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INTRODUCTION
By GEORGE A. ROUNSEFELL and GEORGE B. KELEZ

The decrease in abundance of sockeye salmon in the waters of Swiftsure Bank,
Puget Sound, and the Gulf of Georgia has been readily apparent, but no previous
attempt has been made to measure accurately this change, nor has the decline of
other species been previously demonstrated. The studies included in this report on
the seasonal occurrence of each species, and the history and development of each
form of gear, were necessary in arriving at logical conclusions as to the causes and
extent of the changes in abundance that have occurred. The interrelations of the
various species of salmon and the different types of gear in this region are such that
the problem cannot be understood unless all of these factors are considered. Not
since the general report in 1899, entitled itA Review of the Fisheries in the Contiguous
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Waters of the State of Washington and British Columbia," by Richard Rathbun, has
this region been considered as an entity.

The region is of considerable extent, including that portion of the high seas in
the vicinity of Swiftsure Bank, the Strait of Juan de Fuca, and the narrow inland sea,
over 200 miles in length, formed by Puget Sound and the Gulf of Georgia (see fig. 1).
Of the numerous tributary streams, only the Fraser River penetrates the Coast Range
into the interior. Many shorter rivers, however, such as the Skagit, Snohomish, and
Squamish on the mainland, and the Cowichan and Nanaimo Rivers on Vancouver
Island, together with a host of smaller streams, also furnish spawning grounds for
the salmon of these waters.

THE PACIFIC SALMONS

The Pacific salmons (genus Oncorhynchus) inhabiting this region, like the At
lantic salmon (Salmo saZar) and the steelhead trout (Salmo gairdneri), spend varying
lengths of time in fresh water after hatching, before descending to the sea where
most of their growth is attained. They differ from the Atlantic salmon and the
steelhead in that all of the adults, upon returning to fresh water, die shortly after
spawning. The adult salmon, returning from the ocean to spawn in the streams
from whence they came, form the object of intensive fisheries on Swiftsure Bank,
among the inlets and islands of Puget Sound, the Gulf of Georgia, and in the estuary
and lower reaches of the Fraser River.

This region has five species of Pacific salmon: The sockeye (Oncorhynchus nerka),
known as the red salmon in Alaska and as the blueback on the Skagit, Quinault, and
Columbia Rivers; the coho or silver salmon (0. kisutch), also known as the silverside;
the king or spring salmon (0. tschawytscha), known as the chinook on the Columbia.
River and the quinnat on the Sacramento River; the pink or humpback salmon
(0. gorbuscha); and the chum or dog salmon (0. keta), also called keta or fall salmon.
In addition to the confusing array of names given above, the immature king salmon
are often called blackmouth, a term which is also sometimes applied to immature
cohos. In the Gulf of Georgia the immature cohos taken early in their third summer
are termed bluebacks.

In size the pinks are the smallest, averaging around 4 pounds. The sockeyes
average under 6 pounds, the cohos about 7-8 pounds, and the chums about 9 pounds.
The kings are by far the largest, averaging about 22 pounds, with occasional indi
viduals of 60 pounds and upwards.

The pink salmon are unique in that they appear in abundance over the greater
part of this region during the odd-numbered years, whereas only a few thousand are
taken in the even-numbered years.

FISHING DISTRICTS

The region may be roughly divided into fishing districts, not only geographically,
but also in accordance with the types of gear used and the abundance of the various
species. Swiftsure Bank is unique in that the vast majority of the cohos and kings
caught by trolling are taken there. Here the purse seiners meet the incoming schools
of pinks, cohos, and sockeyes that are b~und for the Strait of Juan de Fuca, and
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thence to their spawning grounds in the myriad streams of the region. Here also,
during the early summer, immature cohos and kings, actively feeding on this ocean
bank, are taken in large quantities.

The waters inside of the strait, our so-called "inland sea," also fall into natural
categories. The waters of Puget Sound east of Whidbey Island (see fig. 2), and
south of Point Wilson (see fig. 3), are traversed almost entirely by salmon bound for
local streams; the dominant species being the coho, chum, and pink. The only
';lockeyes taken are a few headed for the Skagit River. Traps, purse seines, and gill
nets are employed.

The remainder of Puget Sound, north of Point Wilson and west of Whidbey
Island, is often spoken of as the "outside" waters. In this district, which should
include also the southern tip of Vancouver Island, the sockeye and pink salmon
greatly outnumber the other species in the catches. The trap and purse seine are
both employed to advantage and a few gill nets are used in Bellingham and Boundary
Bays.

The last district is the Fraser River itself, from Mission Bridge to the mouth,
and the adjoining waters of the Gulf of Georgia. Here the sockeye is the paramount
species, although pinks are taken in abundance and fair catches of kings, cohos, and
chums are made. The only gear permitted is the drift gill net, except late in the
fall when portions of the district are opened to purse seining. The remainder of the
Gulf of Georgia is fished by purse seines for cohos, chums, and pinks. A few sockeyes
are taken near Quathiaski.

DEVELOPMENT OF THE FISHERIES

Exploitation of the salmon fisheries on a commercial scale began with the build
ing of the first sockeye cannery at New Westminster in 1866 (see fig. 2). Since
sockeye were plentiful and the fishing, conducted with gill nets, was easy, the indus
try flourished (see table 1). Some changes have occurred in the gear, the skiffs used
at first were replaced by roundbottomed boats in the 1890's, and engines were in
stalled in practically all of the gill-net boats between 1911 and 1913. Since 1914 the
gear has not undergone any significant changes in this Fraser River district.

The second of the aforementioned districts to be commercially exploited was the
inside waters of Puget Sound. Here the first cannery was built at Mukilteo (see
fig. 3) in 1877, followed soon by canneries at Seattle and Tacoma. In these waters
the early forms of gear were the gill net, set net, drag seine, and a primitive type of
purse seine. Traps were used near Seattle as early as 1885-87, but were not successful
in this portion of the district until about 1899, although east of Whidbey Island they
were successful by the early 1890's. In later years the gill nets, set nets, and drag
seines became of minor importance, while the power-driven purse seiners became a
major factor in the fishery.

The northern or "outside" waters of Puget Sound were lightly fished until the
erection of the first cannery in this district at Semiahmoo in 1891 (see fig. 2.) Can
neries were built at Point Roberts (see fig. 7) in 1893 and at Friday Ha,rbor in 1894.
By 1900, 15 canneries were operating in the district, out of a total of 19 in Puget
Sound (see table 1). The sudden expansion of the fishery here was due to the success-
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FIGURE a.-Map of Puget Bound frOID Point Wilson to Olympia, showing the ftshlng areas.
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FIGURE 4.-Salmon production of the region in pounds of raw salmon. and wholesale
value of the products.

ful use of traps in the capture of sockeye Purse seines did not become of great
importance in this district until 1907 when power-driven vessels had come into
general use.

In the Gulf of Georgia the fishery developed slowly, except for the area near
the mouth of the Fraser River. The first cannery in this district was built at
Quathiaski in 1904 and canned chiefly cohos, caught by troll in the northern end of
the Gulf of Georgia, as well
as small quantities of sock
eye. Later pinks and 16

chums were also utilized.
Except for a small cannery
at Pender Harbor in 1906
and 1907, this was the only
cannery in this district for t

several years. ~

Swiftsure Bank was the 3(;
-J

last district to be exploited, :l:4t--_+-:::c-_+-_-.e:::K
as the development of this
fishery in the open ocean l

depended upon the in- 01----4---,1,----1---+---1---+---1

creased mobility of power-,14O
driven vessels. A bou t
1908 trolling vessels were
fishing in the S t r a itof
Juan de Fuca as far as the
open sea, and by 1912 the
greater part of the fleet was
fishing at the cape. Purse
seine vessels also began
to fish here by 1911 and,
since 1912, a fair share of
the fleet has spent a por
tion of the summer there.

PRODUCTION AND VALUE

Because of variations in economic conditions, and in the abundance of the various
species, it is difficult to appraise the value of these fisheries. During the 8-year period,
1927-34, the average annual production was 113,450,000 pounds of raw salmon which
had a wholesale market value of $10,400,000. If the 2 worst depression years, 1931
and 1932, are omitted, the averages are raised to 116,660,000 pounds and $11,720,000
(see fig. 4).

However, this region is capable of producing a great deal more wealth than it does at
present. By way of illustration one need only refer to the reduced catches of sockeye.
From 1898-1913, a 16-year period when the sockeye fishery was flourishing, the average
pack of sockeye was 790,000 cases per year, worth on the average $4,930,000 (average
price of just over $6.00 per case). During the 8-year period, 1927-34, the sockeye
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pack has averaged 229,147 cases, valued at $3,180,000 per year (average price just
under $14.00 per case). At present prices the former sockeye pack would be worth
$10,960,000 per year-as much as the present fishery for all five species combined
and yet the present sockeye catch only averages about 15,000,000 pounds, or 13 per
cent of a regional total of 113,000,000 pounds.

NEED FOR INVESTIGATION

Although the entire region should be considered in general as a biological unit,
the fact that the salmon are taken on the high seas, and in both Canadian and Ameri
can waters, hos caused each governmental agency to keep only records of the catches
landed under their own jurisdiction. Furthermore, during the period covered by this
report, these agencies have usually collected only such records as have been necessary
for purposes of taxation or general production statistics. Hence, only a few of the
existing catch records were of any biological value.

In order to determine such relative factors as the seasonal progression of the
runs, or changes in abundance of the various species, it was imperative that catch
data be obtained which included the daily landings of individual units of fishing
gear. Many valuable records of this type still exist in private hands, although,
with the passage of time, a large part of various individual company records have
been destroyed or lost when certain companies changed ownership or ceased opera
tion. Accordingly, the authors gathered a vast quantity of these records from both
American and Canadian companies which, together with total catch records from
the publications of various ageilcies, have been nnalyzed in this report.

Such analyses were complicnted by the many chnnges which have occurred
during the long period of development of these fisheries. Not only were new fishing
areas pioneered, nnd new types or radical improvements of the old forms of gear
developed, but there has been a considerable shift in intensity of the fisheries for
some of the species, both for economic reasons and because of changes in nbundance.
Because these changes directly influenced the exploitation of the resource, the his
tory and development of the major forms of gear have been carefully traced. Differ
ences in fishing locality, seasonal operation, and effectiveness in the capture of the
various species of salmon have necessitated the separate consideration of each of the
more important forms of gear.

The different species of salmon enter the fishery in varying abundance at certain
parts of the season, hence it has been necessary to determine the curves of seRsonRI
occurrence for each species. The changes in abundance that have occurred during
the course of the fishery have in the past been measured largely from the total
annual production of canned fish, a measure which is especially inaccurate in view of
the influence Of changing ecol}()mic conditions, changes in fishing effort, and the
obscuring of the decline in certain species by the increase in intensity of the fishery
for others. The authors have endeavored to present, for each species, the best
measure of abundance possible from the available data. The varying importance of
the species in certain districts and in different types of gear, and the differences in
production of the major spawning areas have also been treated. The complexity of
these problems and the differences in their life histories have made it necessary to
consider them, like the major types of gear, in separate sections of the report.
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It has been the desire of the authors not only to make the above material avail
able, but to present it in such a way as to provide a thorough understanding of the
fisheries of the region and to establish a background which will form the basis for
future conservation efforts in the region.
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GILL NET FISHERY
By GEORGE A. ROUNSEFELL

FRASER RIVER

EARLY COMMERCIAL DEVELOPMENT

Gill nets were the first to be developed of the four main types of gear used com
mercially in this region. Since 1873 they have captured 46 percent of all of the
sockeyes taken, as well as large quantities of the other species. The gill net fishery
is so inextricably bound up with the Fraser River that its story is largely that of the
Fraser itself.

The salting of salmon wus begun soon after 1800 by the Northwest Company,
later the Hudson Bay Compllny (Rathbun 1899), which exercised a monopoly of the
fishing (Howay 1914), and by 1835 was shipping 3 to 4 thousand barrels of salt
salmon each year to the Hawaiian Islands. These early trading companies depended
very largely upon salmon for their food supply. Thus, in 1836, the supplies gathered
for the upper Fraser River trading posts included 67,510 salmon, 11,941 smaller
fishes, 781 sturgeon, and 346 trout (Morice 1904). In 1858 the Hudson Bay Com
pany's license was revoked and its claim of monopoly fell.
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The first salmon were canned on the Fraser River in 1863, when Mr. Annandale
canned a limited quantity for local use (Doyle 1920). This pre-dates by 1 year the
establishment of the first salmon cannery on the Pacific coast by Hapgood, Hume &
Company, in 1864, on the Sacramento River. The first real cannery on the Fraser
River was built in 1866 at New Westminster. The first cannery on the Columbia
River was built the same year at Engle Cliff. Thus, salmon canning on the Pacific
coast started almost simultaneously on three of the largest salmon streams. The
first recorded pack on the Fraser River, in 1873 (Rathbun 1899), was 8,125 cases.

Howay (1914), mentions the unsuccessful use of Scotch trap nets in 1864 by the
Annandale saltery, and the change to drift gill nets. The gill netting during the
earlier years was done by Indian fishermen from canoes and flat-bottomed skiffs.
The packs were restricted because of the crudeness and inefficiency of the canning
equipment, and because the necessary tinplate had to be shipped around Cape Hom
in sailing vessels in advance of the season. Thus, in 1882, because of an unexpectedly
large run of salmon, the supply of tinplate became exhausted in the middle of the
season and the packers were forced to close down.

RELATIVE IMPORTANCE OF THE VARIOUS SPECIES

In the early development of the Fraser River fishery the sockeye was by far the
most important species. The deep color and firmness of its flesh was most important
for producing an attractive product with the crude canning methods then in use.
Also, sockeyes were tremendously abundant, the run reaching its peak during the
summer months when fishing conditions were at their best. So important were they
to the canning industry that, for the period before 1900, when accurate records of the
number of cases of each species canned we,re not always available, the total canned
pack has often been used to represent the sockeye pack.

In seasons when sockeye were not abundant the canners would often, even during
the earlier years, supplement their pack with coho and king salmon. However, when
the packers were unable to handle all of the sockeye that the fishermen delivered they
could not afford to waste time, effort, or their sometimes inadequate supply of tin
plate, to put up a cheaper product. Thus, 1905 was the first of the "big" years of the
quadrennial sockeye run to the Fraser River in which as many as 30,000 cases were
canned of the other four species combined.

Meanwhile the fishery for king salmon began to attain importance after freezers
were built on the Fraser River. The first of these appeared in 1886 and two others in
1887. In early years the canning of king salmon usually began before the sockeye
runs made their appearance. Thus, one cannery, in the period from 1887-91, usually
started canning king salmon during the latter half of April, more than 2 months
before the socl,teyes were due to appear. Gradually they commenced operations later
in the season until, from 1900-1902, they did not start until after the sockeyes had
arrived. There was much variation between individual canneries, however, as to
their season of operation.

Since the 1880's a few canneries have remained open, after poor sockeye runs, for
the fall fishing. For many years this fishing was confined largely to cohos, and the
fall run of king salmon, which are inferior to those running in the spring.
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The pink salmon were for a long time considered inferior in value for canning
because of their light-colored, soft flesh. However, as the sockeyes became scarcer
and a demand for cheaper grades of salmon increased, the pinks eventually became
important. The first pack of any consequence on the Fraser River was in 1907 when
63,000 cases of pinks and chums were canned. In 1909, a big sockeye year, only
2,000 cases of pinks were canned, but in 1911, the next pink-salmon cycle, 142,000
cases were packed and the pink salmon had definitely become an important factor in
the fishery.

TABLE I.-Number of canneries operated in the region

Victoria Puget IVictoria Puget
Year Fraser and QuI! Sound Total Year :I<'raser and G ul! Sound TotalRIver' of and Neah River I of and Neah

Georgia' Bay· GeorgIa' Bay'

-------- --------
1876 ____________••••••••• 3 ---------- _.. _- .. ----- 3 1906••••• _____ • __ •• _••••• 23 4 17 «
1877..................... 6 1 6 1907. __ ••••••••••••• _••• _ 18 3 13 34
1878••••••••••• _•• __ • __ ._ 8 1 9 1008_•••••• ___ • ___ • _. __ •• 10 2 11 23
1879............ _._...... 7 2 9 1009••••• ___ •••••• _. ___ ._ 34 3 23 flO
1880 _•• _••••• _........... 7 2 9 1910... _. _••• _• __ • ___ ••• _. 21 2 15 38
1881••• ____ ••• _••• ___ •••• S 3 11 1911 .•_. ______ ••••••• _. __ 15 2 20 37
1882. _•• ___ '" ____ •• _._ •• n 3 14 1912•••• __ • __ ••••••••• ___ 15 2 20 37
1883 __.................._ 13 3 16 1913•••• _••• _. _'_ •• _••••• 35 4 31 70
1884. _••• _•• _. ______ ._••• 6 3 9 1014_ •• _•• __ •• __ •••• _._._ 20 3 22 46
1885•••• _._ •••••••••••••• 6 3 9 1915••••••••••• _••••••••• 22 3 41 M
1886••••• _. ______ ._._ '_" n 3 14 1916. __ • ___ ••••• __ ._... _. 21 6 32 58
1887._................... 12 3 15 1917_•••••••••••••••••••• 29 6 47 81
1888•• _. _•••••••••••••••• 12 4 16 1918 __ ••• _••••••••• __ •• _. 18 6 37 60
1889 ___ •••••••••••••••••• 15 2 17 1010_ .••••••••_" __ •• _. __ 14 3 36 63
1890___ •• ___ •••••• ___ •••• 17 1 18 1020_ ••••. _________ •• _. __ n 3 1l 25
1891 ••• ____ •• __ ••••• ___ ._ 22 2 24 1921. _•••• __ ........_._._ 13 3 23 39
1892........ ___ ._ ••.••••• 22 2 24 1922. _._ •••••• _•••••• ____ 10 4 15 29
1803••••••••••••••••••••• 26 3 29 1923••••••••• _••••••••••• 11 4 18 33
1894•.•• _•• _•• _. _______ •• 28 4 32 1924. ___________ • ___ •• _._ 9 4 12 26
1895••••••• _••••• __""" 33 6 39 1925_ •••••••••••••••••••• 10 4 23 87
1896_ ••• _................ 35 11 46 1926_. __ ••••••••••• _.____ 10 3 14 27
1897 ___ • ______"'" •••••• 43 12 M 1927_._ •••••••••••••••••• 10 3 21 34
1808••••••••••• _••••••••• 40 18 67 1028_ •••••••••••••••••••• 8 3 14 26
1899. ____ • ___ • __ • _•••••• _ 41 17 58 1929____ ••• _......._•••• _ 9 3 21 33
1900. __ • ___ ••••• _._•••••• 45 19 64 1930_ ••••••••••••••••..••• 8 3 13 24
1901. _••• _•• _••• ___ ._.... 49 16 65 1931_. __ •• ___ ••• _•••••••• 7 3 18 28
1902_ ._•••••• ___ ••• _••••• 42 20 62 1032_ •• _. __ •••••••••••••• 8 3 10 21
1903_•••••••••••• _••••••• 36 ········i- 19 55 1933••••••••••••••••••••• 10 8 19 U
1904.. _•••• __ •••• ____ •• _. 25 12 38 1934_ •• _••••• _•••"",_,_ 11 3 21 36
1905••••••• _•••••• _•••••• 38 :I 24 64

, Includes canneries In Vancouver and environs•
• Extending north to and Including Quathlaskl.
I Noah Bay Is Just Inside of Capo Flattery. Number eBtimated from 1878 to 1887, Inclusive, except lor 1881, which Is from Hlttell

(1882).

Chum salmon were long regarded as a nuisance by the fisherman, although the
Indians always used them to some extent, especially in years of poor sockeye runs.
In 1897 the Japanese commenced drysalting chum salmon on the Fraser River for
the Japanese market, and for use in the Yukon for dog feed. The Report of the
Department of Marine and Fisheries for 1899 (1900) says:

A new feature in the fishing industry this season was the salting for shipment to Japan of
4,000,000 pounds of dog salmon (0. keta) by Japanese fishermen. The fish were mostly caught by
fishermen when fishing for cohos for the canners, and bought by the Japanese. Formerly this class
of fish, when caught, were allowed to go to waste.

In 1900 the canners commenced using chum salmon. The sockeye run was
very small and a good price was being offered for lower grades of salmon, so 105,000
cases were canned. Difficulty was experienced in marketing, however, on account
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of a large production in other areas, and the chum-salmon pack remained small until
1910, when 52,000 cases were packed. The pack did not again exceed 100,000 cases
until 1923.

NUMBER OF CANNERIES

Judging from the number of canneries in operation on the Fraser River or near
its mouth each season since 1876 (Ree table 1), exploitation of salmon increased almost
continuously from 1876-98. The great majority of the canneries were built during
this 23-year period and the peak was reached when nine new canneries were built
in 1897.

The decline in the number of canneries in 1884 was possibly due to unfavorable
economic conditions at that time. The Annual Report of the Department of Fisheries
for 1884 says:

There is estimated to be over in Great Britain now-1st January, 1885-in an unsalable con
dition, . . . ,over two hundred thousand (200,000) cases of fall salmon, that will not bring much
more than freight, insurance and charges.

In 1901, the large packs both on the Fraser River and in Puget Sound again
brought about an oversupply of salmon. The British Columbia Packers Association,
which was formed at this time, included 29 of the 49 canneries on the river. The
number of canneries in operation was considerably curtailed through this and other
combines, especially during the "off" yenrs when a few canneries were sufficient to
handle all the cntch. During the war years the number of canneries increased some
what, but at the end of the war it dropped sharply, nnd there have been less than a
dozen since 1921.

EVALUATION OF FISHING INTENSITY

COMPANY LICENSING SYSTEM

In the early years of the fishery the majority of the fishing licenses were taken
out by the canneries, who then hired men to fish them on whatever arrangement the
company wished to make. At first they usually hired men to fish by the day or month,
but later this custom was largely supplanted by the share system in which a certain
percentage of the price of the fish, usually one-third, was deducted by the company,
which supplied the net and rented a boat for a nominal charge. The independent
fisherman was required to fish under his own license. The canneries often hired 2
gangs (2 men in each gang) for eo,ch of their boats. Thus, by working in shifts, the
license and boat might be used day and night. For instance, Hittell (1882) says of
the cannery of Laidlaw and Co. in 1881, "It has 25 boats, which run day and night,
with 4 men to each boaL" .

Of a total of 1,174 gill-net licenses issued in 1893 the companies obtained 909,
varying from 27 to 40 licenses per company. Apparently the companies were re
stricted as to thc total number of licenses they might have for 1 company had 27,
7 had 30, 4 had 35, 7 had 36, and 7 had 40.

In 1894 the number of company licenses was reduced by law to a maximum of
20 each for canneries, and 7 for dealers in fresh, frozen, salted, cured or smoked
salmon. By 1898 this limit was further reduced to 10, and after 1907 company
licenses were abolished.
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NATIONALITY OF THE FISHERMEN
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Because of differences in fishing ability it has been important to a study of the
gill netting to note the changes in the nationalities of the fishermen. According to
Henry Doyle the fishermen were practically all Indians as late as 1882. The first
Japanese fishermen were engaged by English and Company at their Steveston cannery
in 1888. Only a few were employed at first, however, and up to 1892 they were not
given independent licenses. Doyle estimated that they formed at least one-third of
the fishermen by 1895.

The statement by Doyle that in 1882 most of the fishermen, if not all of them,
were Indians, is borne out by Hittell (1882) who says that the Delta Packing Com
pany in 1881 had 36 boats and employed 200 Chinese, 150 Indians, and 30 white men.
The Chinese, of course,
were used as cannery labor,
the white men were prob
ably nearly all clerks and
mechanics, and the 1,50
Indians would be about the
number required to furnish
2 crews of fishermen (4
men) to each of the 36
boats.

From 1900 to date the
license registers for indi
vidual fishermen have been
available at the New West
minster office of the Do
minion Fisheries Depart
ment. Since 1915 these FIGURE 5.-Fraser River J(ilI nets, showing for each year the total number of gill-net
registers have given the licenses issued, the number issued to Japanese fishermen, and the total units of
nationalitv of each fisher- fishing effort. }'or an explanation of units of fishing effort sec text.

man. Fo~ previous years we have divided them into three groups: Japanese, Indian,
and white, being guided both by the name and residence of each fisherman.

N UMBER OF LICENSES

The number of licenses issued to each of these three groups of fishermen, plus
company licenses-which we have not attempted to segregate before 1900-and
special licenses issued since 1908 permitting bona fide residents along the banks of the
Fraser River between the New Westminster and Mission bridges to fish only in that
area are given in table 2. The figures for the Fraser River, except the totals, for years
previous to 1900 were empirically determined from available information.

UNITS OF FISHING EFFORT

Having made an estimate of the number of each type of fishermen, it has been
necessary, in order to obtain the best measure of the intensity of the gill-net fishery
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during each season, to determine the relative efficiency of each type. For one com
pany we have records from 1905-16, inclusive, giving the catches of their individual
fishermen. During this 12-year period the average annual catch of their Japanese
fishermen was 1,782 sockeyes, their white fishermen 1,057 sockeyes, and their Indian
fishermen 768 sockeyes (see table 3).

TABLE 2.-Gill net licenses of the Puget Sound-Fraser River region, 1877-199*

Year

Fraser River

Type of license I

Puget Sound

Type of gl11 net
Orand
total

Individual

lapanese IndIan WhIte

Com·
pany

Between·
1----.------,---1 bridges

license

Total

Drift Set

Total

------------------------- --------- ---
1877._. ___ •••• __ • ______ -.-_.----- ---------- 285 ._ .. _----_ .. ---------- 285 ---------- -.- .. ---.-- --_..... _----1878___ • _______ • _______ ---------- ---------- 4411 -._-_ ...._-- -....._----- 449 .--------- -----.---- -.. --- ...-... --1879___________________ ---------- ------- .. -- 304 ---oo------ ---------- 304 .--------- ---_ .. _- ..-- ----------1880..___ •• ____________ ---------- ---------. 274 ---------- ._-------- 274 ----_ ....... -- --------_ .. ._ .. _- ..----188L_______________.. _ ---------- ----- .. -_ ..- 396 ---------- ---------- 396 ------ ..--- -.-----_.- _._-------1882___ • _• _____________ -. __ ... ---- .._..._---- 666 ...-._-_ ....- 666 --_._----- _..._.... _--- ._-............ -1883___________________ ---------- -----_._-- 715 49 764 ---------- ----_ .... _- .._-------1884___..._. ____ •• _____ -..-.. --- ..-- .._------- 646 57 702 .---- ........- _...-.... _.......- -_ .........-....-1885______________ • ____ ---------- ._------_ .. 611 44 6.55 --------_. -------.-- ---_ ... __ .. _-1886.•_________________ -......_----- ---------- 625 109 734 ---_ ....-.... ------_ .. -- -...-.. _... -._-1887___________________ --_._---_. 615 320 935 -----_ .._. -----_ ... -- ----------1888_____ • _____________ ----_._._- 10 323 167 500 -_ .... _--_. -.. --_. __ .- -----_ .. _.-1889____________ • ______ ----_ ..-._- 25 308 167 600 .----.... -- ---------- --------_.1890__________• ______ •• ------- .. -- 25 308 167 500 .------ ... -- ---------- -- ....-.. ----189L __ •• ____ • ________ . --- ..... -._-- 50 283 167 500 -_ ....... -_.- -_ ... _------ ..-....._----1892_____________ • _____ _.. _-_ ...-.... - 108 373 240 721 -----_ ....... - ....-------- _........ ------1893_______ •• ______ • ___ .. _-----_.- 235 558 381 1,174 ----_ ....... -- -_._------ --_ ......----1894_________ • _______ ._ -- -------- 417 549 701 -----·-30- 1,667 --- .. -_ ..... - -.... _-_ .. _- ---_ ...... -_ ... -1895.________________ ._ ---------- 434 539 731 1,734 ---------- ---------- ------- ..--1896.________________ ._ -_ .. --_ ........ 926 630 1,130 60 2,646 "'---422- ----"668- ---Togo- --"-3;4081897___________________ ---------- 928 520 780 90 2,3181898___________________ _... --_ ......... 1,321 511 690 120 2,642 281 460 741 3,3831899________________ . _.

·-----393- 1,361 501 710 150 2,722 322 344 666 3,3881900__________• ________ 1,659 6M 1.076 3,683 380 330 710 4,3931901..________________ • 416 1,805 306 000 3,526 414 369 783 4,3001902__________• ________ 381 929 583 781 2,674 353 361 714 3,388
1903__ • ____ ••• ___ • _____ 343 1,416 477 860 3,096 334 470 804 3,9001904____ . ______________ 232 795 446 742 2,215 438 640 978 3,193
1905_.___ ._•••• _• ______ 339 1,056 464 915 2,774 348 574 922 3,6961906__________________ • 200 494 392 660 1,746 310 618 928 2,6741907___________________

193 769 270 494
"---'iii,~-

1,726 329 755 1,084 2,810
1908.______ • ___________ 3 717 175 273 1,363 362 8.16 1,108 2,MI
1909___________________ ---------- 1,263 584 638 243 2,728 366 686 1,052 3,780
1910_•••• __ ••••• __ • _. __ -..... _-- ..... 766 236 426 148 1,576 403 666 1,009 2,6451911 ___________ " ______ ---------- 607 232 411 146 1,396 459 813 1.272 2.668
1912___ • ___ .._____ •••• _ -...... -_ .... -- 655 217 486 72 1,430 377 829 1,206 2,636
1913.__________________ ----_ .. -_ ...- 1.132 476 843 109 2,560 427 807 1,234 3,794
1914_____ •• ____ • ___ • __ • -...------ 1,250 333 842 231 2,656 644 456 1,002 3,M81915____ • ______________ _.. -_._--.. 1,332 317 768 100 2,6\6 512 559 1,071 3,087
1016____________ • ______ ---------- 1, 43~ 211 437 157 2,240 449 641 990 3,2301917______ • ____________

---- ....---- 1, ~20 300 570 237 2,627 537 6M1 1,195 3,8221918________________ . __
---------- 1,025 106 303 149 1.563 417 646 1,063 2,646

1919.____ • ___ ._•• ______ --- .. --- ..-.. 874 56 2114 113 1,337 540 6116 1,226 2,5631920_____ • _____________ ---------- 875 36 275 102 1,288 364 439 803 2.091192L__________________ ---------- 857 68 359 1~3 1,437 346 318 664 2,101
1922..________ • ________ ----- ... ---- 871 32 277 116 1,296 119 37 156 1.452
192.l.__________________ ---_._--- ... 523 26 304 111 964 136 14 150 1,1141924.________ • _________ -------_.- 623 40 289 117 960 181 10 191 1,1601925___________________

---------- 444 36 357 132 969 391 17 408 1,3771926____ • ____ •• ________ -----_ .._..- 444 53 429 137 1,063 361 Il 372 1,435
1927..___ ._•• _. ________ -----_ ........ 400 68 619 172 1,249 397 18 415 1,664
1928._________ • ________ --------- .. 400 67 695 151 1,303 353 22 375 1,6781929__________ • ________ -...._...... _..- 400 73 830 170 1,473 368 23 391 1,8641930________________ . __ ----- ..---- 400 60 863 200 1,623 398 20 418 1,941
193 L _________ • ________ ----- ........- 400 35 739 184 1,358 319 19 338 1,696
1932.______ • __________ • -_ ....-..-.. _.. 400 26 840 180 1,446 254 8 262 t,7081933___________________ -..._- ...-...- 400 25 1,026 234 1,685 302 9 311 ,9961934________ • __________ ----_.... _-- 400 31 1,105 267 1,803 318 12 830 2,133

I From 1877 to 1899 the nlltlonllllties have been estimated Crom various notes. The company license.. before 1900 lire not sepllrated
Crom the total, lind so are allocated amongst the other type.. There were no specllll "between bridges" license.. prior to 1908, so the
figures Crom IB9~ to 1899 merely represent a rough estimate of the number oC this type of resident up-river fishermen berore 1900.
From 1IlOO-1907, InclusIve, no estimate of these Ilshermen was made as It was Impossible to segregate the nationalities accurately.
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TABLE 3.-Annual catcnea 0/ aockeyea by white, Indian, and Japanesejiahermen at a Steveaton cannery

1905-16, inclu~ive '

Year 1apanese Whites Indians Cannery license I

1906_. __ •_. __ • • _
1906. __ ._ • • __ ., - - ---_
1907 • - • _
1008 ' __ •• •• -- __ - _
1909_. _
1910__ • _
1911. • • • - -- - - _
1912__ • ••• • _
1913 , ._••__ • {
1914 - - -__
1916 - -- __
1916 • • --_

Num~r
114
46

132
132
122

94
~9

62
85
21

138
141
168

Average
4,064
1,537

425
788

2,393
1,270

824
1,283
3,58Il
3,546
1,053

435
178

Num~r
72
77
46
42
34
28
58
56
62
14
92

106
30

Average
2, 872

860
234
545

1,437
852
328
611

1,832
2,365

517
164
63

Numbtr
29
50
19
27
31
10
11
15
13
10
29
27
20

Average Number Average
2, 414 9 3, 154

550 8 717
183 9 249370 __ • • ._••

1,102 • •
527 •

~~ :::::::::: ::::::::::1,204 • •
1,142 • _

476 •
122 •• •• ., __
53 •• • _

768 _. ._.24.261,06769.31,782110.3

------------------------TotaL________________________________ 1,324 21,384 717 12,680 291 9,215 _
------------------------

Unwelghted average - -- --- ---

I From 1901-7, Inclusive, out of 40 company IIcencees, 38 were White, 21apanese during the summer fishery, and a few Indians
were employed for fal1 fishing.

, Includes a very few cohos and some kings.
, Two canneries.

From the averages shown in table 3, and the variations in the number of each
type of fishermen, it is obvious that in order to obtain a true picture of the intensity
of fishing the total number of licenses must be broken into component groups and each
group weighted according to an estimate of its efficiency. This has been done by as
signing to Indian licenses and "between bridges" licenses a weight of 1.00, to white
and company licenses a weight of 1.375, and to Japanese licenses a weight of 2.32.
From 1900-1907, inclusive, we have estimated that 150 of the fishermen not falling
into other classifications, grouped as whites in table 2, were up-river resident fisher
men of the same type that later used the special between bridges license. These are
given the same efficiency weighting as the Indian licenses. The total units of effort
for each year, estimated on the above basis, have been used in the sockeye section
of this report to determine the average annual catch per unit of fishing effort on the
Fraser River (see fig. 5 and table 33).

CHANGES IN GILL-NET BOATS

In addition to differences in the efficiency of each license holder, according to his
nationality, there have been changes in the form of the unit of gear itself. The first
of these to be considered is the change in type of boat used.

According to Greenwood (1917) the fishermen still used a two-oared skiff in 1896,
20 years after salmon canning began. Rathbun (1899, p. 307) says:

The boats are mostly sma.ll skiffs, about 20 teet long, generally manned by two, occasionally
by three persons. In recent years the Columbia River boat has been introduced and is now used
to a considerable extent in the lower part ot the river and outside. Its breadth and centerboard
make it much safer for the more exposed places.

Greenwood also says the round-bottomed 30-foot sail boats were introduced
"a score of years ago", when 20 were built for the Alliance cannery. This would place
their introduction about 1897. However, Rathbun establishes their introduction
in the early 1890's.

71941-88--2
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In 1903 the records for one cannery show that their 25 white fishermen all used
round-bottomed boats while their 66 Indian fishermen used 36 round-bottomed boats
and 30 skiffs. Since the Japanese all fished on contract no record was kept of their gear,
but it is safe to assume that all of their boats were round-bottomed, as they were
very progressive fishermen. Among 3,096 licenses issued in 1903 only 477 were for
Indians,2 and it is therefore evident that the transition from skiffs to Columbia River
boats was almost complete. After 1905 the records of this company show no skiffs
ill use.

The introduction of motorpower in gill-net boats, to replace oars and sails, took
place soon after the turn of the century. According to old-timers on the river, gasoline
engines were used as early as 1902, although only a few were in use until a decade
later. Thus records of one of the largest canneries on the river, located at Steveston,
show very few gasoline boats in 1909 and 1910. From then on, however, the number
increased rapidly and large numbers of engines were installed in 1911-13. By 1914
the change appears to have been almost complete. The data have been insufficient
to measure the increase in efficiency brought about by the adoption of engines, but
such an increase existed and should be remembered when comparing the catches of
the earlier years with those made during and after the World War.

CHANGES IN THE GILL NET

The gill-net fishery on the Fraser River is remarkable for the few changes that have
taken place in the net itself over a long period of years. There has been no change
of any consequence in the length of the net, and the deep nets, used for only a few
years, were confined to a small percentage of the fishermen.

In 1882, when the Richmond cannery was built on the North Arm, the nets
used in that section of the river were 27 and 30 meshes in depth, 150 fathoms in length,
and of 5Ys-inch mesh, according to Charles F. Todd.

The Government regulations that went into effect May 1, 1894, provided for a
maximum length of 150 fathoms. Rathbun (1899) says that although there was
no restriction upon their depth, custom fixed it at 50 to 55 meshes, though some were
shallower. In the years 1903 and 1905, the men fishing on shares for the Imperial
cannery used a total of 8 nets of 40-mesh depth, 101 of 45 meshes, 37 of 50 meshes and
1 each of 55 and 60 meshes, placing the average at less than 50 meshes. The records
for these years do not give any indication of the depth of the nets used by the Japanese,
who formed over 40 percent of the fishermen on the river.

Testimony as to the depth of gill nets is given in the Interim Report of the British
Columbia Fisheries Commission (Report of the Fisheries Commission for B. C.,
1906, pp. CI8-C40), in which one witness, a canneryman, stated:

This summer I had over 20 boats of Japanese fishing in the river, and there was not one of them
with a net of less than SO meshes.

The same witness says later:
It is only 8 or 10 years ago that the fishermen commenced to use these extra deep nets * * *
I think it is only 4 or 5 years ago since SO-mesh nets were common.

I This lleure does Dot Include Indians that may have fished on the 343 complUly UoeDses.
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From the foregoing it would appear that the depth of the gill nets commenced
to increase somewhat after 1899, the last year for which Rathbun gives any informa
tion. In 1906 our records for the Imperial cannery give 4 nets of 40 meshes in depth,
52 of 45, 42 of 50, 4 of 72, 4 of 75, and 3 of 80 meshes, so that out of 109 nets only
11 were over 50 meshes in depth. The 1906 records included both share and con
tract white fishermen, and unless the Japanese fishermen were using radically different
gear, our records do not support the viewpoint of the witnesses as to the preponderance
of deep nets.

The British Columbia Fisheries Commission also stated:
We favour the limitation of the length of salmon gill nets to 150 fathoms (300 yards). This

was formerly the length of net universally used in the sockeye fishery, but for some years neta
double the length, viz., 300 fathoms (600 yards) have been permitted outside the mouth of the
Fraser River. To prevent all risk of abuse arising from the alleged use of long nets inside the
Fraser River, a length of 150 fathoms is recommended as a maximum limit.

Their statement is at variance with It statement by Inspector C. B. Sword in the
Dominion Fisheries Report for 1904, p. 214, in which he says the canners suggest
that a gill net longer than the prescribed 150 fathoms should be allowed in the Gulf
of Georgia, as the shallower nets in use there would permit handling of 300 fathoms.
That the longer nets were not used in the Gulf of Georgia is also the opinion of the
cannerymen.

From 1908-30 the size of gill nets in the whole area was restricted to a maximum
length of 150 fathoms and a maximum depth of 60 meshes. Since 1930 a maximum
length of 200 fathons has been permitted in the Gulf of Georgia.

The size of the meshes in the sockeye nets were restricted as early as 1882, and
probably earlier, to a minimum of 5% inches. In 1916 the minimum size of mesh was
lowered to 5* inches and in 1928 the minimum was abolished.

FISHING SEASONS

In studying changes in fishing intensity one must know not only the relative
effectiveness of the gear used in different years, but also the length of time during
which it was employed and the proportion of the run that occurred during that
period. On the Fraser River the closed seasons had little effect on sockeye fishing,
especially during the earlier years. At one lower-river cannery the earliest sockeye
canning date was July 5, 1887 and 1890, and the latest was August 30, 1888. The
shortest season was 26 days in 1885, and the longest was 50 days in 1888; averaging
39 days. The closing date of August 25, effective in most years, had little influence
on the pack.

At another lower-river cannery, over the period 1887-1902, the sockeye pack
was put up, on the average, in 52 days-from July 5 to August 25. The earliest
start was made on June 27, 1896, and the latest on July 13, 1901. The season ended
on August 12 in 1887 and on September 6 in 1902.

The sockeye fishing seasons, as far as we have been able to determine from avail
able data, are given in table 4.
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TABLE 4.-Fra8er River ,ockeye jilhing regulationl

Remarks
Between
bridges '

Week end closed
season

General

Fall season

Opening ClosIng

Closing
summer 1----,----1----...,.---1
season I

Year

----------1·----------------1-----------
lIoUT3 Ilour&Before 1878 _

1878-81.. • ._. .__________ (1) (1) (1) 40

Nets ~·lnchmesh.

Mesh limitation abolished.

Nets 200 fathoms permitted outsIde of
river.

No regulations.
No I1Il1 netting above tide water-must

not obstruct over one·thlrd of chan·
nel.

Nets 5~1l·lnchmesh, mInimum.
Nets 1M fathoms maximum length.

48
48
48 Purse seining Aug. 26-Sept. 30.'
54 Purse seining Sept. 1-8 and Oct. 1 -27.

48 Nets 60 meshes maximum depth.
48
48
48
48
48
48
48
48
48
48
48
48
48
48
48

40
40
40
40
36
36
36
36
36
42
42
42
42
42
42

• 42
42
42
42
42
42
42
48
48
48

48
48
48
48

'SepC25- -Oct:-:ii-
Sept. 25 Oct. 31
Sept. 25 Oct. 31
Sept. 25 Oct. 31
Sept. 25 Oct. 31
Sept. 16 (?)
Sept. 16 Oct. 7
Sept. 16 Sept. 31

-SepCiii' 'Sept:'ai'
-ScpCiii- -ocCai-

Aug. 25
Aug. 31
Aug. 25
Aug. 31
Aug. 25
Aug. 31
Sept. 6
Aug. 31
Aug. 25
Aug. 25
Aug. 25
Aug. 25
Sept. 31
Aug. 25
Sept. 31
Aug. 25
Sept. 31
Sept. 6
Sept. 22
Sept. 30
Nov. 21
Sept. 30
Sept. 30
Nov. 30
Sept. 20

Sept. 29
Sept. 30
Sept. 30
Sept. 15

1882-87 _
1888•• __ ••• ••• _. __ • __ ._ • _
1889-92_. • • ._
1893_. • _. • _
1894--1900. ' • _. _
190L•• _. • __ •
1902•• •• _•• _. _. ._
1903_. _• ._
1904-07•••• _. ••• • _
1908 _
1909•• __ • _. • • •••
1910••••• •• _._.
1911.. __ •• • •• _
1912-14••• __ •• • • ._
1915._•••• _• •_. • _. _. •• _
1916•• __ ••• • • • • _
1917-20__ •• _. _• •_. _. ••• _
1921•••••_._. • • ,_
1922_ •• _. ••• _•• __ •__ • _
1923-24_. _
1925•• ••• _. _. _. •• •• __ ••
1926-27 • • • • _
1928._ ••••• • • •• __ ._
1929 • __ • • _
1930_._ •••_•• _. __ ••• _•••_. •__ •••••

1931.••••• __ •_. •_. __
1932_. •• _•• •
1lr.~. ...• . . _
1934.__ • •• ••• _

1 Closing dates of summer season 1882 to 190.~ partly from cannery pack records, opening date July 1 at least as early as 1894.
, Fraser Hiver between New Westminster and Mission bridges.
, 54 hours weekly closed sesson during fall of 1916.
• Purse seinIng In area 17, see map.

CHANGES IN LOCATION OF THE CANNERIES

At first the gill-net fishing was conducted inside the river, chiefly from New
Westminster to Sumas and beyond, a distance of over 50 miles from the river mouth.
At times the canneries received shipments of sockeye that were caught by the Indians
with dip nets in Yale Canyon, near Hope, a distance of nearly 100 miles from the
river mouth. The first canneries, as a consequence, were located at New Westminster.

Meanwhile the fishermen had discovered that it was possible to make large
catches in the lower river and the canneries found it advantageous to be closer to
these fishing grounds. Consequently the first down-river cannery was built on
Deas Island in 1876, followed by a second in 1878, and a third in 1880. In 1882
two more were built in this area, as well as one each at Steveston and in the North
Arm.

The Indian fishermen did not have good boats for fishing outside the river,
although they went out at least as far as the sandheads. In 1885 we find the Do
minion Report suggesting that the distance between gill nets, while drifting over the
sandheads outside the river, should be increased from 250 to 400 yards. That they
did not, as yet, venture far from the river mouth is attested by the Dominion Report
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for 1887 which states that the fishermen go out only as far as the lightship, 4 or 5
miles from land.

Table 1 gives the number of canneries operated annually from 1876 to 1934.
For nearly 20 years the proportion of the canneries located at New Westminster
declined, while the proportion near Steveston and Ladner continued to rise. The
few remaining canneries were either at the river mouth, in the North Arm, or entirely
outside the river proper.

The canneries at Ladner reached their peak in 1885, when half the total number
operating were located there, and have since declined steadily to a point of little con
sequence. Many ascribe much of this decline to the fact that the fish have entered
the river through Canoe Pass in decreasing numbers since the driving of traps at
Point Roberts. The decline may possibly be further ascribed to the silting up of
Canoe Pass and the change in the main channel at Woodwards Slough, effected dur
ing the flood of 1894, which made it difficult to reach most of the canneries with large
boats.

SEASONAL OCCURRENCE OF EACH SPECIES

Seasonal occurrence is of prime importance in any fishery wherein more than one
species is taken, as the intensity of fishing for a species is not governed by its abundance
alone, but by a combination of factors, such as the relative abundance of the several
species at any time during the season, as well as the relative prices.

In determining the seasonal occurrence for sockeyes, data for 1,982,735 fish taken
in 30,706 gill-net deliveries were used, covering 3 complete 4-year cycles, 1898-1909,
inclusive. The occurrence shown in these early years was considerably different than
that shown in the last three cycles, 1923.,.-34. This difference is treated in the sock
eye section of this report (see page 754).

The king salmon curve is derived from 102,123 fish taken in 26,193 deliveries
over a 5-year period, 1929-33.

For pink salmon 8 years are represented, all of the odd-numbered years from
1915-33, except 1917 and 1921; the data totaling 597,774 fish in 15,581 deliveries.

The coho curve is also based on 8 years' data, 1904, 1905, and 1929-34, and repre
sent 155,957 fish in 22,117 deliveries.

The chum-salmon curve represents only 3 years, 1932-34, but is quite repre
sentative of those particular years, comprising 263,703 fish from 10,608 deliveries.

In analyzing these data the average catch per delivery for each 7-day period was
computed for each year and then given equal weight in determining the average
curve for all years (see table 5).

Table 5 shows that the period over which one or more species can be taken in some
measure of abundance extends from June 24 (weck ending June 30) to November 17;
21 weeks, or 147 days. As mentioned above, in earlier years the season was very
much shorter, corresponding largely to the more abundant portion of the sockeye run.

The sockeye and pink-salmon runs, which overlap to a slight extent, are both
of short duration. Approximately 79 percent of the pinks are caught in 4 weeks,
September 2-29, and 83 percent of the sockeyes are taken in the 5 weeks from July
22-August 25.
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TABLE 5.-Seasonal occurrence in Fraser River gill nets

Week endlng-
Percentage occurrence

Sockeye King Pink Coho Chum
Weak endlng-

Cumulative percentage occurrence

Sockeye King Pink Coho Chum
-------1--------- --·11-------11-- --------
lune 30________________ 3.73 • __
luly 7_________________ 5.17 .083 0.42
luly 14________________ 4.15 5.21 0.37 .92 .42
luly21._______________ 5.68 6.53 .46 .84 .42
lu1y28________________ 9.90 5.24 .43 .87 .42
Aug. 4_________________ 18.24 5.36 .98 .84 .42
Aug. 11._______________ 24.95 7.45 1.42 .99 .42
Aug. 18 ._______ 20.21 7.11 1. 28 .87 .51
Aug. 25________________ 10.12 8.06 2.66 1.11 .47
Sept. L_______________ 6.75 10.04 5.65 2.65 .56
Sept. 8_________________ 7.35 14.73 5.96 .58

~:~t ~L_:::=================== ~: 19 ~~: ~ ~~: ~~ 1: r~Sept. 29________________ 3.90 15.84 14.57 2.86
Oct. 6 ._ 3.77 3.37 13.69 6.69
Oct. 13________________ 3.38 2.27 9.43 11.66
Oct. 20_ •• 1. 87 .64 6.72 13.01
Oct. 27________________ 2.24 .37 7.38 13.37
Nov. 3 • ._•• _._______ 2.29 28.46
Nov. 10________________ 1.34 9.58
Nov. 17________________ 1.53 7.81

Number In sample 1, 982, 735/102' 123 697, 774 ~5, 957 263, 703

Number ot catches___ 30,706 26,193 15,581 22,117 10,608

June 30 •••••__• __ ••••_ 3.73 •••_••• _.__ • ._••_.
July 7_________________ 8.90 _. • 0.83 0.42
luly 14________________ 4.15 14.11 0.37 1. 75 .84
July 21._______________ 9.83 20.64 .83 2.59 1.26
July 28________________ 19.73 25.88 1.26 3.46 1.68
Aug. 4_________________ 37.97 31. 24 2.24 4. 30 2.10
Aug.1L______________ 62.92 38.69 3.66 5.29 2.52
Aug. 18 •• 83.13 45.80 4.94 6.16 3.03
Aug. 25..______________ 93.25 53.86 7.60 7.27 3. 50
Sept. L_______________ 100.00 63.90 13.25 9.92 4.06
Sept. 8_________________ 71. 25 27.98 15.88 4.64
Sept. 15________________ 79.65 59.38 30.52 5.39
Sept. 22________________ 84.84 77.63 43.04 6.57
Sept. 29________________ 88.74 93.47 57.61 9. 43
Oct. 6 92.61 96.84 71.30 16.12
Oct. 13________________ 95.89 99.11 80.73 27.78
Oct. 20 • • .________ 97.76 99.65 87.45 40.79
Oct. 27 •• __ 100.00 100.02 94.83 64.16
Nov. 3 .____ 97.12 82.62
Nov. 10________________ 98.46 92.20
Nov. 17 99.99 100.01

The chum season is of almost as short a duration, 76 percent being taken in the
5 weeks from October 7-November 10. The coho season is somewhat more protracted,
only 65 percent being taken in the 5-week period from September 9-october 13, and 7
weeks being required, September 9-0ctober 27, to take 79 percent of the catch.
The king salmon run rather steadily over 8, long period, 11 weeks, from July I-Sep
tember 15, being required to cover 76 percent of the run.

Fifty percent of the sockeye catch has been made by about August 7 (see table
5). The pinks do not reach the 50 percent mark until about September 12, a difference
of 36 days. This is followed about 2 weeks later by the cohos, which reach the 50
percent mark on September 26. Another month usually elapses before 50 percent
of the chum nm has passed. The king salmon run slowly but steadily and reach the
halfway point about August 22.

PUGET SOUND

LOCALITIES FISHED

Gill nets have been employed in Puget Sound since the earliest days of the
fishery, but have never attained the importance that they have on the Fraser River.
There are two reasons for this: First, in the clear waters of Puget Sound gill nets can
be used only at night, as the fish avoid them in daylight; and second, it is difficult to
compete with other forms of gear.

The gill nets employed were of two kinds, drift and set, and, as their name
implies, one was 'used adrift and the other anchored. They were used chiefly in a
few localities such as Skagit Bay and Skagit River, the estuary of the Snohomish
River, and off the mouths of the Nooksack and Samish Rivers. A few were used in
other localities, especially south of Point Wilson, among the San Juan Islands and in
Boundary Bay.

The addresses of the drift net licensees in 1899, from the State of Washington
Fisheries Department files, showed that of 322 licenses issued, 154 were taken out in
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areas south of Point Wilson, 78 from Seattle, 38 from Tacoma, 26 from Hood Canal,
and 12 from scattered localities. More than one fourth, or 86, were from Skagit Bay
and the Snohomish River. Of the remainder 1 was from Port Angeles, 5 from the
San Juan Islands, and 76 from Bellingham and Boundary Bays.

A second check was made, for the year 1901, of both drift and set gill nets, and
it was found that out of 414 drift gill net licenses, only 63 were from Boundary Bay
and the San Juan Islands. Out of 369 set net licenses 15 were from the San Juan
Islands and none from Boundary Bay. I t is evident that gill nets played a very minor
role in the sockeye fishery in Puget Sound.

The set nets were employed chiefly in river mouths, and especially in the Skagit,
Snohomish, Duwamish, and Puyallup. A few were used away from the river mouths
at such places as Open Bay on Henry Island, Andrews Bay on San Juan Island, and
along the northwest shore of Orcas Island.

There is some confusion as to the number of set nets operated, and as to their
location during the earlier years. This is because a set net license was sometimes
bought merely to hold a trap location during a year when it was not desired to drive
the trap. The license fee for a trap was from 4 to 10 times as much as for a set net.

No accurate estimate of the numbers of the different species taken by the gill-net
fishery is available for early years, but the fishery was essentially the same then as
today, except for the areas around Seattle and Tacoma, and the head of Puget Sound,
where the salmon runs declined several years ago.

RELATIVE IMPORTANCE OF VARIOUS SPECIES

The set nets, fishing chiefly in the river mouths, caught mostly cohos and kings.
In the 4 years from 1917-20, inclusive, they caught, on the average, 5.8 percent of the
cohos and 3 percent of the kings taken in Puget Sound. They took but 1.3 percent of
the chums and negligible quantities of pinks and sockeyes. After the formation of
the Washington State Fishery Board in 1921, set nets ceased to be a factor in the
fishing because of their subsequent strict seasonal regulation and their removal, by
law, from the rivers.

The drift gill nets, fishing in the more open waters, caught a greater variety of
salmon than the set nets. During the 18-year period 1917-34, inclusive, they took,
on the average, 12.1 percent of the kings, 8.9 percent of the cohos, 4.9 percent of the
chums, 1.1 percent of the sockeyes, and 1 percent of the pink salmon caught in Puget
Sound.

By GEORGE A. ROUNSIlFBlLL

REEF NETS

Reef nets, being the forerunners of the traps, will be considered first. They were
used almost exclusively by the Indians, deriving their name from the kelp-covered
reefs on which they were fished. Originally made from the fiber of cedar bark or
roots they were changed to cotton twine when it became available. According to
Rathbun (1899) a reef net consisted of a piece of webbing, varying more or less in
size, but averaging perhaps 36-40 feet long by 25-30 feet aCfQ$S, the me~h being about
3~ inches.
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To fish a reef net a channel was cut through the kelp. The net was suspended
between two canoes, anchored at both the sides and bows, with the forward end of the
net sloping downward and the rear end curving back upward to the surface. In deep
locatioris strands of rope were sometimes strung across in front of the net and below
it, to lead the salmon closer to the surface. The nets were fished when the tide was
running strongly, but a tide of over 5-6 knots per hour was considered too fa.st for
fishing. Reef net crews often had two locations and fished them at different stages of
the tide. A lookout was stationed in the bow of each canoe and when a schoolof
salmon passed over the net they signaled for it to be lifted. The net crews immed
iately let go the side anchor lines and, since the bow anchors were placed close together,
the canoes were swung toward each other by the current. At the same time the
forward edge of the net was swiftly lifted, enclosing the salmon in a bag from which
they were dumped into the canoes.

Because of the manner in which these nets were operated, only a few localities
were well suited to this type of fishing. One of the principal reef-netting grounds was
off the southeastern point of Point Roberts, before that region was disturbed by the
introduction of traps. Another excellent ground was along the western shore of
Lummi Island, but the introduction of traps here diverted the salmon from these reefs.
Other grounds, of lesser importance, were along the south shore of Lopez Island, the
west shore of San Juan Island, the east and west shores of Stuart Island, and at
Point Doughty on Orcas Island.

The number of these nets in the earlier years of the fishery must have been con
siderable, as Rathbun says that 15 to 20 nets were formerly fished at Point Roberts,
16 operating there in 1889. By 1894 the string of traps had destroyed the advantage
of this reef for nets. Wilcox (1898) lists 25 reef nets in Whatcom County and 14 in
San Juan County in 1894. As late as 1901 there were 27 reef nets licensed, 15 to
Lummi Island Indians and 12 to residents of the San Juan Islands. Because of the
amount of labor involved, and the scarcity of favorable fishing locations, this gear was
gradually supplanted, and only about a dozen have been used each year for the past
20 years.

According to Rathbun the reef-net fishermen confined their attention almost
exclusively to sockeyes, taking only a few king salmon. However, in late years they
have taken more of the other species, especially pinks and cohos. A day's catch has
declined until, in recent years, it has rarely amounted to more than a few hundred
salmon, but this decrease has been due largely to the fact that the more favorable
locations have been rendered useless by traps.

CONSTRUCTION OF THE TRAPS

The trap fishery, which was abolished after 1934 in Puget Sound by the passage
of an initiative measure in the State of Washington, was the second of the four main
types of gear to attain prominence. From 1873-1934 they have taken 37 percent of
the sockeyes caught in the region, as well as enormous numbers of the other species.

Trap nets were tried at Point Roberts some years earlier than at other places,
the first trap being built in 1880 by John Waller at Cannery Point, Rathbun (1899),
(see fig. 7). Several years elapsed before the fishennen discovered the most desirable
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locations for intercepting the salmon runs, and before they learned to build their
traps sufficiently strong to withstand the storms that occasionally swept all exposed
locations.

The first traps consisted essentially of a barrier, or "lead" of webbing hung from
a row of driven piling, which diverted the passing fish into a pen, or "crib," similarly
constructed. Although patterned after the pound nets of the Great Lakes, with a
crib, heart, tunnel, and lead, they were built with much heavier piling which was usu
ally strengthened by having the pilings bound together with a capping of timbers,
lashed on with cables. At first the heart was merely two rows of piling that formed
a V with the lead pointed toward the bottom of the V. The fish followed the lead,
which usually extended out from shore, until they found themselves between the
lead and one of the outstretched arms of the heart. Continuing farther they swam
through a narrow opening, or tunnel, into the crib.

By 1895 the traps were much improved. The heart was often partially closed
at its base, so that if the fish failed to enter the tunnel into the crib, they would, on
circling back, find themselves in a semienclosure pointing toward the tunnel. A few
traps had double hearts to minimiz~ the chances of escape, and some had a leadlike
extension, the forerunner of the "jigger" often employed on later traps. The jigger
was essentially a supplementary lead consisting of a row of pilings connecting at about
a right angle with the ami of either side of the heart, depending on the direction from
which the fish usually approached the trap, and extending out toward deeper water,
with the pilings driven to form a hook on the far end. The purpose of the jigger was
to direct back to the lead such fish as passed the opening into the heart.

The cribs in several traps measured by Rathbun were rectangular but not always
square in shape, ranging from 35-80 feet on a side, and were driven in water from
3-9 fathoms in depth. The catches were sometimes much larger than could be han
dled by the canneries at once and, while a large catch might be held in the crib for
several days, such accumulation prevented continuous fishing during a period when
the salmon might be running best. To meet this contingency, an adjunct to the
crib, called a "spiller," was devised and appeared to be coming into general use. It
was, in fact, an additional crib, square in shape, and connected with the first by means
of a tunnel, through which the surplus fish of any catch could be driven.

The netting on the earlier traps was cotton twine, usually of 3-inch mesh in the
crib and heart and from 3~-4 inches in the lead. Galvanized wire netting, in place
of cotton, was experimentally used for the hearts and leads at Point Roberts in the
late 1890's, Rathbun (1899).

The modern fish trap differs from the majority of those described by Rathbun
in several respects. All of the trap, except the lead, is now customarily capped.
If no capping is used the piles are tightly connected with a heavy wire cable to which
the netting is attached to prevent sagging. All netting, except the spiller, is of gal
vanized wire which is cheaper and much more easily kept clean of seaweed and floating
debris.

All traps use a spiller of tarred cotton web. As a general rule the spiller is 40
feet square, and the pot is usually the same. If a trap fishes very well a second spiller
is sometimes driven on the opposite side of the pot to take care of the surplus fish.,
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A spiller is so placed that the fish, which enter the trap with the tide and then turn
and swim against it, are led into the spiller through a narrow web tunnel which can
easily be closed when the current is running in the opposite direction. Two spillers
thus have a big advantage over one in that each one can be filled in turn, unless the
trap is in an eddy where the current does not reverse itself with the tide. The pot
aids in the fishing as the fish would not readily pass from as large a chamber as the
heart directly through the narrow tunnel leading to the spiller, but the salmon are
removed only from the spiller.

The construction of the earlier traps was modified to some extent when certain
regulations were put into effect. In 1897, the length of a trap lead was restricted to
2,500 feet, and it was further provided by law that there should be an end passageway
of at least 600 feet, and a minimum lateral passageway of 2,400 feet, between all traps.

These regulations had the effect of preventing a complete blockade of a whole
area. For instance, in 1895 a string of three traps, each one connected with its neigh
bor, extended in a southeasterly direction off Cannery Point, the southeast tip of Point
Roberts, for a mile. Two other connected traps near the international boundary
extended for four-fifths of a mile. Such long strings of traps were not uncommon,
and the law advanced conservation by breaking them up.

Another law, passed in 1897, prohibited traps from operating in water over 65 feet
in depth. However, this law was not observed for several years. In 1913, soundings
by the State Fish Commissioner (Washington State, 24th and 25th reports, 1916,
p. 36) revealed 11 traps operating in water exceeding the legal depth by 1%-27 feet,
The owners admitted having driven these traps in the same locations for 12 years, but
changed them to conform with the law.

NUMBER IN OPERATION

The total number of traps operated each year in Puget Sound has been rather
difficult to obtain owing to the fact that a trap need be driven only once in 4 years in
order to hold a location. Furthermore, where the driving of one trap would tend to
lead fish away from another it has been the general practice among companies to
drive the one location for fishing and to hold the other by driving a "dummy" trap
there at least once every 4 years. A dummy trap was very poorly constructed, and
hung chiefly with old, worn-out gear. The object was merely to comply with the law,
the dummy not being expected to catch more than a few dozen fish.

In addition to these dummy traps there have always been some traps of an
experimental nature, especially in years of abundant runs and good prices. Many of
these locations have been driven but once, others have been tried from time to time.

The efficiency of the traps has not varied as much as the number in operation
from year to yeaI: might seem to indicate, since the best locations are practically always
fished, and many of the extra traps, added during years of abundant runs or high
prices, are driven in inferior locations.

The number of traps in operation, exclusive of dummies, is given in table 6.
Between 1895 and 1900 the traps doubled in number three times, reaching a peak of
163 in 1900. During this first great expansion many inferior locations were tried and
later abandoned, as shown by the lessened number in all years except for those of the
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big sockeye runs. During the World War the number of traps remained high even
during years of poor runs owing to the high prices of salmon, but immediately there
after the number fell off sharply and never fully recovered.

The number of traps has been reduced to a slight extent by regulations closing
certain areas to fishing. In 1921 the State fishery board set aside certain areas as
salmon preserves, but they were areas that had been without regular traps for several
years. The San Juan Island preserve had had a few traps at times, especially on Shaw
Island, but none of them had been successful.

In 1924 the Hood Canal preserve, which was created in 1921 to protect the lower
end of Hood Canal, was extended to take in nearly all of the canal. Two or three
traps that had been operating in the fall, chiefly for chum salmon, were thus removed.
In the same year traps were prohibited in the Hope Island area, thus removing about
a dozen traps catching chiefly Skagit River salmon. However, this prohibition was
modified the following year.

TABLE 6.-Number of salmon traps operated from 1893-1934, exclusive of dummy traps

Traps operated In
Puget Sound I

Year

Traps operated In
Puget Sound I

Year

Traps British
1---,---;--- with C J

data ~::;n' Total

RI~' f;':~· Total ~~~~e traps
tal

LOCATIONS FISHED

-----1---------------- ------1-- ----------

1893••••.•..••.• . ____ w_ .... ~.- -- '13 3 -------- 13 lOlL.•.••.•...
"":if 116 71 '10 1211

1894•••••.•••••• ------- ------- • 19 --- .. ---- 1 20 1915.••.••.••••. 121 148 '10 168
1895••••••••.••• ------- -.----- • 21 11 2 23 1916••.•••••••.. 96 14 110 4 114
1896••••••••••• - ------- ------- .. 'i7i' 26 2 1917.•••••.••••• 121 32 153 7 160
1897•••••••.•••• --···ii· 35 4 75 1918••.•••.•••.. 98 11 109 '11 120
1898.•••.••.•••. ""39' 45 32 3 48 1919......•.•••. 101 13 114 -------- • 8 122
1899••••.•.••••• 98 14 112 76 3 115 1920..••.•.••••• 71 8 79 -------- ,

8 87
1900••••.•.•..•• 130 33 163 74 3 166 1921.••.•••••••• 91 5 96 8 104

1901.•••••••.•.• 140 9 149 88 3 152 1922•••••••••••• 62 1 63 4 117
1002••••••.•..•• 105 37 142 82 3 145 1923.••.•••.••.• 00 6 96 II 102

1003.••..••••••• 104 2 106 67 3 109 1924.•••.•.•.••• 68 3 71 4 76

1904••••••.•..•• 75 4 79 44 1 80 1925.•.•.•.•.•.• • 104 13 117 5 122

1005••••••.•.•.. 137 1 138 70 '17 155 1926.•.•.•••••.• 86 5 91 II 97

1006•••.•••.•••• 88 8 96 61 '10 106 1927.•••.••••••. 97 3 100 6 106

1007.•••••••.••. ------- ------- • 98
roO 112 110 1928••••••.••••. 86 2 88 5 93

1008••••••••.•.. -- .. ---- .._ ....--- 80 49 112 92 1929•••••••••••• 116 14 130 6 1311

1009•••••••••••• ------- ----- ~-
152 76 ' 15 167 1930.•••••••.••• 102 9 111 II 117

1910•••••••••••. ------- ..-- ---- 93 m 'IO 103 1931•••••••••••• 93 5 98 4 102

1911••.•.•••.•.. ------- 111 68 • 10 121 1932.•••••••.•.• 47 1 48 4 52---,.--- 110 66 '10 120 1933••.•.••••••• 80 3 83 5 881912...•.•.••••. ------- -..-----
1913•.••••..•••. --~----

168 84 8 176 1934.•••.••••.•. 84 8 92 5 97

I 1898-1906 partly from State license flies at Auburn.
J At Point Roberts only, Rathbun (1899).
• Partly estimated from Rathbun (1899).
• Rathbun (18911).
• Fidalgo Island Packing Co. records. .
• 1907-14 estimated. Number for which we had data estimated lIS 61. percent of traps operated. lIS from l001-Oll (U08Jlt 19(6),

when It varted from 5fHl4 percent. In 1005 twice AS many operated and thIS was used for 1009 and 1913.
I Partly from Pacltlc Fisherman.
'Number licensed.
, Estimated.

Because of the sketchy nature of the available data no attempt has been made to
give accurately the number of traps operating in each area prior to 1898. Traps were
first tried at Point Roberts in 1880, but could hardly be considered a success until
1891. In the few years from 1891-97 traps were driven in numerous localities through
out Puget Sound, but mostly without much success. The locatio~s tha.t proved suc
cessful were continued, and for the others only a few records are available.
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The number of traps fishing in each locality since 1898 is shown in table 7.8

It is apparent that while the trap fishery was widespread its use was emphasized only
in those few localities where trap sites could be favorably situated to intercept the
salmon runs, and where there was a depth and a bottom suitable for driving. Where
these conditions were well satisfied, as in Boundary Bay, the number of traps was
large. In some areas, like the Salmon Banks or Rosario Strait, the fish were present,
but suitable places for driving were scarce, and few traps were constructed.

TABLE 7.-Number of traps fishing in various localities, 1898-1934 1

Area 1898 1899 1900 1901 1902 1003 1004 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915

---------------1------------------
Point Roberts________________________________ 5 7 7 5 5 5 4 5 5 4 3 6 5 4 4 6 4 II
Boundary Bay (U. s. traps) 18 30 26 35 35 30 21 29 23 23 21 29 20 21 19 31 21 24
Blrcb Bay'___________________________________ 5 12 14 15 16 15 8 10 9 8 6 14 9 10 8 13 9 16
Lummi Island ._______________________________ 1 1 3 3 3 2 5 6 4 1 8 5 5 5 10 5 9
Rosario Strait , __ .____________________________ 1 5 1 1 2 2 1 2 2 2 1 a 1 3 4 5 5 12
Soutb Lopez__________________________________ 2 3 4
Salmon Bank_________________________________ 5 6 6 7 5 4 4 4 4 3 5 5 4 4 4 4 5
Haro Strait. 1 3 2 a 2 1 1 1 1 1 a 2 6
Waldron Island ._. .__ 1 1 1 1 1 1 1 2
West Beaeb___________________________________ a 4 2 1 2 2 1 4 4 6 6 4 4 6 6 6 6 13
Ebeys Landing_______________________________ 1 1 1 1 1 _
Middle Polnt.. . ._. • 1 2 1 1 2 4
Strait of Juan de Fuca ._______________________ 1 • 2
Admiralty Bay and Busb Polnt. 1 4 3 4 2 5 4 4 3 3 3 3 a 2 3 8
Oak Bay and Point No PoinL_______________ 1 1 1 1 1 2 1 1 1 1 1 3
Hood CanaL .____________________________ 1 1 2 4 4 4 4

~s:~~~:~~i~~da:do~~u~t~~_~~~~~:::::::::::: :::: 1:::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: ~
ERSt of Wbldbey Island .__________________ 8 5 4 3 1 3 3 3 3 a a 2 2 10

TotaL • 32 70 74 80 83 65 44 70 61 60 49 76 58 70 63 85 72 132

Area 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934

- - - - - - - - - - - - - - - - - -
Point Roberts____________________________ 5 7 5 0 5 0 2 4 4 6 7 8 5 8 8 5 3 3 5
Boundary Bay (U. S. traps) ______________ 19 29 19 111 14 21 11 17 12 19 14 19 16 28 18 21 10 22 22Blrcb Bay •______________________________ \I 14 10 9 3 8 3 8 4 10 7 9 7 10 8 7 3 7 6Lummi Island '._. ___ • __ • ________________ 6 9 5 5 4 5 3 4 3 4 4 4 4 5 5 6 4 4 3Rosario Strait ,_._. _______________________ 7 13 8 5 6 7 1 2 5 9 5 3 4 10 II 7 1 5 8South Lopez _____________________________

2 Ii 4 6 3 5 4 4 5 4 4 4 3 Ii 3 3 3 3 4
Salmon Bank_ •• _____________________ • ___ 5 7 6 8 3 II 3 8 5 7 5 8 6 9 8 5 3 5 8Haro Stralt_______________________________ 4 7 Ii 6 2 6 2 6 4 9 4 6 4 9 Ii Ii 3 5
Waloron Island. _. ___ • __ ••• ____ • _______ ._ ..-.. 2 1 1 1 1 ---- .- .. .. -- .. _.- .. ....... 1 1 1 1 1 1 1West Beaeb ______________________________ 11 13 12 13 12 11 9 13 12 12 11 11 13 12 15 8 4 5 7
Ebeys Landlng_••____ ._•• _. ____________ ._ 1 2 2 2 1 1 1 1 2 1 3 2 2 2 1 1 1Middle Point ____________________________ 2 2 2 3 1 1 2 3 1 2 2 2 2 2 3 2 1 1
Strait of Juan de Fuca •__________________ 2 1 1 2 1 1 1 1 1 1 2 2 2 2 1 1 1 -- ..... 1
Admiralty Bay llnd Bush Polnt__________ 9 7 9 7 6 4 3 7 7 8 8 8 9 9 11 11 3 8 7
Oak Bay and Point No Polnt. ___________ 3 4 4 3 3 2 3 3 3 3 3 2 2 3 3 2 -- ... 1 -_ ....Hood CanaL _____________________________

2 4 4 4 2 3 4 1 1 1 1 3 2 -.... ....... - --'iUseless Bay and Possession Sound _______ 1 3 1 1 1 1 -T -T 1 1
--~f --2- --4- -"3" --2- -"3" 1

Meadow Point ano south ________________ 2 1 1 2 2 1 3 Ii 2 3 2
ERSt of Whidbey Island________________ ._ 7 8 7 9 8 8 11 10 ---- 14 11 11 Ii 9 8 8 8 9 10

- - - -- - - - - - - - - - - - - - - -TotaL______________________________ 97 138 106 110 78 94 63 96 71 117 91 100 88 129 111 98 48 82 92

I Incomplete before 1915.
2 Including Alden Bank.
• Including Belllngbam Bay.
, Including PadUla Bay and Guemes Island•
• South side.

During the period from 1915-34, 33 percent of all the traps have been located
north of Sandy Point-Point Roberts, Boundary Bay and Birch Bay areas; 27 percent
south of Sandy Point and north of Deception Pass-Rosario Strait, Salmon Banks,

I These trap locations have been determined from ebarts made by the U. S. Army Engineer's Office In Seattle, 1919-34, from the
flIes of tbe State of WRSbington Department of Flsberles, and from numerous reoords and maps obtained from various operators.
This table is not complete for years before 1915, and a few minor traps have not been Identified RS to location since that date. Since
table 7 Is bRSed only on traps for w/Jlch locality data 8R available, the numbers of traps do not check with table 6 pVlng the total
number operated.
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Haro Strait, Lummi Island, etc.; 16 percent along West Beach, Ebeys Landing, and
the south side of the Strait of Juan de Fuca; 9 percent east of Whidbey Island-chiefly
Hope Island area; and 15 percent south of Point Wilson-Admiralty Bay, Hood
Canal, etc.

CANNERY EXPANSION FROM THE TRAP FISHERY

After more than a decade of cannery operation in the southern portion of
Puget Sound, 1877-90, during which time 3 or 4 small canneries were annually engaged
in the industry, business had fallen off to such an extent that only 1 cannery operated
in 1890.

The successful use of salmon traps at Point Roberts resulted in the building of a
salmon cannery at Semiahmoo in 1891, one at Point Roberts in 1893, and another at .
Friday Harbor in 1894, the number quickly increasing to 19 by 1900. In 1901, a big
sockeye year, the number dropped to 16, owing to overproduction the previous year,
especially of the cheaper grades. In 1902, however, the number rose again to 20
(see table 1). In 1902, in addition to the original sockeye cannery at Semiahmoo,
there were 2 at Point Roberts, 3 at Blaine, 3 at Fairhaven (now South Bellingham), 1
at Chuckanut, 1 on Lummi Island, 6 at Anacortes, and 1 each at Friday Harbor,
Port Angeles and Seattle. The successful use of salmon traps near Sooke, on Van
couver Island (see fig. 2) caused the building of a cannery at Victoria in 1905.

SEASON

One very striking instance of the increased intensity of fishing in later years is
furnished by changes in the season when the fish traps were operated. The season
has been measured by the dates of the first and last lift of a trap. Since the traps
usually fish from about two days to as much as a week before the first lift, all seasons
mentioned are slightly less than the actual time fished. In Boundary Bay, the most
important sockeye area, the date by which half the traps had been lifted for the first
time was July 9 in the period 1897-1902, in the next 8 years, it advanced t9 July 7,
in the following 16 years it averaged July 4, and in the last period, 1927-34, it had
advanced to June 25, a total for the whole period of 14 days. (See fig. 10.)

The change at the end of the season is more striking. From August 23 the closing
date became later and later until, in the last 8-year period, it was September 27. A
46-day season had changed to one of 95 days. The reasons for the change are best
explained by comparing trap seasons with the curves for seasonal occurrence of each
species. It is evident that the late spring fishing is to increase the catch of kings. In
the early days the traps usually stopped fishing in the odd-numbered years before the
sockeye run was quite over in order to avoid bothering with the tremendous pink runs
which were of little value. In recent years the traps have usually fished until the pink
runs are over.

A somewhat similar story is told of the traps in the area between Point Wilson and
Point No Point (Admiralty Inlet). Admiralty Inlet was a fall fishing area for many
years. The opening date for the period 1900-1910 averaged August 27, and for the
next 8 years August 23. From 1919-26 it had advanced to June 14 and in the last
8-year period, 1927-34 it was May 30, a change in the opening date of 85 days.
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FIGURII: to.-Length or the trap-llshing season In Boundary Bay by groups or years rrom
1897-1934. The length at the season Is gaged by the percentage or the traps that were
actually in operation during the varlOUJl parts or the season. Note the progressive
Increase In the length at the season during which they IIshed.

16 16 31 15 30 14 Z9 14 29 /3
JUNE JULY AUGUST SEPT OCT NOV

TRAP FISHING SEASON

17
MAY

z

o

o

50

75

50

25

Z5

100

~o

lI.l
~Z~

<0.
z.50
IIJ
OZ5

0:::0
IIJ
0.50

During the earlier years this southern area was fished chiefly for cohos and chums
and the pink run was usually in full swing before fishing commenced. Later the
fishing was advanced to take in all of the pink run, and more recently a large proportion

of the traps made their first
lift about May 4; evidently
fishing immediately after
the cessation of the April
closed season to catch the
early run of king salmon.

In the areas east of
Whidbey Island the season
was always very long. The
traps opened in late April
and early May to take kings
and steel heads, and to be in
time to fish the June run of
sockeye to the Skagit River.
They then remained open
for the coho run in the fall.

The season fished by the
traps has been modified
somewhat by regulation.
The first of these was a law,
enacted in 1905, imposing a
weekly closed season of 36
hours. Our data do not in
dicate any observance of this
law prior to 1908. This
weekly closed season was
modified in 1915 to apply
only during July and August.
Commencing in 1921 it was
applied during the balance
of the year to the districts
east of Whidbey Island and
south of a line from Point
Wilson to Partridge Point.

A closed season was introduced in 1915 from January 18-April 15, inclusive.
This affected some forms of gear but had almost no effect on trap fishing. In Hood
Canal an additional closed season from November 16 to January 1, inclusive, probably
had some effect on the few traps in that area. The area near Tacoma, including
Poverty Bay, was also closed from November 16-30, inclusive. The closed periods
from 1921-34 are given in the following table.
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TABLE 8.-Puget Sound closed seasons from 1921-34 1

721

All districts Southern district' Middle district Northern district'

Year
From- To- Frorn- To- From- To- From- To- From- To-

--------1------------------------------
1921. •••••••••••••••••••• Oct. 26 Apr. 30 Sept. 6 Sept. 15 Sept. 6 sept. 15 Sept. 6 Sept. 15 •••••••••• """'"
1922.•••••.•.••..••••.••. Nov. 6 ••.do..•.•. , ........•. -•.••••..••••..••....••••••...
1923.•••••••••••••••••••••• _do•..••••do.. _. Sept. 6 Sept. 15 Sept. 6 Sept. 15 sepC'ii' -1iepCi6" :::::::::: :::::::::

~~~t::::::::::::::::::::J~:::: :J~:::: :~~~'.;;: :~~~:.~~: :~~~'::~: :~~~~':~~: :~~~~'::~: 'sepi.-i6· :::::::::: :::::::::
1927••••••••••••••••••••.•••do••• - ••.do._ •• Aug. 25 Sept. 3 Sept. 6 Sept. 15 sept. 6 'Sept'i6' ••••••••••••.••••••
1928•••••••••.••••••••••••••do•.• _ ••.do•....•..••• -•...••••..•• -.-••.•••- -...••....•... -.... . ..••••••••••••.••••
1929.••••.•••••••.•.•.••.••.do•••.•••do..•. Aug. 25 Sept. 3 seg,t. 6 seg,t.15 seg,t. 6' '883,£.-i6' .••••••••..•••..•••

~~~::::::::::::::::::::::~~~:!~: :J~:::: :~~f~~: :~sE:~: :::~~:::: :::~~:::: :::~~:::: :::~~:::: ;~~t~;~~; ;~~~.;~
1933..•••••••••.••••.••..•••do.•.•.•.do._ ..•..do _ ••.do.••. Sept.11 Sept.20 sept.11 Sept. 30 ••••••••.••••••
1934..••••••••••••••••••..•.do.••.••.do••••.••do _ •.•do.... Sept. 2 sept.11 Sept. 2 Oct. 1 .••••••••.••.• ::.::

I All datt's are closed days.
, East of Whidbey Island and south of Hne Point Wilson to Point Partridge.
'North of Hne Sand Point to Patos Island (Birch Bay, Boundary Bay and Point Roberts areas).

The closed periods were introduced largely for the protection of the pink salmon
and so at first were confined to the odd-numbered years, except in 1924, when it was
hoped that there might be a fair run of pinks from the fry liberated by the hatcheries
from eggs taken in Alaska. Since 1930 this closed period has been extended to the
even-numbered years for the protection of the sockeye. The fall closing date was
inaugurated in 1921 and applied to all districts. This closing protects a considerable
portion of the chum salmon runs, and a small percentage of the cohoes.

SEASONAL OCCURRENCE OF EACH SPECIES

The seasons during which each species migrates through the salt water toward the
spawning grounds is of the utmost importance from a standpoint of conservation as it
determines, to a great extent, the possibilities of so regulating the fishery as to allow
the taking of the more abundant species, while protecting the less abundant. There
is, of course, considerable variation from season to season in the time of run, although a.
general average may be obtained. The traps furnish the best measure of seasonal
occurrence since a trap does not fluctuate from day to day in its fishing effort, but con
tinuously samples the runs that are passing by.

For sockeyes data were used for 12 traps, all located north of Deception Pass.
They fished in various years from 1896-1934, catching a total of 13,129,869 sockeyes.
In making a seasonal curve (fig. 11), the total catch of each 7-day period was divided
by the number of trap-fishing days.. Howe:ver, for sockeyes the trap-fishing days for
each trap were weighted by the fishing effiCiency of that trap. (Cf. page 768.) For
species other than sockeye the traps were not weighted.

For king salmon the catches of 17 traps were employed; 7 were north of Deception
Pass, 4 at West Beach, 2 at Middle Point, 2 in the Hope Island Area, and 2 in Ad
miralty Inlet. They caught a total of 580,698 fish from 1900-1934.

The pink-salmon curve was derived from 4,467,115 fish caught in 16 traps; 9
located north of Deception Pass, 1 at Ebeys Landing and 6 in Admiralty Inlet.
Since little effort was made to take pinks during the earlier years of the fishery, the
material used is from odd-numbered years from 1919-33. As 1919 is the only year in
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which a fall closed season was not in effect it was necessary to determine a small portion
of the curve by empirical methods. The curves for the 9 northern and the 7 southern
traps were each calculated separately and combined with equal weighting to obtain
the final curve. (See fig. 11.)

To obtain the seasonal occurrence for coho salmon 26 traps were used; 15 located
north of Deception Pass, 2 in the Hope Island Area, 2 in Middle Point Area, 1 at
Dungeness Spit, and 6 in Admiralty Inlet. They fished from 1900-1934, taking
5,652,592 fish.

For the chum salmon, as for the pinks, a northern and a southern curve were each
calculated and then combined. However, in the case of the chums, the southern curve
was given double weight, as more chums are always caught in the southern areas.
A total of 13 traps were used j 7 north of Deception Pass and 6 in Admiralty Inlet,
catching 946,094 fish. The curves for all species are given in table 9 and shown in
fig. 11.

TABLE 9.-Sea8onal occurrence in Puget Sound trap8

Week endlng-

Percentare occurrence Cumulative percentage occurrence

Sockeye Ktng Ptnk Coho Chum Sockeye King Pink Coho Chum

---------------------------------------
Apr. 2L_______________ ---------- 0.425 ----.- ..--- -----.- .. -- ---------- ------- .. -- 0.425 -- ..--- ..-..- ----_ ... ---- ._---- .. _-
M':y ~-_-~:::::::::::::: ----ii~3iJi-

1. 353 -------_ .. - ---------- ---------- ----ii~3iJi-
1. 778 ---------- _.. _----_ ..-

2.259 0.018 ----ii:Oiii- 4.037 0.018May 12_________________ .351 3.212 .035 .742 7.249 .053 0.001
May 19________________ .328 3.649

----ci~0ii2-
.059 .001 1. 070 10.898 .112 .002May 26________________ .149 3.780 .054 .002 1.219 14.678 0.002 .166 .004June 2__________________ .061 4.166 .002 .084 .006 1.280 18.844 .004 .250 .010June 9_________________ .018 4.770 .005 .080 .011 1.298 23.614 .009 .330 .021June 16_________________ .015 5.145 .006 .103 .008 1.313 28.759 .015 .433 .029June 23_________________ .087 5.921 .007 .175 .007 1.400 34.680 .022 .608 .036June 30_________________ .468 6.330 .010 .174 .013 1. 868 41. 010 .032 .782 .049July 7__________________ 2.206 7.292 .017 .351 .026 4.074 48.302 .049 1.133 .075July 14_____________ •___ 4.495 6.696 .027 .393 .032 8.569 54.998 .076 1. 526 .107July 21. ______________ ._ 8.408 6.252 .170 .466 .063 16.977 61. 250 .246 1. 992 .170July 28_________ ••••_. __ 16.098 6.188 1. 463 .532 .172 33.075 67.438 1.709 2.524 .342Aug. 4__________________ 26.344 6.072 3.660 .709 .450 59.419 73.510 5.369 3.233 .792Aug. 11 ________________ 20.911 6.149 6.875 .962 .816 80.330 79.659 12.224 4.195 1.608Aug. 18_____ •__________ 11. 224 5./i65 10.117 1. 413 1.234 91. 554 85.224 22.361 5.608 2.842Aup;. 25 ________________ 5.542 4.466 21.120 2.717 1.863 97.000 89.680 43.481 8.325 4.706Sept. L ________________ I. 530 3.406 23.837 3.911 1.835 98.626 93.066 67.318 12.236 6.540Sept. 8 ______ • __________ .493 2.875 19.591 6.953 1.977 99.119 911.961 86.909 19.189 8.1117Sept. 15________________ .071 2.074 8.660 10.795 2.298 99.100 98.035 95.569 29.984 10.815

Sept. 22____ • ___________ .121 1.105 3.452 12.652 3.246 99.311 99.140 99.021 42.636 14.061

~':ft~'6~::::::::::::::::
.132 .451 .830 12.129 7.376 99.443 99. 591 99.851 54.765 21. 437
.048 .167 .107 12.628 9.244 99,491 99,758 99,958 67.393 30.681Oct. 13 _________________ .018 .069 .041 11.978 11. 803 99.509 99.827 99.999 79.371 42.484Oct. 20 _________________ .036 .041 .004 8.357 12.656 99.545 99.868 100.003 87.728 65.140Oct. 27 _________________ .096 .038 .003 5.313 13.643 99.641 99.006 100.006 93.041 68.783Nov. 3_________________ .009 .064 3.108 10.335 99.740 99.970 96.149 79.118Nov. 10________________
.258 .030 --_ .. _----- 1.628 7.131 99.998 100.000 97.777 86.249Nov. 17________________ ---------- -.. -------- ._._-----~ 1. 502 6.747 ---.------ ---_.-_.-~ -._-----_. 99.279 91. 900Nov. 24 ________________

-----~---- ---------- ._----._ .. ~ .667 3.282 --------_. -----~---- --------_ .. 99.946 96.278
Dec. L ______________ .. _ ---------- -_ .. --- ---- ---.------ .0111 1. 865 ._ ......_--- ._--.----- ---------- 99.997 97.143Dec. 8______________ .. __ ---._----- ------_.-- ---- -- -.. -- .005 1.097 ---_ .. _---- _... ------- -----_ ... _- 100.002 98.240Dec. 15_________________

---------- - - -- ------ ---- ------ ._--- .. _--- .431 -----,,_._- --_ .. _---- .. ---_ .. _-_ .... ..-.... _- ..... -.. 98.671Dec. 22_________________ ---------- ---------- ---------- ---...----- .669 ._-------- -----._--- ------_ .. _- .._------- 99.340Dec. 29_________________
---- ---- -- ---------- -.... _.- ..-..- .553 ...._-----_ .. ----- .... --- -----_ .. -.... .... --_ .. _- .... 99.893Jan. 0_________.. _______ -----_ .. _-- -------- -- ---_.-_ .... - -.--_ .. _--- .066 -...._----- . -.... ---_ .... - ------ ..... - ----_ .... _.. - 99.959Jan. 12_. _______________ --- --- ---- ---------- -- .. _.. ---_ .. .. -_ .... _---- •016 ---------- -..----_ .. _- _..__. __ ..- ------_ .. _- 99.974Jan. 19_________________ ,,---_.---- .006 --_ .. _----- -------_.... ---------- ---------- 99.980

The seasonal occurrence of each species is quite distinct from any of the others
and the modes of the five curves are about a month apart; kings, sockeyes, pinks,
cohos and chums following in that order.
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FIGURE 11.-Seasonal occurrence of all species of salmon as shown by Puget Sound trap
catches. Each ordinate sbows the percentage or the run occurring during the Indl·
cated 7-day period.

The king-salmon run covers a long period of time, but averages much earlier
than those of the other species. Thus 40 percent of the run is over by June 30,
whereas no other species has reached 2 percent of its run by that date.

The next species to appear in abundance is the sockeye, overlapping the latter
portion of the king-salmon run. On the average, over a long period of years, the
sockeye runs have been 10.-..,.---,---- -.--_....,........,
practically over by August
25. By that date only 5 ..t---t--+---~-..i
percent of the chums, and
less than 10 percent of the '""'0'1----1---+---1----1
cohos, have passed the " :

I

traps. However, over 40 < f
1m

1-"1---+---1-----+--1
percent of the pink sa on %

run is complete. '"
I (,)101--+---+--4-1The pink sa mon run rr:

lasts for such a short period '"
II.

that it is practically over 51--+--:=,...Y"

before the cohos appear in
abundance, 85 percent hav
ing passed by the time 20
percent of the cohos are
taken.

The coho and chum sal
mon are the backbone of the fall fishery. Neither species presents a well-defined mode,
but the centers of the two distributions are between three weeks and a month apart.
Since both species run for a considerable length of time there is a considerable degree of
overlapping in their time of run. During the five 7-day periods, from September 23
October 27, inclusive, 54.7 percent of the chum and 50.6 percent of the coho runs occur.

RELATIVE IMPORTANCE OF EACH SPECIES AND DISTRICT

The relative importance of each species of salmon to the trap fishery is shown in
figure 12 which illustrates the number of each species of salmon caught by traps in
the 5 major areas during the past four decades. The areas shown are (1) North of
Sandy Point, (2) Sandy Point to Deception Pass, (3) West Beach and Ebeys Land
ing, (4) the Strait of Juan de Fuca, and (5) the waters east of Whidbey Island and
south of Point Wilson. For the past two decades the Puget Sound data are com
plete. Before that they represent only that portion of the trap catches for which
original records could be secured. For sockeye this portion was about 80 percent
of the trap catches in Puget Sound and practically all of the Canadian trap catches.
For the other species the proportion represented is even higher than is the case for
the sockeyes, as the data are more complete in the latter part of the period when
more of the other species were used. For Canadian traps the other species are not
included as the data were not available.

Fro~ figure 12 it is to be noted that 53 percent of the entire catch came from the
district north of Bellingham-Point Roberts, Boundary Bay, and Birch Bay Areas.
The next largest district, from the standpoint of catch, was that south of Bellingham

71941-38-3
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(Sandy Point) and north of Deception Pass, which includes the San Juan Islands.
The second district accounted for an additional 27 percent. In other words, 80
percent of the trap catches during the past 40 years have been from the areas north
of Deception Pass. Of the remaining 20 percent, less than 11 percent came from
the inside waters of Puget Sound-east of Whidbey Island and south of Point Wilson.

o E. CAD E s Fifty percent of the
, 2 ~.. I Z :5 4 I 2 3 4 I 2 :5 4 '2:5 4 trap catch were sockeyes,

34.9 percent pinks, 9.3 per
cent cohos, 3.6 percent kings,
and only 2.2 percent chums.
These figures, however, give
only a general. picture. If
the catches are considered
by districts it is found that
the two districts north of
Deception Pass caught 56.8
percent of the sockeyes, 36
percent of the pinks, 4.3
percent of the cohos,2.6 per
cent of the kings, and 0.4
percent of the chums. That
is, all but 7.3 percent of the
catch consisted of but two
species, sockeye and pink.

In the West Beach and
Ebeys Landing district the
catchwas 32.2 percent pinks,
25.7 percent sockeyes, 20.8
percent cohos, 16.9 percent
kings, and 4.4 percent
chums; the sockeye and
pink, the two dominating
species north of Deception
Pass, thus accounting for
but 58 percent of the catch.

East of Whidbey Island
FlOURE 12.-Showlng the number of eRCh species of salmon caught by traps In the and south of Point Wilson,

major areBS during each of the past four decades. except for the pinks, the
catches are very, different, being 43.5 percent cohos, 35.9 percent pinks, 13.9 percent
chums, 6 percent kings, and only 0.8 percent sockeyes.

The changes in the catch by decades in each of the 5 districts are apparent.
The catches of pinks, for example, after being subjected to exploitation in the second
decade, 1905-14, fell off tremendously in the third and fourth decades in the two
northern areas. In district 5, however, they have continued to rise.
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THE PURSE-SEINE FISHERY

By GEORGE B. KELEZ

The importance of the purse seines has varied considerably during the history
of the salmon fisheries. Shortly after their introduction they surpassed the drag
seine, their forerunner, and were in turn superseded by the traps. They again be
came an important factor when motor-driven vessels were employed. Since the
use of traps has recently been prohibited in Puget Sound waters they are the only
important gear operating in that district, and a knowledge of their effectiveness,
the species taken, and the seasonal nature of operations in various areas, is of extreme
importance to the administration of the fishery.

DRAG SEINES

One of the earliest forms of fishing gear to be used on Puget Sound was the drag
seine. This was a long shallow net provided with cork floats on the upper edge and
lead weights on the bottom, and was pulled by lines attached to each end.

In use the net was loaded into a skiff and one of the hauling lines passed to a
man on shore. The skiff was pulled directly away from the beach until all the line
was payed out, then turned parallel to shore and the net run out, after which the
skiff returned to the beach with the second line. The lines were rapidly hauled in
until the wings of the net were ashore and the fish concentrated in the center or
"bunt" of the net, whereupon the remaining web was quickly hauled onto the beach,
landing the catch. Since a beach free of large rocks or other obstructions was nec
essary for landing the catch, the drag seiners worked in unobstructed places where
the fish were concentrated by favorable currents, or where their migration routes
led them close inshore. The mouths of streams where the mature fish schooled
before ascending to spawn were favorite locations prior to the passage of legislation
protecting these areas.

The number of drag seine-licenses from 1897-1934 is shown in table 10. The
greatest number of licenses was issued during the period from 1908-14, and that
number steadily decreased thereafter.

Drag seines were commonly used in early years along the east shore of Van
couver Island and in Puget Sound near the cities of Seattle, Tacoma, and Olympia.
They later appeared on the sands at the ~outh of the Skagit River, the Nooksack
River, aud Lummi Slough, as well as at Pomt Roberts. They were also used exten
sively in the wets and passages of the west shore of Puget Sound and in Hood
Canal.

In early years the catch of this gear consisted chiefly of coho and pink salmon.
Later, chum salmon became of considerable importance, and in some years large
numbers of king salmon were caught. Subsequent to 1924 the total catch of the
drag seines has been only a few thousand fish p~r year, .consisting chiefly of pink
salmon. Sockeye, which were caught only occasIOnally m former years, are now
second in importance. These changes in the proportion of various species in the
catch have been due in part to the competition of other forms of gear, but have re-
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suIted chiefly from the closure, by legislation, of many districts which were frequented
by the drag seines. 'This gear is still used in the region, but it is now of very little
importance.

TABLE lO.-Puget Sound drag seine licenses, 1897-1934

Year Number Year Number Year Number

1897 •_. • •
1898 • • • __ .. __
18W__•.• _. • . _'. _.
1900 • •• "'_"
1901. . • _.
1902__ • • _
1903._. •••. _...
1904. . __ • . .
1905. •• . __ .•....
1906._. . _. __ . " _'
1907. . .. •. __ . __ .
1908. ._. •
1909.. • _. _. _. ... __ • _
IGIO _'_" _. • _

59 1911. . .
59 1912 .._.• __ • _•.

125 1913.. . __ ._ .• _.. ._
114 1914._._. __ • • •• .
74 1915. __ • .. __ .. __ ... • _
74 1916. •• . • __ .

171 1917.... . __ . . _.
95 1918_. • • _ _. .
6~ 1919._.. ._._._ _..

123' 1920. . • __
176 1921. • _
283 1922.__ •__ •••__ • •• __ •• __
242
247

307 la23. •• _. . .
243 1924. •
238 1925 • _
354 1926._.__ • __ • ••• _. _
187 1927.. ._
189 1928 ._._. ••••••• ••• _
218 1929..• •• • _. __
185 1930. ... • _
187 1931. . ' •• _
144 1932. • .
116 1933. . • _
108 1934__• • • _

111
109
144
130
135
120
123
123
104
84

109
90

DEVELOPMENT OF THE PURSE SEINE

EARLY SEINES

The purse seine is a net not unlike the drag seine in shape, but much longer and
deeper. Its chief characteristic is the purse line, a stout rope or cable, rove through
metal rings attached to its lower edge. This net is used in deep water. When a
school of fish have been observed the net is set around them, the two ends are brought
together, and the purse line hauled in. This closes the bottom of the net, trapping
the fish within it. Although the purse seine is inseparably associated at the present
time with the highly specialized vessel from which it is fished, the seine itself has
undergone but little change, except in size, whereas the vessel is the product of long
years of development and experience.

The date this gear was originally introduced on Puget Sound is a matter of con
jecture. Bittell (1882) reported it to be an important form of gear in 1882. He
stated that the fishery was prosecuted almost entirely by Indians and that the nets
were from 50-80 fathoms in length, and 4-8 fathoms in depth. These seines were
set from large canoes from which they were also pursed when the set was complete.
Other canoes cruised around the net, the crews beating the water with their paddles
to keep the fish schooled. Coho, pink, chum, and king are listed as the species
caught, and from two to five thousand fish might be taken at a single haul. Hittell
offers no information as to the date of introduction or as to the number of years that
these nets had been used.

SCOW SEINES

This type of fishing must have undergone a considerable development in a brief
space of time. Collins (1892) reports purse seines to be "the most effective form of
apparatus yet used in the salmon fishery," and states that they were introduced in
1886. They are described as being approximately 200 fathoms long and 25 fathoms
deep. They were set from a four-oared skiff, the after 8-foot portion of which was
decked to form a platform for stowing the seine. A scow 20 feet long and 8 feet
wide, equipped with a hand winch, was used for pursing the net and carrying the
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catch. One end of the net was attached to the scow and the bulk of the seine was
carried by the skiff, from which it was set around the school of fish. The free end
was brought back to the scow :where the two ends of the purse line were then hauled
in by the means of the winch. A "plunger," consisting of a stout pole with a wooden
box shaped like a truncated pyramid and attached to the lower end, was thrust re
peatedly into the water at the opening between the purse lines to keep the fish from
escaping there. This was necessary, since pursing the net was a very slow proce
dure. As high as 6,690 fish were taken in a single haul. At this time the principal
fisheries on the Sound were at Seattle, which then had three canneries, at Tacoma,
and at Port Townsend (see figs. 2 and 3).

Rathbun (1899) describes the purse seines in use about 1895 as essentially similar
to those of 1888. He also dates their introduction to these waters as 1886, doubtless
based on Collins' report, and gives their size as ranging from 150-250 fathoms in
length, from 14-25 fathoms in depth, and being of 2X-3-inch mesh.

Rathbun states that in 1893 and 1894 several seines fished regularly at Point
Roberts, some were employed at Port Angeles, and some in the San Juan Islands.
The principal purse-seine fishery remained at Seattle, however, where the catches
were sold to the fresh-fish markets as well as to the canneries. Eleven seines fished
out of Seattle in 1895, and at least 20 in 1896. Individual hauls of from 1,500 to
2,500 fish were not uncommon, and one Seattle cannery received from 6 seines an
average of 12,000 cohos a day during the height of the 1895 run. Although traps had
become the chief source of salmon in other districts by 1895, the seines still supplied
the greater part of all fish used in the Seattle alea.

Purse-seine fisbing in the San Juan Islands received considerable impetus from
the location of a cannery at Friday HarbOl in 1894, and three at Ana.cortes in 1896.
Large sbore camps, established at points close to the best fishing grounds, provided
living quarters for the crews. The seine scows and skiffs were towed to these camps
at the beginning of the run and remained there during the season. The individual
seine outfits also had to be towed to various parts of the fishing grounds, for their own
movements were limited to the distance that the boat-pullers could row the heavy
skiff and attendant scow, and at the olose of the day's fishing the whole apparatus
had to be returned to the camp ground. Beoause of these limitations, fishing by purse
seines was confined to a radius of a few miles from the base camps.

The first purse seines had been employed during the fall season in the southern
districts of the Sound where the bulk of the catches consisted of coho salmon.
Although large quantities of chum and pink salmon were avoiIa.ble, the lack of a ready
market curtailed the fishing for tbese species. A considerable increase in the number
of canneries after 1895 furnished a better market for species other than coho, and the
fishing season of the seines was considerably lengthened. The license records of the
Washington State Department of Fi!>heries show that, during 1897, 22 licenses were
issued during the month of June, 11 during .July, 1 in August, and 13 in September.
In 1898 approximatply 31 licenses were issued up to and including .July 6, and none
thereafter until September 10. Nine licenses were issued after the latter date. It
will be noted that the larger number of licenses were issued during the early sununerl

that few or none were issued during Po, slack period of several weeks, and that an addi,.
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tional number were issued in the later summer or fall. For convenience, the first
group of licenses will hereafter be designated as "summer licenses," and the second
group as "fall licenses" (see table 11). Although somewhat obscured by a general
increase, the odd-numbered years show a larger number of licenses than do the even
numbered yeaIS. This is largely due to the greater availability in those years of the
pink salmon, which by this time could be marketed in sufficient quantity to encourage
their pursuit by the seine fleet.

TABLE ll.-Puget Sound purse-seine licenses, 1897-1915

Year Summer Fall Total Year Total

---------.-----------11------------1---
1897•••••••••••••••••••••••••• ••••••••••
1898••_•••••••••••_•• __• • ••••••••_•• _
1899•• _"'" _•••••••• __ • _. ._._ ••••••••
1900••••• ,_._.,._ •••• •••••••••""'"
1901..•••••• •••••• _•••_.,_ • ••••••• _
1902••••••••••••••••••••• , ••• _•••••••••••••
1903 ._••• _. _ __ • _•• __ _._. __
1904•••••••••••••••••••••••••••••••••••••••

~::t:::::::::::::::::::::::::::::::::::::I

34
31
58
41
45
59
79
.53
73
73

13
9

14
16
22
1~

8
19
18
5

47 1907•••• __ .
40 1908 _._._ •••••••••••••
72 1999•• _. __• •••••_. •• __ ..
57 1910 _.m 1911 • "_,_,,, ••••• __ ._. ••__ • _•• __
78 1912••••••••••••••••• _••••••••••••••••• _.,_
87 1913 ••••"""" _._. _._ •• • ••
7211914 ••• __ ._ ••
?~ 1915_ _••• _••• _. _•••

64
69
9.~

120
133
169
252
288
308

DEVELOPMENT OF THE MODERN PURSE-SEINE VESSEL

INTRODUCTION OF POWER

Perhaps the most important single factor which influenced the development of
the purse-seine fishery was the introduction of the internal-combustion engine for
fishing vessels. The Pacific Fisherman Yearbook for 1919 states that the first gaso
line-powered bout on Puget Sound, exclusively engaged in the fishing industry, was a
32-foot fish carrier, the Silverside, built in Tacoma about 1898 for T. E. Eggers, a
pioneer operator of that city. In a few years the success of power in other fishing
vessels encouraged the purse seiners to take advantage of this new development.

The complete change of the purse-seine fleet from oars to power was accomplished
n a very few years. The Pacific FishermaD Anaual Review for 1910 states:

Skansie Brothers of Gig Harbor, pioneers in the use of gas engines, have ordered two new boatR.
They started six years ago (1904) with one boat powered with a 7 hp. "Frisco Standard". They
have since bought 15 more.

The same publication, in the issue of 1907, includes in the caption of a. picture of
a power seiner the sta.tement:

Gasoline power is now universally used in seine boats.

From these statements we may conclude that the change to power in the Reine fleet
was completed in but little more than 3 years.

This change to power necessitated a revision of purse-seine fishing methods.
The scow was replaced with a small open power boat and, although the Rkiff was
retained, its function was reversed. The seine was now carried in the after part of
the power boat. In setting, one end wa.s made fast to the skiff while the seine boat
circled the school of fish and payed out the net. The end of the net which had been
made fast to the skiff was now brought aboard the seine boat and the purse line
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hauled in by means of a winch. The time necessary to reach and surround a school
of fish was thus greatly decreased, with a corresponding increase in the efficiency of
the seine.

It has already been noted that purse seines became the most important type of
gear in use on Puget Sound shortly after their introduction, and that by about 1895
the successful development of the salmon traps had relegated them to a position of
much less importance. The adoption of power by the purse-seine fleet, which was
consummated by 1907, now altered this position of minor influence in the fishery to
one of considerable consequence, for what had been a relatively fixed type of gear
became an extremely mobile one when the seine scows were superseded by power
boats. This newly acquired mobility, allowing rapid shifting of operations during
the season to any district in which salmon were abundant, has remained the outstand
ing characteristic of the purse-seine fishery.

IMPROVEMENTS IN VESSEL DESIGN

The introduction of power was followed by a gradual but positive change in the
type of vessels used. As the fishermen moved farther afield, the unsuitability of the
open boat under adverse weather conditions soon became apparent, and seaworthi
ness became the major consideration when the seiners began fishing far out in the
Strait of Juan de Fuca. The first improvement in design, a compromise hull partially
decked forward, appeared shortly after power was introduced. Later vessels were
built with a full deck, and, at the same time, their depth was increased considerably,
providing greater carrying capacity and increasing their seaworthiness. By 1912
most vessels were full-decked. This roving type of fishery was greatly impeded by
the necessity of the crew sleeping ashore, and crew's quarters were soon placed on
board. At first a long superstructure was built, but the quarters were later arranged
in a forecastle under a slightly raised forward deck. The wheel house and galley
were brought forward partially over the raised deck, which afforded more deck space
and increased the seaworthiness of the vessel.

The speed and maneuverability of the vessels was increased considerably as
engine efficiency improved. These developments, together with the use of larger
seines brought about the introduction of the "turntable" upon which the seine was
stowed. This was a free-turning platform mounted above the gunwales of the vessel
at the stern, and still retaining the roller at the after edge, which had been used for
many years. The seine could be payed out freely and rapidly from this turntable
and also stowed thereon with far greater ease than before. At about the same time
engine power was further utilized to .operate the pursing w~ch. ~his redu~ed t~e
labor and increased the speed of pursmg the nets, thus effectmg an mcrease m theIr
efficiency.

Figure 13, which was taken before 1913, shows that the outside wheel had been
adopted by that date. The fishing captain was thus enabled to steer the vessel while
standing on the forward deck where he was better able to observe the fish and set the
net. Some 10 years later this outer wheel was moved to the top of the wheel house,
allowing still greater range of observation (see fig. 14).. At about the same time a
power drive was applied to the turntable roller, allowmg the net to be gotten on
board for stowing far more rapidly and easily than before.
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Although the first Diesel-powered vessel on Puget Sound, the cannery tender
Warrior, which was built in 1914 at Seattle by Nilson and Kelez (Pacific Fisherman
Yearbook for 1919), was successful in operation and very economical, the original
cost of these engines was too great to encourage their ready acceptance. However,
during the years of expansion of the fleet following 1925, the many advantages of
Diesel engines encouraged their installation in a majority of the new vessels. In
recent years there have been no further radical changes in type or design of purse-seine
vessels.

INCREASE IN VESSEL SIZE

Improvements in vessel design were accompanied by a parallel increase in vessel
size. It is impossible to determine the exact size of all vessels in the fleets of early
years, since most of them were of less than 5 net tons and were not required to be
officially registered. We may obtain some indication of the increase in vessel size,
however, from records of the vessels large enough to be registered. The average
size of vessels of this class, built in 1906, was only 6 net tons. That of 1907 was
7.5 net tons, that of 1908 was 8.92 net tons, that of 1909 was 9.43 net tons, and that
of 1910 was 9.97 net tons.

This tendency to build larger vessels received great impetus with the beginning
of the high-seas fishery at Cape Flattery and on Swiftsure Bank, where there were
frequent storms, few harbors, and no protection. Practically no seiners had fished
there prior to 1911, but the development of this fishery was very rapid. Several
vessels were laid down during 1911 of mOre than 10 net tons, and in 1912 nearly 50
vessels of 15-25 net tons were constructed. The size of vessels has continued to
increase since that time.

EVALUATION OF FISHING INTENSITY
SEASONAL FLUCTUATIONS IN FLEET SIZE

FACTORS AFFECTING SEASONAL INTENSITY

Variations in number of licenses in odd- and even-numbered years, and the
licensing of an additional amount of gear in the fall of the year, have been noted in
the discussion of scow seines. The operation of these factors was intensified by the
conversion of the purse-seine fleet to power vessels and by the increase in vessel size
which followed.

The larger seine vessels were now able to run from their home ports on Puget
Sounll to southeastern Alaska with little difficulty, and some even voyaged as far as
Bristol Bay. The termination of the fishing season in Alaska usually occurred early
enough to allow them to return to Puget Sound and fish during the coho and chum
runs in the fall.

Since about 1925 the development of Alaskan herring-reduction plants attracted
a fleet of large, able seine boats which fished from June to August or September, and
many of which then returned to the Sound to further swell the fall fleet. Other lurge
seiners, which fished in the California sardine fleets during the winter months, often
fished in this region later in the year. During seasons when heavy runs of salmon
were anticipated, certain vessels from the halibut fleet, which were constructed with
a io,v stern suitable for seining, also engaged in the purse-seine fishery.
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In even-numbered years, when the pink salmon did not appear, the departure
of the larger vessels to other fisheries was especially common, and when the decreas
ing abundance of sockeye rendered summer fishing even less profitable many smaller
vessels followed suit.

Otb.er factors have further intensified the annual change in the number of vessels.
Prior to 1921, when regulations in waters of the State of Washington were undertaken
by the State Fisheries Board, a considerable fishery for immature coho salmon was
carried on in lower Puget Sound, especially off the southern end of Whidbey Island,
in Possession Sound, and in Port Susan (see fig. 3). This fishery was pursued by a
number of very small boats which fished during April and May of each year. When the
regular seining season began, in June or July, most of these small boats transferred
their licenses to larger vessels and engaged in gill netting during the remainder of the
season. Closure to early fishing of a large part of these waters discouraged seining
by the smaller boats.

These various factors have caused considerable fluctuations in the size of the
Puget Sound seine fleets, but have not obscured the striking difference in the number
of seiners operating in the summer fleets of alternate years, or the distinct difference
between the total fleets of odd and even years.

SIZE OF SUMMER AND FALL FLEETS ON PUGET SOUND

During the period from 1909-15, the number of seine licenses issued increased
from 95 to 308 (see table 11). However, the dates on which fishing licenses were
issued are available for only a few of those years, and the number of vessels fishing
during different parts of the seasons cannot be determined for this early period.

Beginning with 1916, the vessels fishing on Puget Sound in each year have been
classified as summer or fall seiners; all those obtaining early licenses were tabulated,
as the summer fleet, and all vessels fishing after September 6 as the fall fleet. In most
years there was a period of from one to four weeks preceding this date during which
no licenses were obtained. A more detailed discussion of the time of change from
summer to fall fishing will be presented later under a discussion of the fishing seasons
of the fleets. The number of vessels in the summer fleets of each year from 1916-34
are presented as column totals 1n the bottom line of table 12; those of the fall fleet
of each year are similarly presented in table 13.

TABLE 12.-Summer purse-seine fleets on Puget Sound, 1916-34

Registered net tonnage I 1016101710181919111201921192219231924 1021 1926 1927 1928 1929 1030 1031 19321933 1034

---------1-------------------

I Vessels or 6 net tons and larger rrom official registers; boats below 5 net tons Crom State license applications.
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TABLE 13.-Fall pur8e-8eine fleet. on Puget Sound, 1918-54

Registered net tonnage I 1916 1917 1918 1919 1920 1921 1922 11123 1924 1925 1926 1927 1928 1929 1930 1931 1932 193311934

- - - - - - - - - - - - - - - - - - -
Below 5•••••••••••••••••••••••••••••••••• 6 31 24 23 26 3 1 1 1 3 ."4" 1 2 4 4 1 1 4 1
6-9••••••••••••••••••••••••••••••••••••••• 36 40 11 15 7 7 3 4 3 6 3 3 6 5 8 4 5 5
10-14••••••••••••••••••••••••••••••••••••• 90 106 45 54 23 46 27 26 20 29 20 26 22 26 18 22 18 25 22
111-19••••••••••••_.••••••••••••••••••••.•• 88 125 58 63 43 69 36 35 26 47 36 44 44 49 47 66 45 56 57
20-24••••••••••••••••••••••••••••••••••••• 51 83 60 58 34 63 27 28 16 27 19 27 25 39 38 45 42 44 4.~

211-29•••••••••••••••••.••••••••••••••••••• 4 26 19 19 33 49 22 23 16 29 28 33 34 41 oW 48 42 47 43
30-34••••••••••••••••••••••••••••••••••••• 1 23 15 20 13 22 12 14 9 14 20 32 31 27 30 40 34 34 36
311-39.•••••••••••••••••••••••••••••••••••• ---- I I 3 I I 2 2 2 2 2 8 6 10 8 20 15 17 15
40-44•••••••••••••••••••••••••••••••••••. _ ---- ---- ---- .--- ._-- ---- .-.... ---- ---- I 1 ·T 3 2 5 4 8 4
411-49.•••••••••••••••••••••••••••••••••••• -.. _- ---- -- ..- I 1 4 3 I 2 -_ .....

- - - - - - - - - - - - - - - - - - -
Total •••••••••••••••••••••••••••••• 276 435 223 255 180 250 130 133 93 158 130 175 168 211 196 248 206 242 226

I VllBSe1s at 5 net tons and larger tram official registers; boats below 5 net tons tram State Ucense appUcations.

The data given in tables 12 and 13 are presented in graphical form in the top
section of figure 15. The dotted line represents the size of the unallocated fleets
from 1909-15. The size of the summer fleets from 1916-34 is represented by the solid
line, and that of the fall fleets of the same years by the broken line.

A general consideration of the number of licenses indicates a continuous increase
in numbers from 1909-15, an extremely high point in 1917, very small numbers during
the years of post-war depression, and a considerable increase thereafter. The year
1917 stands apart as the peak in number of vessels during the entire history of purse
seining in this region; 425 vessels fished during the summer season and 435 during the
fall. Pink salmon were abundant, the appearance of a big run of sockeye was antici
pated, and a war-created demand for food had caused the price of raw fish to increase
enormously. As a result, 122 new vessels were built that year, and almost every vessel
on the Sound large enough to carry a net, including tow boats and pleasure craft,
was engaged in purse seining. Although the regular seiners enjoyed a successful
season, the sockeye run did not reach expectations, nor was the fall fishing especially
profitable. Newcomers to the fleet found that purse seining was a most arduous
vocation and that successful fishing was largely dependent upon the ability and expe·
rience of the vessel captain. These factors, coupled with the fact that 1918 was an
off year for the summer fishery, caused the fleet of that year to shrink to more normal
proportions, even in the face of a continued demand for fish. Except for the alternate
rise and fall in odd-numbered years, the fleets remained approximately constant in
number from 1918 to 1921. The abundance of most species of salmon had diminished
considerably and this, together with the financial depression of 1921, resulted in a
marked decrease in the number of vessels fishing in 1922.

Only three more vessels fished in the fall fleet of 1923 than in that of the previous
year. This was the first year since the period of early development that the odd year
showed so small a rise in number. The year 1924, when only 51 vessels fished during
the summer seas()n and 93 in the fall, was the first since 1909 in which less than a
hundred vessels were licensed on the sound. However, beginning in 1925, the fleets
again began to increase steadily in number. Although expansion ceased during the
depression years following 1929, there followed no such decline as appeared in the
period from 1922-24. The fleets of the 1930's, were of approximately the same size
as were those immediately following UH7.
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SIZE OF CAPE SEINE FLEET

"" If14 If" "ZI) ".a ". ,... ".
FIGURE IS.-Changes in numbers and e1IIciency of the Puget Sound PUl'SIHIeine fleets.

'I'he elU'lylnerellSllin~ize of the fleets, the decrellBe following the World War, and the
increaBe during recent years may be seen, together with the general ri!lC in elllclency
throughout.
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The purse-seine fishery in the waters off Cape Flattery and in the vicinity of Swift
sure Bank, which has long been called the "cape" fishery in this region, experienced a
development similar to that of Puget Sound. For years the cape fleet has consisted
of the larger vessels of the
Puget Sound fleet, which

I1fNJ

fished there before the
salmon runs began in inside ...
waters, together with a few
large vessels which have m

proceeded to other fisheries ...
when the season was over.

During the years im- IOD

mediately following its de
velopment, tremendous
catches encouraged many
seiners to engage in this
fishery. Mostof the catch, u

however, consisted of im
mature fish which spoiled ..
quickly, and the refusal of .~

the canneries to accept
them reduced the size of
the cape fleet. This situ-

A

ation was met temporarily
by butchering the fish at 500

Neah Bay, and by icing the
catches. Somewhat later ...
the canners employed a 3(l()

fleet offast tendersor "buy
ing-boats", to which the ...
seiners transferred their
catches, and which then 100

returned immediately to D

the canneries. This not
onlyenabled the seine boats
to remain at sea for longer
periodsoftime, but insured
the delivery of the fish ashore soon after they were caught. This development again
encouraged the increase of the fleet.

Since this fishery was conducted in waters outside the jurisdiction of the State of
Washington, the vessels were not licensed and no record is available of the size of the
annual fleets. Gilbert (1913) reported 22 vessels fishing at the cape in 1911, and more
than 100 in 1912. Data furnished by the major part of the fishing companies in the
region, which include the greater part of the landings from the cape, are quite complete
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for the period from 1927-34. These figures indicate that the numbers of vessels
fishing there during these years were 64,88,122,75,163,117,104, and 142, respectively.

CHANCES IN COMPOSITION OF THE FLEET

SIZE DISTRIBUTION
PUGET SOUND
SEINE FLEETS
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The size-compositionof the annual purse-seinefleetswas essential to a determination
offiBhinginten~ity,for vessel size is an important aid in the calculation of vessel efficiency.'

The changes in size that have taken place during the history of the purse-seine
fishery are partially indicated in figure 16, which shows the size distribution of vessels
fishing on Puget Sound during the years 1911,1917, 1925, and 1933. Of the entire fleet

20 fishing during 1911, there
15 were only 6 vessels of 15 or

more net tons. By 1917 ves
sels of this larger size consti
tuted the major portion of
the fleet, although a consid
erable number of smaller
vessels were still fishing.
A number of vessels of 24
or more net tons fished for
the first time that year.

By 1925 vessels of less
than 9 net tons had become
scarce and the remaining
fleet showed almost a bi
modal size distribution,
somewhat obscured by the
presence of several vessels of
22net tons built in 1915, and
several of 24 net tons built
in 1917; there is a mode at
about 16 net tons, and an
other some 12 tons greater.

ol-,,....1:,....I...:s~:....::::-,O,......,,......,....,IS~~20........~-2~5~ .........SO..................~.,~...-.-.....;:::;...+.~46 Three vessels of more than
NET TONNAG~ 35 net tons fished in 1925.

FIGt1BJr 16.-Slze distribution of vessels In the Puget Sound seine fleets at various In- In 1933 the small vessels
tervBla of development. The 1Irst histogrBDl pictures the fleet shortly 8fter the Intro-
duction of power; the sooond that or the exceptional year, 1917; the third the resum- had become even less nu-
ptlon of building 8fter the POSt-Will depres.1Ion; and the fourth that of a recent ye8l'. •merous, and the remamder

of the vessels, although similar in distrihution to the fleet of 1925, show a considera
ble increase in the number of large vessels.

Because we are especially concerned with the fleets of the past 18 years, the year
of building the vessels fishing during that time, and their size, are shown in table 14.
The persistence of old vessels in the fleet is noteworthy, even though most of the
smaller ones of early years have disappeared.

• In order to establish the size or vessels composing the fleets of various years, It was necessary to Identify as many as possible or
tile Individual V_Ill which had eng&jl.d In the pune.selne flshery of the region. By means or the license appliClltfons In the flIes
of the Wuhlngton State Fisheries Department, the Fireman's Fund register of vessels documented on the Pacific coast. end the
omclal Merchant Veaaels Register or the United States Bureau of NaVigation, the Identity of 92' vessels WBs established, and the net
tonnage, horaepower, and the year of bUilding of each WII8 recorded.
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The increase in larger vessels in 1912, which resulted from the development of the
cape fishery, is very apparent. These larger craft had been underpowered and not
particularly successful, and smaller vessels were more popular during the next few
years. The two large vessels, built in 1909 and 1911, were not built as purse seiners
but were converted ill later years.

The second abrupt size increase, beginning in 1916, was terminated by the depres
sion in 1921. Building was resumed in 1924, but construction never reached the pro
portions of earlier years, for the declining abundance of salmon discouraged sustained
building. It. was at this time, however, that Diesel-engined vessels began to appear in
the fleet. The depression following 1929 sharply curtailed the number of vessels under
construction, and a recession in size similar to that in the years following 1921 is
evident.

TABLE 14.-Relation of size and year of building for vessels in the Puget Sound purse·seine fleet from
1915 to 1934 1

Year built
Net ton· I-:-;~;----;---;--;---;--"'-'--'I--:--""'--:---:-----;---;--;----:--'--

nage 1~~5 1110.5 11106 1007 1008 1009 11110 1911 1912 1913 1914 1915 1916 1917 1918 1919 1920 1921

•.•.•••••••.••••.j"

""2' :::::: 7
2 ••••.• 3
735

13 1 ..•.•• .••.•• 1 1 1 • Ig • 2 •••••• 1 ••••••.••••

13 1
4
4 1

....2·
""2' ··i· i· :::::

2 •••••••••••
1 .•••....•••

""1" 1 4 •••••••••••
1 1 .•••...••••
1 ••.... 3 1

1 7 •••••
8 10 •••••
2 11 •••••

"'"2" ~ ~ :::::
1 2 2 •••••
1 1 .•••.•.••••

it:::::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ::::i: ::::~: ::::~: :::::: :::::
gg:::::::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ""i' :::::
40.••••••••••.•.••.••• , •••••••••••••••••••••• , •..••••.••••••.••••...•••.•••••.•••••••••••••.••••.••••••••••••••••••••••
• L , .•.•.•.•••••••••.•.•••••.•••.•.•••••••••••.•••.•.••••••.••••..•••••..•.•..••••.•••••..••••••••••
• 2..•••••••••••••••••••••••••••••••••••••••• , .•••••.•••••••.•••.••••••, , •••••• """ ••••••••••..•••••••••••
43 ............. """ .
46 , ••••••••••••••••••••••••.•••••.•••••••••••••.••••••••••••••••.•••.. """ """ •••••••••••••••••
46•••••••••..••• , .••••, ""',
47 """ """ ••••••••••••.••••
48.••••.•••..•.• , ••.••, ••••••.•••.•••••••, .,••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••
40. .•••••••. • -- . •. . .•. ,. •.•••• •• •••• •.•.•• •.•.•. :.:.::=:.:.::=.::.:.:::.::.:.:::.::.:.:::.::.:.:::.::.:.:::==== .::.:.::: .::.:.::: :.::;:,:

Total --6 --0--6 --7W W 29 26 61 70 60 88 15 122 19 31 41 4.._------------------------------1-
T~tale ton· 41 67 38 66 88 189 270 262 1,012 884 871 1,607 258 2, 666 85lI 'TOt I, m fS1

IIg ••••• ------__------------------------
Avers!t6.... 8.20 7.44 7.60 8.00 8.80 9.115 9.31 10.48 16.69 12.1\3 14.62 17.13 17.20 21.!W 18.811 22.65 27.88 18. 7.

I ,All vessels powered with KBSoline engines prior to 1925, gll80lIne and Diesel ("oU") powered vessel8llsted separately thereafter.
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TABLJIl l4.-Relation of size and year of building for lIessels in the Puget Sound purse-seine fleet from
1915 to 1934-Continued .

Year built

1924 1--.,...---1----,--1.--,--1---1--,--·1--,.--1--.--1-----1---,,----

Net ton·
nap;e 1926 1926 1927 1928 1929 1930 1931 1932 1933 19M

----1-----------------------------------
1.••••••••••.••••••••••.••••.•••••••••••..•••••••••••••••••.••••.•••••.•••••••.•.•.•••••...•....••••••••••••••••••••.•
2•.••••.•.••••••.••••••••••••.••.••.••.•.•••••.•••••.•••••••••••.••••••.•.•......•.•.•••••••••••••••.•••••••••••..•.••
3.........•..............................................................................................•....•.....••
4.......... .••••. •.•••. •.•.•• .•..•• 1 •••.•..•..•.••.•••.•......••......•.....•....••.•.•••...•..•.•••......•
6.•••.••••.•••••..•••••.•.•••..•.•••.••••.••••.••.••.•••••.••••..•••••.•.•.••.•••••.••••.•.•••.••••••••••.•.••••••••••
6..•••.•••••••••.•.•.•••••••••••.•.•.•.•.••••••••••••..•..•..••••..••••••••••••.•.•..•••••••••.•••••••••••••••••.•••••
7•.••••••• _ •••••••••••.•.•.•.••••••••••••.••.••.••••••••••.••.••.••.••..•••••••••.••••••••••••••••••••••.•••••••••••••
8.•••••••••..•.••..••....•.••.•••••..•••...•.••..••••••••..•••.•..••.•.••••.••. , •...•.• , ••••••••••••..•••••••••••••_••
9.•••.•.••.•...•••.•••. """ .••••••••••• """ ..•••• ••••.. •••••. .•.••. 1 •••... .••.•• •••.•• •••••• 1 •••••...•••

10.......... ..•••. •••••• .•••.. ..•••. •••••. .••••• .•.••. 1 ..•••...............•.•..•.•••.•.•••.•••.•••••..••.••
11.......... .. ..•... ....•. 1 ..•...... '" .. .•.. 1 .......................................•.............
12..•••••••••••••..•••••••••••••••••.••••••••••.•••••••••••••••••••••••.•••••••.•••.••••.....•....••••••••...••••••••••
13.......... •.•.•• •.•.•. ..•.•• .••••. .••••• ....•• ...••• •••.•. ..•••• ..•••• ...•.• •••••. 1 •••••..•....•••.•..••••..•.••
14.......... 1 .
16••••••• '" • •••.• 1..•••. .. •.•• .•• •• •••• ..•.•. ..•.•• •••••• .. •••. ..•••• .. ..•• 1....•. 1 ..•....••.•.•••••
16.......... •.•.•• •...•. .••••• •••.•. .••••. ..•.•• .••••• •••.•. ..•••• .••••• .••••• ..•.•. •••••• ..•••. .••... .••••. 1 •••••
17.••••••••.•••••.•.•••••.•••...•.••....•••••••••••••..••••••••••••.•••...•.••••.••..••.••..•.•••.•.....•••..••••••••.•
18.......... 1 •••••. .••••. ....•• ...••• .••••. •••••• .••••• •.•••. 1 .••••• 1 •••••• •.•••• .••••• •••••• •••.•• 1
19.......... 1 ..•... .••••. ....•. 2 1 ..•.•...•.....•.•.........•••.•.••....••....•••...•••......•.••..
20.......... •••••• 1 """ ....•....., .....•..••.•..•..•...•••...•..•..•.•...••...••.••..••....•.•.•.•.•.....•..••.•
21.••••••.•...•.••..•... """ .••••. •.•••• 2 1 •.••.. 1 •••• , ...••••......•••••...•••••••...••••••••..•.•••••
22••••.•.•.•..••••..•••• """ •.•....••••. """ •••••• •.•.•• 1 2 ....•• ..•••. ..••.. ..•.•• •••••• ..•••• •••••• 1
23...••.•...••..•.•••••• """ ••.••. ....•• ...••. ....•. •.•••• 1 •••• ,. 1 •••••....•••....••.•••••.••••••••••••••••
24.......... •••••. •••••. 1 .•..••..•...•.•.•...•.......,. ..•.•. 1 1 ...•.........••...•••...•••••••••••••••••
25.••••••.•••.•..•..••.. """ •••••• •.•••. •.•••• ....•• ••••.. •.•.•. ..•.•• ....•. ....•. •••••. 1 .•...•.••••...•••••••••
26..•.•.•.•....•,. 1 """ •...•• ..•••• .••••• .•...• .••••• ••..•. 1 ..•••• ••.••• ....•• 3 ••••••..•.••••••..•••••
27.......... ••••.. •••••• 1 ....•. ..•.•. ..•.•• 2 ..•.•. 1 1 •.••••..••••....•..••••••••••.•.•••••••••...•••
28.......... 1 1 1 •••••• 1 •.••••••••.••••••.••••••..••••••••••.•••••..•••••••••••••••••••••••••••.•••••
29.......... •••.•. 1 .••••• 1 3 ..•••• 1 ••••.• 1 •••.•••••••••.•.••••••••.•••••••••••••• , ••••••••.••••
30•••••••••..•••.••••.•• """ 1 .••..• 1 2 ••••••••••••.••• , .••••••••••••••••••••••••••••••••••••••••••••••_
31.......... ..•... ..•••. 3 1 2 1 ....•.....•......................•.......•........•..
32.......... •••••• 1 ..•..• •••..• 1 2 1 ...••...•••••.••••.•.••.•.•••••••••••••••.•..••.••••••••••..••.••
33.......... ..•... 1 3 1 ,... 1 ........•.......•...•.•...........••.•.......•.
M.......... ..•... ..•... ..•.•• 3 2 3 1 ....•. ..•.•• 1 1 ..••....................••.•.
36.......... •.•.•• •••••. •••••• •••••• •.•.•. •••••• 2 2 •••••• ..•••• •••••• 1 •••••••••••••••.•.•••••••••••••••••
3R.......... ..•... ..•.•. ...••• 1 ..•.•• 6 1 ....•• ..•... ..•... 1 ..................•.••.
37.••••••.•. """ .•,... .•••.. •.•.•• •.•.•. ••••.• 2 •••••• •••••• 2 ••••••••••••••••••.••••••••••.•••••••••••••••••
38.......... .•.••• •••.•• ••••.. .••••• ..•••• •.•..• 1 •.•••• ..•.•• 3 .••••••••••••.•••••••••••••••••••••••••••••••••
39.......... •••••• •.•.•. •••.•. •••••• •.•.•• •••••• •••••• .••••• •••••. 2 •••••••••••••••••••••••••••••••••••••••••••••••
40••••••.•••..•••.••••••••••....•.•.•••••• """ 1 1 ...••. 1 ..•.••..•••••.••.••••••.•••••••.•••••••••••••••
41.••••.•.•.•.•.•••••••••.•.•.•••.•• _••....••.•.••••••••..•••.•••...• _.. .••.•• 1 ••••••.•••••.•..•••••••• ".'" •••••
42.......... •••.•. .•••.• 1 ..••,. •••••• .••..• •••••• •••.•• .••••• 2 •.•.•. 2 .•••••••••••••••••••••, •••••••.••,.
43..••.••.•..••.••..•••••.•.•...•.••••••••..•.•.••••••••••••....••.••.•••.•.•••••, .•..••••••••••••••..•.••••••.••...•••
44..•.•.•.•.•0.... •..... 1 ..•.•..•.••...•••...•••...••••..•••..•.•....•••
45..••.•••.••••• ,. .••••• •.•••• •••••• .••••• •.•••• •••.•• •••••. ..•.•• •••.•• •.•••• 3 •••••••••••••••••••.••••••.•..•••••
46.••••••••.••••••••••••••••••••••••.••••••••••• """ .•••••••••••.• , .•.••••••••••••••••••.••••••••••••••••••••••••••••
47.......... ..•.•. •••.•• •••••• .•..•. •.•••• 1 1 ..•.•••••.•••••.••..•••...•.••..•••••••••.•••••••••••••••••
48•••••••••• 0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

49•.•.••••••...•.. ""'. ..•.•. ..•.•. ..•••• ....•• 1 ..•.••.•.•••....•..•••••.•••••....••....••.••••..••.•••••.•------------------------------------
TotaL. 3 6 5 3 16 12 30 7 9 18 3 9 3 2

Total ton·
nage.. •.• 66 150 154 70 477 276 854 256 188 M4 65 347 62 139 16

Average•••• 21. 67 25. 00 30.80 23.33 31. 80 23. ~6. :. 47 36. 57 20.89 31. 33 18. 33 38. 66 20.67 27.80 15.00 9.00 16.00 20.00
27.64 30. 39 27.86 33. 50 26. 13 18.67

RELATION OF VESSEL SIZE TO EFFICIENCY

Any comparison of the number of vessels fishing in recent years to the number
in any early year is of little significance unless consideration is given to the effi
ciency of the individual vessels of these respective periods. Many reasons may be
offered for variation in vessel efficiency, but the greater number of these may be either
directly or indirectly ascribed to the size of the vessel itself.

With the exception of two brief periods -of unfavorable economic conditions, the
size of the new vessels added to the fleet each year has been gradually increasing. The
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newer vessels have been fitted out with better engines and equipment, and in
recent years Diesel engines have been used almost exclusively by the larger vessels.
These engines, allowing a far greater range of operation and greater economy than
had been possible with gasoline engines, contributed much to the efficiency of the
larger vessels.

The average horsepower of engines has also gradually increased. For example,
the average power of vessels in the 10-14 net-ton class has increased from 22.4 hp.
in 1915 to 30.9 hp. in 1934. Larger vessels show a lesser increase in the case of gasoline
engines, but the many Diesel engines are of much greater power. The maximum
power of the largest vessels prior to 1918 was 55 hp., whereas vessels above 45 net tons
now average 132.5 hp. The present averages for the 7 size-classes of vessels between
10 and 40 net tons are 36.5, 46.0, 56.6, 68.1, 88.1, 97.0, and 109.8 hp., respectively.
The relatively greater power of the larger vessels undoubtedly adds to their efficiency.

An important difference in earlier years existed in the size of the seine carried. In
general, the larger seines were more efficient than the smaller ones and, since the size
of the seine was necessarily limited by the space available for handling and stowing,
it was generally proportional to the size of the vessel.

Throughout the years the human factor, although difficult of measurement, has
always been of great importance. The most successful fishermen have constantly
built larger and better vessels, while the older, smaller craft have usually been manned
by less active men or by newcomers to the fishery. For these reasons the present
analysis of vessel efficiency has been confined to a study of the relation of vessel size
to size of catch.

In order to facilitate vessel-catch comparisons, the fleets of all years from 1916
to 1934 have been divided into size classes of 5 net tons each. The annual numbers
of vessels in each class, for the summer and fall fleets, are given in tables 12 and 13.

Theoretically, any difference in efficiency between vessels of varying size should
be reflected in a proportional difference in the average size of their catches. In order
to determine such differences and to measure their degree, the average catches, over
a considerable period of time, of vessels of different size classes were compared. Catch
data used were from the years 1916-19, 1922-25, and 1928-34, in order to include
the various building periods of the vessels and the fluctuations in fleet size. The
size class of vessels from 10 to 14 net tons was selected as the unit of relationship
since this class was well represented throughout the period of years covered.

Direct comparisons of annual average catches could not be used because of the
seasonal fluctuations in abundance of the various species of salmon, with the resultant
influence that the presence of one species might have on the size of the catch of another.
Therefore, data for different species were used for comparison during different parts
of the fishing season. Sockeye catches were used for determining averages for the
summer fishery of even years, pink-salmon catches for that of odd years, and coho
and chum catches for the fall fishery in all years.

Data for individual species were limited to the part of the season when they
were sufficiently abundant to warrant fishing, and when other species were less
numerous than the one sampled. Pink-salmon catches for most years were those
from a period between July 29 and September 15. This period was shifted one week
earlier in 1929 and one week later in 1933 in accordance with the time of appearance
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of the runs. Catches of coho salmon used were those taken during a period between
September 16 and October 27; this period was decreased by one week in both 1929
and 1930. The period used for chum salmon was from October 13 to November 6,
except in years when the season was extended beyond the latter date. The periods
for sockeye salmon were necessarily more varied than those for other species because
of greater fluctuations in the time of run. Catches used were generally from the
period between July 15 and August 15, although these dates were shifted when
necessary, for example, to the period from July 29-September 8, in 1930, when the
run was very late.

For each species the average delivery by vessels of each size class was deter
mined by dividing the total number of fish caught, during the period selected, by
the total number of deliveries made. No class was used in which less than 5 vessels
fished with a minimum of 10 catches. For years in which the 6 size classes between
10 and 39 net tons were represented, the average catches of the individual classes
were determined as percentages of the average catch of all classes. For early years,
when data were available for only the smaller classes, the average catches were
determined as percentages of the average catch of the total class range represented.
In order to make the data for early years comparable with those for later ones, the
percentages of the individual size classes were proportionately reduced so that their
sum was equal to the average sum of the percentages of an equal class range in the
years when all classes were represented. The sums of the percentages in all years
were divided by the number of years to determine the average percentage for each
class, and the ratio of these averages to that of the class from 10 to 14 net tons was
calculated for each species.

These relative-efficiency ratios for each species, and for the average of all species,
are presented in table 15. The sockeye salmon show the smallest and least con
sistent differences between vessel classes. Large catches of this species have fre
quent.ly been made by vessels of all sizes fishing in certain limited area,s on the Salmon
Banks, near Lummi Island and at Point Roberts (fig. 2). Here peculiarities of winds
and tides, or advantages of geographical location in relation to migration channels,
have caused dense schooling for brief periods of time, and disproportional catches
have been made by many vessels.

TABLE I5.-Relative e1ficiency oj Pu(/et Sound purse-seine ve"sela 1

Vessel size In live-ton classes 1

Species
10-14 I1H9 30-34 3~39

40 and
larger

------------,1------------------------
Sockeye I .
Pink'••_••••••••••_••••: ..••, .••••••••••••••
Cobo•.••".,•••.••••••••.•........•••••••••.
Cbum•••••••••••••••••••.••••.••••••••••••••

All species•••••••••••••••••••••••••••••

0.66 1,00 0,99 1. 46 I.M 1.43 I,M 1.59
.92 1.00 1. 27 1. 64 1.8li 2.02 2.33 2.25
.83 1.00 1. 15 1. 69 2.19 2.27 2.37 2.12
.79 1.00 1. 21 1.43 1. 70 1. 78 1. 91 1. 98------------------------
.80 1.00 1.16 1.56 1.82 1.83 2.08 1.119

I Proportion or tbe average annual catcb or each species taken by each size cl88S, calculated on bB8ls or 10-14 cl88S as unity.
, Size In net tons. official register.
1 For even years only.
• For odd years only.
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The ratios of the other species show a consistent increase with vessel size except
in the group of vessels of 40 or more net tons. In this particular class, two species
show increases and two decreases as compared with the next smaller class. The
average ratios of all species were used as the final measure of relative vessel efficiency.
The efficiency of boats of less than 5 net tons was arbitrarily set at 0.5, since sufficient
data were not available from which a ratio for this class might be calculated.

The average vessel efficiencies of the Puget Sound fleets from 1909-34, based
upon these ratios, are shown graphically in the center section of fig. 15. The abrupt
increase in the efficiency of the 1912 fleet is due to the construction of large vessels
in that year. Efficiencies of the summer and fall fleets are quite similar, with the
exception of the period after 1923. The divergence shown here is due to considerable
variations in the number of small boats fishing. The general trend of the average
efficiency is upward, with a slight decline in 1933 and 1934. It is evident that the
fleets of recent years are, boat for boat, about twice as efficient as were those of 1909
and 1910.

The total efficiency figures for the fleets from 1909-34 are presented in table 16.
The same data are shown graphically in the bottom section of fig. 15. The great
increase in efficiency in early years, as well as the considerable rise during recent
years, is obvious. Judging from the actual number of licenses issued, as shown in
the top section of the figure, there were 7 years between 1913 and 1921 in which the
number of vessels fishing was greater than the average number fishing between 1931
and 1934. However, it is apparent from the figures of total vessel efficiency that the
average of the last 4 years has been exceeded only once, in 1917, and approached
closely in only 2 other years, 1915 and 1921. It is thus evident that, with the
exception of the abnormal year 1917, the intensity of the purse-seine fishery on Puget
Sound has been potentially greater during recent years than at any previous time in
the history of the fishery.

TABLE 16.-Relative efficiencies of Puget Sound purse-seine fleets, 1909-34 I

Year
Summer Fall Unallo·

1Ieet 1Ieet cated Year Summer Fall
lIeet 1Ieet

180.54
186. 32
128. 22
217.19
189.31
:l6O. III
250.07
304.62
295.511
384.14
320.93
369.32
344. 80

79.70
172. 84
72. 98

181. 7&
91.04

197.79
154.30
284.69
233.63
384.17
312. 21
351.06
333.83

1922•••.•...•.•••.•••••••.•••.••.•.•.
1923••••••••••.•••••••••••••••••.••••
1924••.......•.........••........••.•
11125•••••••.•••.••••. __ ••••••••••••••
1926....••••••.••..•.•.•••••.•••.••••
11127•.•••.•..••.•.•••.•••..••.••..•••
1928 .
1929•••.•.....•.•.•....••..••.•.•..••
1930•.... """" .•....••.....•..••••
1931. __ .
1932 .
1933 .
1934 .

______--1.-----.11---------1---

1009••••••• __ •••••••••••••••••••·•·••• .••••••••• .••••••••• ~:=

~~~t====: == =====:== == === == === == ==:: == . --ii2~06' '--ii3~86' "'i74~ 22"1012•••••••.•••••.•••.••.••••••••.•.••.• , ••••• , •••••••••••
1913.•••.••..•.•.•.•.. ·•··••··•··•·••· .••••••••• .•.••.•••. ~Jg
1914 .••..•.•..•.••••••• •••••••••·•··•· .--., •••••••••••••• , 343.48

li:~~~:~:~~:~~:~~~-~~~~~~~:~~~~~~~~~::-;fi- ---i~- -------- --
I For years 1009, 1912, 1913, and lila, actual sizes 01 all boats unknown; efficiencies calculated Irom proportionate sizes 01identi1led

boats, which were 84, 70, 42, and 45 percent of tbe respective fleets 01 tbose years.

71941-38--4
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SEASONAL OCCURRENCE OF EACH SPECIES

PUGET SOUND FISHERY

101----1---+1

I
SEASONAL OCCURRENCE

'- PUG[T SOUND SEINES
251---1-----I---+--r!'1 PINKS.OODYEARS ~ .._.~

/ \ .sOCK[YES _
, I KINGS-

j: \ COHOS 0:.-__

- /' """",-

"',...--,.---,.---,--,-------------,

FiGURE 17.-Seasoll8J occurrence or the various species In the catch or puget Bound
purse seines.

20 .--;---~~!-~_.. _-- -.---

~ I.-__~ I

~ I
'"n

In certain areas several species of salmon may be present in considerable numbers
at the same time, and during parts of the season a single purse-seine haul usually
contains all five species. The seiners are able to make a certain amount of selection
as to the species they wish to catch, howevel, by operating in different localities.

In order to determine
the seasonal progression of
the various species in the
fishery, the average daily
delivery, by 7-day periods
for each year from 1911
34, was calculated for each
of them; data from all ves
sels of 10-39 net tons being
used. The 7-day averages
over the 24-year period
were then calculated, and
determined as percentages
of their sum (see table 17

...~- and fig. 17). The curves
°30L--"'-;....-.2-.--4!.:.....-2-5-----::=-..22~..::.::..~"""""20---~~-J do not show the relative
JUNE JULY AUG WE F K ~: t N G OCT NOv abundance between spe-

cies, but indicate for each
species the average pro

portion appearing in the catches of successive weeks during the fishing season. The
pink-salmon curve represents occurrence only in odd-numbered years.

Although there is considerable overlapping in the time when the various species
appear, a. distinct progression throughout the sea.son is apparent, and the peaks of
the runs of all species, except king salmon, occur at intervals of 3-4 weeks. These
curves correspond closely to those from the trap fishery. The more prolonged periods
of abundance of the various species indicated by these data may be attributed to the
ability of the seiners to move with the fish, making their catches in whatever region
that affords the greatest abundance at any particular part of the season.
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TABLE 17.-Seosonol occurrence in Puget Sound purse seines

Percentage occurrence Cumulative percentage occurrence

Week ending-
Sockeye King Pink Coho Chum Sockeye King Pink Coho Chum

-------1------------------------.------
4.181
5.890
9.451

12. 141

It~~ ---'-ii~iii2
16.954 I. 539
20. 116 3.075
25. 718 4. 372
32. 114 5. 763
40. 396 7. 780
49. 439 9.382
60. 273 11. 706
70. 559 15. 782
79. 123 23.920
86. 270 38. 192
90. 792 56. 785
94. 740 76. 272
97.019 89. 138
98. 691 99.998100.002 ••

0.805
.847

1.18,9
4.393

13.066
20.484
26.06ll
15.539
10.895
4.843
.999
.204
.291
.128
.142
.106

_________ • ._ 6.314 .. _. . __ . _

4. 181 3. 685 10. 280
I. 709 6.219 16. 144
3.561 10.848 22.610 0.805
2.690 19.918 28. 152 I. 652

~:gn~ ----ii~iii2- ~u~~ ~U: ?J~l
I. 7311 I. 437 73.665 44. 245 20.300
3. 162 1. 536 82.864 50. 364 40. 784
5. 602 I. 297 89. 006 56. 762 66. 853
6. 396 I. 391 96. 443 65.499 82. 392
8.282 2.m7 96.931 71.ll31 93.287
9.043 1.602 97.847 77.507 98. 130

10.834 2.324 98.841 79.9.56 99.129
10. 286 4.076 99.99ll 83. 168 ll9. 333
8.564 8. 138 87.041 99.624
7. 147 14.272 90.490 ll9.752
4. 522 18. 593 92. M9 99. 894
3.948 19.487 95.167 100.000
2.279 12.8661---------- 97.455 -------•• -

Ui~ ~~~~~_ :::::::::: ~~~~~~_ ::::::::::

June 30 • .________ 6.314
July 7 • .____ 3.685 3.966
July 14. • __ .. • 2.534 5.864
July 21.. ... 4. 629 U~

July 28 •• _ 9. 070
Aug. L . ··___ 16. 352 ~: m
Au~. 1L • •• _· 20.914
Au~. 18 . 16.481 4. 847
Aug. 25 •• __ ._.____ 9.199 6.119
Sept. L .__________ 6

7
,m ~:~~~

Sept. 8_ -------------.--. 6.432Sept. 15_. .______ .488 5.576
Sept. 22________________ .916 2.449
Sept. 29_ ---.-------.--- .994 3.212Oct. 6. ... · 1.158 3.873
Oct. 13 • • __ • -.----.--- 3.449

g~t ~::::::::::::::::: :::::::::: 2.169
Nov. 3. .._ 2.508
Nov. 10 •__ ._. __••_. __ ._.__ 2.288
Nov. 17_ •• • •__... .._ 2.542
Nov. 24_. __ •__ •__ • -.-------- ---------- "'-'-'---

CAPE FISHERY

The seasonal occurrence of the various species in the cape fishery has been de
termined in the same manner as that for Puget Sound. Adequate data, however,
were not available prior to 1927. These data are presented in table 18.

The sockeye and pink-salmon runs at the cape reach their seasonal peaks at
about the same time as in the inside fishery (see fig. 17), but the former species is
more concentrated at the time of the peak of the run. The king salmon l'Un is gen
erally similar to that of the inside fishery. The coho season at the cape differs con
siderably from that on Puget Sound. Large numbers of fish are taken during the
first part of the season and the early cessation of fishing obscures what undoubtedly
would be a fall run similar to that in Puget Sound waters. Occurrence of chum
salmon has not been calculated because they form only a very minor part of the cape
catches.

TABLlll lB.-Seasonal occurrence in cape purse seines

Pe.rcentage occurrence Cumulative percenta~eoccurrence

Week endlng-
Sockeye King Pink Coho Sockeye King Pink Coho

June 23_____ • ____ ._••_____ •__ 0.192 2.526
"'---ii~806-

13.1159 0.1112 2.526 ~_.....----- 13. 1lIi9
June 30____ • ___ •____ •_____ • __ .635 7.629 7.319 .827 10.155 0.805 21.278
July 7________________ • ______ .1l47 6.134 1.206 8.831 I. 774 16.289 2. on 30. lOll

.9311 8.296 2.511 5.275 2.713 24.585 4.522 35.384July 14____ • ___ --------------
2.021 6.114 4.101 0.828 4.734 30.6119 8.623 41. 212July 21. __________________• __
6.048 9.176 6.003 6.536 10.782 39.875 14.626 47.748July 28 ______________________

12.400 7.528 6.540 0.531 23.278 47.403 21. 166 53.279AU~. 4_____________ • ____ ••• __
30.768 10.075 12.880 3.799 54.046 57.478 34.046 57.078Aug. 11___________ •____ •_____
30.368 12.000 9.886 3.526 84.414 69.574 43.1132 60.604Aug. 18_________ •________ •___
8.561 11.449 18.723 4.1188 92.975 81. 023 62.655 65. 592Aul(.25__________________ • ___
3.151 10.570 22.554 4.005 96.126 91. 5113 85.209 70.4117Sept. L._. _______ •_________ ·_
3.341 6.265 14.145 8.884 99.467 97.858 99.354 79.381Sept. 8________• _______ • __ ··'_

2.142 .484 10.1130 100.000 1l1l.838 00.311Sept. 10__•_______ • ______•• __ • -··----:&i- .163 3.038 ····-99:998- ..._._-_._.- 100.001 113.349
Sept. 22_____ •• _••••----·----· _. __..........
Sept. 29_______ • _______ •______ _.. --_ .. _.......- ...--_.-....-. _.- ...-.... _.-- 1.863 -- ..-_....... _- _..__ ._--_.- ----------_... 115.212
Oct. 6_____ • ______ • __________ --.-._..----- ._--.......-.. -- _..._.---_ .. _- 4.788 ._---- .. _-._- ------------ ----._------ 100.000
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FISHING SEASONS IN DIFFERENT DISTRICTS

PUCET SOUND

Purse semmg on Puget Sound usually begins in the early summer in the
region of the San Juan Islands, the greater number of vessels fishing on or near the
Salmon Banks (see fig. 2). As the season progresses the vessels work farther inside
to Rosario Strait, Lummi Island, and Point Roberts, and, especially in years when
pink salmon are abundant, in Haro Strait. In even years there is a slack period
between the summer and fall seasons in which little fishing is done. In the odd years
the pink-salmon run extends to the late summer closed period (see table 8).

Fall fishing begins shortly after this slack period. In odd-numbered years some
vessels may remain in the northern districts for the last of the pink-salmon run, but
the remainder of the fleet will shift to the eastern part of the Strait of Juan de Fuca
from Ediz Hook to Middle Point, and the southern shores of the San Juan Islands.
A short time later most of the vessels will move to Admiralty Inlet. Much of the late
fall fishing is in the inlets and passages of lower Puget Sound. In even years the fall
fishery is similar, except that such vessels as fish during the slack period between the
summer and fall fisheries usually operate in the lower part of the strait at an earlier
date.

Seining is carried on by Canadian vessels along the eastern shore of Vancouver
Island and in seining areas 17-20 (see fig. 2), except that the portion of area 17 which
is adjacent to the mouth of the Fraser River has, until recent years, been open to
fishing only during the time of the pink and chum runs.

The intensity of the seine fishery during different parts of the season is dependent
largely upon the abundance of fish. However, the number of fish caught does not
truly represent the effort expended by the fleet for fishing intensity may be very high,
even though only moderate catches are made. The best measure of effort which may
be determined from present records is the average number of deliveries made in a
uniform period of time. During the greater part of the season buyers pick up fish at
fairly regular intervals, and the number of deliveries made to them should closely
approximate the intensity of the fishery.

The number of deliveries in each week of odd- and even-numbered years from
1916-34, except 1920 and 1930, were calculated as percentages of the total number
of deliveries made in each year. The year 1930 was omitted because of unusual
differences in the time when the run of certain species OCCUlTed, and because of the
curtailment of fishing in certain areas by administrative orders; 1920 was omitted
because of inadequate data. The average percentage of the season's deliveries, of
the Puget Sound fleet, made in each week for both odd and even years were then
determined, and are shown in the first two columns of table 19.
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TABLE 19.-Allerage proportion in eCJCh 7-day period of the total annual delilJeriell of the Puget Sound
and eape seine fleets

Puget Sound fieet, 1916 to 1934 I Cape fieet, 1927 to 1934

Week endlng-
Odd yoors E Even years

ven years weighted I Odd years Even years Even yearsweighted I

Iune 9•••••••••••••••••••••••••••••••••••• - •• - •••••_•• _. ---- ••• -••••-. •••••••••••••• 0.032
Iune 16•• _••••••••••_••_••••••_••_•••••••• -""""_•••••••••••••••••• -••••• __ ._.... .021 "'·'··'.rMi· ·········o~04i
Iune 23. _'_ ••••••_••••••••••••_•• -., •••••---. -•••• -- - -- - _._ ••••• -. _••••••••• __ •• •••• .616 2.933 2.361
Iune 30•••••••••••••••••••• _••••_•••• __ ••• 0.020 0.006 0.003 3.706 10.761\ 8. 666
Iuly 7••••••••••••••••••·.··.··_··········_ .324 .143 .091 6.934 1I.81i8 7.1136
Iuly 14•• _._ ••••••••••••••··._··_·········· .006 .728 .463 7.670 10.432 8. 3117
Iuly 21..••••••••••••••••••• __ ••··_···.···· 2. 462 2.882 1.833 13.474 16.043 12.108
Iuly 28••••••••••••••••••• __ •• ···_····· __ ·_ 3.836 6.686 3.563 11.193 11.646 9.2Il3
Aug. 4••••_••••••••••••·················__ 4.841 6.945 3.781 16.1171 10.7115 8. 6811
Aug. 11. _. __ ••••••_•••••••_••••••••••••••_ 5.470 6.683 3.651 18.1126 4.942 3.1178
Aug. 18. •••••••••••••••••••••••••••••••••• 6.768 4.873 3. 0Il11 11.812 9.011 7.263
Aug. 26_._••••••••••••••········_··· ·_ 10.303 4.153 2.641 4.870 3.084 2.482
Sept. 1••••••••••••_••••••••••••··········_ 10.461 2.402 1.528 4.616 2.189 1.762

~:~~: k:::::::::::::::::::::::::::::::::: .. __.....~~~::_ Ugf d~~ :~~ 4.828 3.484
Sept. 22•••• _••••_••••••·.····_·_··_····_·· 4.324 3.1126 2.4117 .667 3:~ 2:m
Sept. 29_._••••••••••••••••• ······_··___ 4.771 5.1156 3.788 .541 .247 . I~
Oct. L.__.._._ _._ _.· __ ·__ 5.763 7.708 4.002 .028 .180 .146
Oct. 13__ ••• _._ •••••••••• -••••••••••••••••• 6.767 8.846 5.626 .266 .088 .071
Oct. 20._•• _•••• _••••··········_··········· 7.367 10.401 6.615 .050 .138 .111
Oct. 27._•• _••••••••··········_·_·········· 7.432 11.095 7.056 ,_"",,_,_,_, .064 .052
Nov. 3_••••_._._._ •••·······_··_··_··_··__ 7.077 10.458 6.661 ••••• ._. .076 .061
Nov. 10_ •••••_._·_··········_·_··_"_""_ 3,178 4.4411 2.829 •• _._•• __._ .._ .013 .010
Nov. 17__ •••••••• _•••_•••••••••••·_·····__ .416 .875 .556 --.-_._•• __._. ----...... ... ----- •• -••••
Nov. 24._._. ••···---··-·-·"'-""'" .0IlIl .050 .032 ._. __ ••••_._._ ._._. __ • •• _ .. --.--.-.---_

Total•••••- , ••••••• -••••• 100.000 \lIl.1l\lIl 6.1.598 \lIl.1l\lIl \lIl.1l\lIl SO. 400

1 11120 and 11130 omitted.
I Percentages In even years weighted by ratio of average nnmber of dlIlverlesln even years to average number of deliveries in odd

yoors.

The week ending September 15 has been omitted from the odd years, lrince in all
years except 2, 1917 and 1919, a closed period has been enforced. The catches
made during this week in these 2 years were not included when the percentages for
these years were calculated. The last 3 days of the preceding week were also included
in the closed period. The catches for this week have been estimated on the basis of
the daily average for the 4 days of the week during which fishing was permitted, and
the percentages calculated from the estimated figures. Because a similar closed period
has been enforced in the last 2 even years, the percentages for the closed weeks during
these years were estimated on the average of the same weeks of the remaining 6 even
years in which this closure was not operative.

Because the fleets in odd years have been larger than those in even years it was
necessary, in order to show the proportion.ate intensity of the fishery, to reduce the
even-year percentages in the same proportIon that the average number of even-year
deliveries bore to the average number of odd-year deliveries. From these weighted
figures, appearing in the third column of table 19 and shown in the lower section of
figure 18, it is immediately apparent that the increased intensity in odd years is con
fined largely to the summer fishery, and that the relative size of the summer and fall
fisheries is reversed in odd and even years.

In both odd and even years deliveries start shortly before July 1. In even years
they increase rapidly to a peak during the last part of July and the early part of
August, begin to decline about the middle of August, and by the first week in September
have almost ceased. Shortly after this the fall fishery begins, with a gradual increase
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each week until a peak is reached in the last week of October. From this point the
fishery declines abruptly.

Fishing in odd years also increases during July, but, whereas the even years show
a decline in August, the odd-year fishery continues to increase during that month to
the highest point in the season. The slack season between summer and fall fishing

follows, but is not so ac
centuated as in even years,
even though the closed
period terminates fishing
entirely for a short time.
After September 15 the fall
fishing begins, increases to a
peak about the middle of
October, and then declines
rapidly; the mode is more
protracted than in even
years.

This fishery is generally
carried on during the early
summer, after which· most
of the vessels move to the
inside waters where better
protection from adverse
weather is afforded, and
where there is a greater
concentration of fall-run
ning fish.

The average proportion
of deliveries made during
each week of the season was

o .............23-~:...-~21--..- ......18---......~15--2'1-......13--2....7 ......~,O-;:o:I24 calculated for odd and even
JUNt .JULY .<>lJG. SEPT. OCT. 101. years in a manner similar

WEEK ENDING f h d
FIOURII 18.-Fl8hlng seasons or the cape llIld Puget Boundfteets In odd and even yelll'S. to that or t e Puget Soun

The early season at the capo, the Influenoe oUhe large runs or pink salmon In odd fishery. These data are
years in both districts, and the summer and fall ftsheties OIl. Puget Bound are Indl- presented in the last three
cated.

columns of table 18. The
even-year percentages have again been weighted by the proportion of the average total
numbers of even~ and odd-year deliveries. These data are less smooth than those of
the Puget Sound fishery because of the small number of years, 4 odd and 4 even, for
which records are available.

The curves of proportional intensity in odd and even years are presented in the
upper section of figure 18. It will be noted that in both cases fishing begins during
the latter part of June and is generally concluded early in September. In even years
more than 60 percent of the deliveries have been made before the first of August,
the catches being largely taken from the coho populations feeding on the banks.
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In the odd years a considerable number of catches are made throughout July,
but the peak of the season is reached during the pink run in the month of August.
Fishing terminates rather abruptly thereafter, the bulk of the vessels moving to the
inside waters.

RELATION OF FISHING INTENSITY TO SEASONAL OCCURRENCE

f1
HOoI.

20

OCT.

,

PUGET SOUND
PURSE SEINES

Pl'RQ;NTAGI> Oc:etJRRlSNCI>
OJ: TO'D\L CATCH

WITH PROPORTION or EACH SPECI~S

TOTAL CATCH 
SOCKEYE 
PINK ~-~

COHO a--o

CHUM -

~ I----J--~

21-----l-~

Both seasonal occurrence and fishing intensity determine the proportion of the
annual catch made at different intervals in the season. In order to portray the seasonal
distribution of the catch, .

. ooon~s

the percentage taken In , ,.--....,.----:-.,.....---...:..-:.:..:...:..;..--..,.--....---.---.

each 7-day period was cal
culated, for vessels of 10-39
net tons, for ench year from
1916-34. The years 1920
and 1930 were omitted for

~
reasons previously ex- ~

plained. The average per- §
centages, by 7-day periods, ~

were calculated for both
odd and even years.

These weekly percent
ages differ from the pre
viously calculated figures
for fishing intensity in that
they show the relative
number of fish caught dur
ing uniform parts of the '5

season, whereas the inten
sity figures represent the ~
fishing effort during similar ~ 10 I--+--+--l-----I----+--~___I

periods. 3a.
Since it is also impor-

tant to know the contribu- 51---1---+-/ \---+---+-.1'
tion of the individ ual
species, their proportionate
representation in the week- 0~~__-'"JI..e.~iii;;:;~:::...-...-....- ..;.~=aJ

ly catches of each year J~LY 28 II AUG. 25 S S~r7T.22

from 1916-34 were calcu- W££K £NOING

lated and the average week- FIGURE 19.-8e88onal distribution of the catch of puget Bound purse eelnes and the prO"
. f d portlonal contribution of the various species. The striking dl1ferenoe of the Impor-

ly proportIOns or odd an tance of the summer and fall fisheries In odd and even yean Is readily apparent.

even years determined. ., . . .
Corrections were made for closed penods In a manner SImilar to that descnbed

in the calculation of seasonal fishing intensity. The average proportion of the catch
taken by weeks, and the average representation of the individual species are presented,
for both odd and even years, in table 20 and in figure 19.
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TABLE 20.-Average proportion of each species in the weekly catch of Puget Sound purse seines and
percentage occurrence of total catch, 1916-34

Week ending--
Sockeye Pink

Odd years

Coho Chum King

Percentage
total catch

July 7..................................... 71. 766 19.500 7.018 0.577 1.140 0.091
July 14.................................... 66.546 34.241 5.767 1. 761 1. 685 .196
July 21.................................... 57.66f/ 37.819 3.069 .250 1. 203 .674
July 28.................................... 58.108 35.618 3.165 1.833 1. 275 1.390
AUI.4.................................... 59.657 44.138 4.082 .163 .900 1.918
Aug. 11................................... 36.438 58.393 3.767 .450 .953 3.187
Aug. 18 _ 19.450 '7'1.595 2.132 .149 .675 8.007
Aug. 25................................... 6.588 92.098 .965 .091 .258 20.568
Sept. 1.................................... 2.790 95.650 1. 116 .119 .324 27.791
Sept. 8.................................... 2.013 95.096 1.769 .650 .472 17.446
Sept. 15' """""'''' """"""" •••••••••••••••••••••••••...••••••••••••..
Sept.22................................... 1. 673 58.246 35.109 4.540 .432 2.548
Sept. 29................................... 1. 142 14.147 62.718 21. 447 .546 1.034
Oct. 6..................................... .371 2.811 57.527 39.046 .245 1.580
Oct. 13..... .138 .882 39.625 59.07. .278 2.631
Oct. 20.................................... .002 .076 24.294 75.298 .329 3.008
Oct. 27.................................... .054 15.315 84.447 .184 3.081
Nov. 3.................................... .006 1. 179 16.236 82.408 .172 2.931
Nov. 10 __ .721 11.009 87.219 .151 1.191
Nov. 17 __ ".",,,,,,,,. 6.210 1l3.440 .349 .102
Nov. 24 __ __ 11.584 88.331 .085 .026

Even years I

July 7 __ . 78.415 1.453
July 14 __ __ 77.125 1.734
July 21. __ 75.982 1.863
July 28 __ __ 8.~. 061 3.669
Aug. 4•••..•••• __ __ ••.•.•••.•.... 86.776 5.072
Aug. 11 __ 87.745 3.527
Aug. 18 __ .....••••... __ ..•• 71. 489 3.964
Aug. 25••.••... __ __ 37.173 13.813
Sept. I. , __ ". 31. 253 2.252
Sept. 8.................................... 13.785 1. 251
Sept. 15 __ .217 1.410
Sept. 22................................... .296 .392
Sept. 29................. .397 .072
Oct. 6 __ 1. 086 .155
Oct. 13 __ . .002 .015
Oct. 20.................................... .038 .035
Oct. 27.................................... .011 .028
Nov. 3 .010
Nov. 10 __ __ """"""" .012
Nov. 17 __ __ __ ..•••••.
Nov. 24 __ •__.. __ , •.

I Omitted because of closed period.

19.094 .•••.•.••.....
15.074 .328
16.7d8 .288
6.949 .028
4.746 .082
4.426 .181

11.527 4.215
26.204 17.536
42. 864 18. 214
56.441 22.021
75. 811 20. 243
78. 907 18. 978
67.506 81. 576
M.412 43.137
36.479 63.319
23. 647 76. 066
12.412 87.285
9.996 89.816
7. 475 91. 544

12. 802 87. 149
2.807 97. 126

I 1920 and 1930 omitted.

2.038
5.739
5.388
4.264
3.324
4.121
8.805
5.274
5.416
6.503
2.319
1.428
.449
.209
.184
.219
.265
.178
.970
.049
.067

.011

.057

.682
2.289
3.070
3.197
4.174
5.753
2.566
1.316
1. 035
2.081
4.920
6.114
9.529

15.052
18.367
13.625
5.423
.680
.058

The curves for even years are presented in the lower section of the figure, and
those for odd years in the upper section. The curves for kings were omitted, since
the highest point in anyone week in even years was less than 0.4 percent, and in odd
years was less than 0.1 percent. The scnJe for odd years was increased so that the
proportion of the run afforded by all species other than pinks should be equal in odd
and even-numbered years. Because of the extreme peak the odd-year curve was
truncated, hence the percentage occurrence of the total catch and the proportion
represented by pink salmon are not shown for the weeks from August 18 to September
8. These curves vary most from those of fishing effort in the more extreme differ
ences between the summer and fall fisheries. It is evident that the number of fish
per delivery is much greater during the height of the run of pink salmon in odd years
and during that of chum salmon in even yea.rs.
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It is apparent that the late summer fishing for pink salmon in odd years in the
northern districts of the sound has caused some extension of sockeye catches, and
this is further demonstrated by the absence of chum salmon in the catches. In even
years, although the summer fishery begins to decline much earlier, such vessels as are
fishing are operating in districts where the early chum runs are found, and increased
catches of chums appear more than a month earlier than in odd years.

The predominance of chum salmon in the fall fishery of even years indicates a
greater effort to take this species when the lack of pink salmon has resulted in a poor
season for the seiners. The peak of the fall fishery is reached during the week ending
October 27. In odd years the peak of the total catch is reached a week earlier, shortly
after the coho run has reached its maximum, and the curve begins to decline while
chums are still abundant.

RELATIVE IMPORTANCE OF EACH SPECIES

PUCET SOUND

The sum of the Puget Sound purse-seine catches from 1917-34 was 64,978,888
salmon, of which 37,559,326 were pink salmon, 12,653,382 were ohum salmon,
9,121,238 were sockeye, 5,383,438 were coho, and 261,504 were king salmon. Large
and small runs of pink salmon appear in alternate years. In years of abundance,
odd years, they have avera.ged over 4 million fish a year and have provided approxi
mately 75 percent of the catch, in the even years they have averaged little more than
6,000 a year and have furnished less than 1 percent of the cateh. Their average for
aU years is 37.44 percent (see table 21).

The average chum-salmon catch over 18 years has been approximately 700,000
fish per year. Seven of the 9 even-year totals are considerably above this figure,
reflecting the more intense even-year fishery. During tIllS period the average pro
portion of chums in the annual catches was 32.07 percent.

Although over 9 million sockeyes have been taken during this period, nearly 6
million were caught during only 3 yea.rs; almost 2 million in 1917, nearly 2}~ million
in 1930, and over IX million in 1934. The remaining 15 years averaged approximately
226,000 fish. The annual average for sockeyes was 15.63 percent over the IS-year
period.

The catohes of coho salmon show smaller fiuctuat~ons than do those of the above
species; their average has been' approximately 300,000 fish per year during this
period. They averaged 14.16 percent of the annual catches.

King salmon are a. negligible factor in the purse-seine catches, averaging less than
15,000 fish per year. This species has provided an average of only 0.7 percent of
the total cR,tclles during the 18-year period.
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T ABI,E 21.-Proportion of various species in total annual catches of P'uget Sound purse seines, 1917-34

King Pink Coho Chum Tot!:! catcn I

0.2lI 62.lIlI 3.71 18.70 11,804,026
2.13 .26 32.35 62.91 1,376,757
.93 47.25 10.64 37.08 4,349,421
.66 .03 22.82 73.44 775,421
.39 78.18 11.86 4.51 3,079,015
.79 .43 45.51 43.39 87.1,233
.12 82.10 4.80 8.59 4,042,288
.52 1.11 17.91 70.10 1,127,020
.21 83.85 5.38 7.25 5,656,515
.47 .36 28.33 67.15 1, 168, 848
.43 78.64 5.04 4.76 4,549,007

2.08 1. 53 27.06 62.68 1,164,682
.21 72.72 4.19 16. OIl 6,359,144
.61 .80 4.25 13.10 3,507,442
.39 81. 44 4.23 8.66 5,468,739

1. 32 .36 17.40 56.49 1,716,772
.34 81. 64 2.77 5.32 5,531,318
.61 .30 6.61 27.05 2,367,240

.70 37.44 14. 16 1
32. 07 1__________ . ___

SockeyeYear

1917_______ __ __ __ __ __ ______ __ ______ H. 31
1918 .__ ______ _ 2. 35
1919 .. ___ _______ __ _ _ 4. 10
192(L . . _____ _____ __ ___ 3.05
1921.. . • .• _•• ..... 6.06
1922 •. . ___ 9.88
1923 • • __ 4. 39
1924..•• .. _.. _ ___ 10.36
1926_______ __ ____ ___ ________ __ __________ 3. 32
1926.________ ___ ____ __ __ 13.69
1927 •__ 11. 12
1928___ __ _ __ ____ ___ ____ ____ 6. 65
1929 6.79
1930___ __ ___ __ _ _ ____ _ __ 81. 24
1931. • • .• __ ______ 5. 28
1932___ _ ___ __ __ _ __ ____ 24. 43

t~:t=~~~~~:-=-:~~~~~~~~:::::::~~::~:::::~I---::-5~-:-1-·----I-----I----.,-----i-----
1 Total catch of all species in numbers offish.

Although approximately 58 percent of the total number of fish caught during this
period have been pink salmon, they have been abundant only in odd-numbered
years. In the alternate years chums have provided approximately half the catch,
with cohos and sockeye next in importance.

CAPE FLATIERY

The contributions of various species to the purse-seine catch at the cape differ
considerably from those on Puget Sound. Records are not available for the numbers
of seine-caught fish taken at the cape before the period from 1927-34, during whicb
14,166,769 salmon were caught. Of these, 10,395,194 were pink salmon, 2,305,290
were cohoes, 1,348,553 were sockeye, 69,433 were kings, and 48,299 were chums.

Pink salmon have averaged 84.56 percent of the catch in odd yeo,rs and 8.53
percent in even years. Their average for all years is 46.54 percent. During the
period for which accurate figures are available, more than 73 percent of the total
number of fish landed at the oape have been pink salmon (see table 22).

TABLE 22.-Proportion of each species in the total annual catches of Cape Flattery purse seines, 1927-31,

Pink Cobo Chum King Total catch I

89.66 7.92 0.03 0.29 2,382,838
23.73 67.48 .57 1.40 2'JO, 222
85.96 11. OJ .07 .35 3,924,375

6.85 66.33 1.89 1.43 614,170
89.37 5.16 .17 .32 4,367,412

1. 66 87.60 3.38 1.92 359,000
7a.25 15.15 .71 .40 1,153,429

1. 87 34.01 .35 .98 1,074,423

46.54 I 36.83 .90 .89 _..-..--------

SockeyeYear

1927.•_•• •••• •• ._ ___ __ 2. 10
1928 •• ._. •• •• _. • 6.81
1929__• • .. __ • __ . • 2. 60
1930_•• •• _•• . ._. ••• 28.49
1931._. • • • • . . 4. 97
1932 . _ .1. 44
1933_.. ._________________ 10.50

1934.. ~~~~~ ~~~~:::::~~:::::::::::::::I---:-::-:-i-----i---_.1 1 1 _

1 Total catch of all species In number offish.

Coho salmon ure next in importance, furnishing the greater part of the early
season catch in all years. During the even years they averaged 63,86 percent of the
catch, and during the odd years, 9.81 percent. Their all-year average is 36.83 percent.
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The sockeyes show the same heavy oatches in 1930 and 1934 noted in the Puget
Sound fishery, providing 23.49 percent and 62.80 percent of the catch, respectively.
Their average for the even years is 24.64 percent, for the odd years 5.04 percent,
and over the 8-year period 14.84 percent.

King salmon, although taken throughout the season, provide only f!. very small
proportion of the cape landings. The catch figUles are somewhat reduced, however,
by the practice of buying small kings as pink salmon, and occasionally as cohoes.
The average in the even years is 1.43 percent, in odd years 0.34 percent, and over
the 8-year period was 0.89 percent..

Chum salmon are caught infrequently in the offshore waters. Their average is
1.55 percent in even years, 0.25 percent in odd years, and was 0.90 percent over the
8-year period.

THE TROLL FISHERY

By GEORGE B. KELEZ

Fishing with hook and line was engaged in by natives of the region long before
commercial salmon fishing began, but this gear never became of significance until the
introduction of power boats. As was true of the purse seine, little change has taken
place in the gear itself, whereas a considerable improvement has been made in the
boats from which it is fished. Although individuals of all five species of salmon are
landed occasionally, only the coho and king salmon are readily taken by trolling.

The early Indian gear consisted of lines twisted from bark or animal sinews, a
stone weight, and a hook of bone or of wood with a bone point. Although Iispoons"
(lures) of shell were in use, the principal Indian fishery was with baited hooks, herring
being chiefly used for this purpose. According to Rathbun (1899) the fishing season
at Neah Bay was during the months of June, July, and August.

Another interesting but little-known type of native gear, which developed from
the trolling line, is shown in fig. 20. It consists essentially of a bladder float to which
is attached a line of twisted sinew suspending a stone weight. A second line is fastened to
the weight, and the free end is attached to a shank of whalebone bearing a double hook
of bone lashed with bark. As many as thirty of these units were attached together,
each hook was baited with a whole herring, and tho string was drifted from a canoe.
Both types of gear were fished close to the surface, and the principal catch was coho
salmon, preferred by the natives because of its suitability for drying.

DEVELOPMENT OF THE FISHERY

For many years commercial trolling was of little importance. Collins (1892) did
not include it among the commercial fishing methods listed for the region, but stated:

The Indians employ trolling hooks and spears in the Sound and small streams tributary thereto,
and parties fishing for pleasure also use spoon hooks and trolling lines. Also, the Indians at Neah
Bay use trolling lines, and in 1888 took 7,000 pounds of salmon valued at $140. A much larger
catch could, no doubt, be made at this place....

Rathbun (1899) included trolling gear among commercial methods, but stated
that its use was restricted both as to locality and number of men employed, and that
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it was still chiefly fished by Indians. The principal catch was king and coho salmon.
Kings were fished from November to February, and sometimes to April, in the Gulf of
Georgia, both in the region of Nanaimo and off the mouth of the Fraser River (see
fig. 2). They were also taken in the vicinity of Victoria, in the San Juan Islands, off
Port Townsend, in the upper part of Admiralty Inlet, and in Hood Canal. Cohos
were taken in smaller numbers, although good catches were made in Boundary Bay
and in the waters of lower Puget Sound. Rathbun also stated that the catch of trolling
gear was much less than that of the gill nets in the region. Fishing was conducted
from canoes or skiffs, and by one or not more than two men to a boat. Spoons and
hooks baited with herring were in general use.

The introduction of power, which had almost as great an effect on trolling as it
did on fishing with purse seines, eliminated the rowing or paddling of the skiff or
canoe, and thus greatly reduced the labor of fishing. The fishermen were now able to
cover greater distances, were less subject to the force of the tides, and could attend to
more lines. Larger, more able boats soon came into use, and the fishing area was
extended over the entire inner waters of the region, while the size of the catch of the
boats was increased remarkably.

By 1908 the trollers were fishing well out into the Strait of .Juan de Fuca, and by
1911 they were operating on the open ocean in the vicinity of Cape Flattery. With
the development of the offshore fishery, still larger boats appeared in the trolling
fleet. These carried a small cabin which housed the engine and provided cramped
quarters for the crew when at anchor.

Although the greater pa.rt of the trolling boats remained at some base, such as
Neah Bay, and fished during the early hours of the day, the larger boats, which were
of 30-35 feet in length, made trips of 2 or 3 days duration. These were designated as
"overnight" boats, in contrast to the majority, which were "day" boats.

The gear fished by these boats now consisted of as many as six lines, often carrying
from two to three spoons and hooks each. The lines were suspended from poles of
varying lengths hung outboard over the sides of the boat, one pair usually at the bow
and one amidships. Metal spoons were almost universally used, but herring bait was
still favored by a few single-liners. The power gurdy, which was introduced in 1918,
was a multiple reel, driven off the motor, by means of which the lines could be hauled
in whenever a fish was hooked. This greatly increased the speed of handling the lines.
Figure 21 illustrates the mounting of this device, together with the lead-in blocks by
means of which the lines are brought from the poles to the gurdy reels. The fish hatch
is forward of the gurdy, and the cockpit, from which the boat is steered and the lines
handled while fishing, is immediately aft of it. With the exception of the adoption of
the Diesel engine, giving greater cruising radius and more economical operation, there
has been little further change to the present time.

IMPORTANCE

It is difficult to obtain accurate records as to the number of trollers operating in the
region during most of the past years. Some of these boats fished entirely on the higb
seas and were not licensed by the State of Washington, w.qile others roved from Mon
terey Bay in California to Southeastern Alaska, fishing for va,rying periods along the
coast according to the abundance of the fish.
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Records of licenses issued between 1917 and 1934 by the Department of Fisheries
of the State of Washington for the Puget Sound district, which also embraces the
territorial waters in the vicinity of Neah Bay, are presented in table 23. Boats fishing
exclusively offshore did not have licenses prior to 1917 as none were issued. Gilbert
(1913) reported 250 trollers in the cape region in 1911 and stated that this was an
"unprecedented number." He estimated more than 400 there the following season.
Smith and Kincaid (1920) reported more than 500 boats fishing at the cape in 1918.

We may assume that the fishery was of little importance prior to about 1910,
and that the number of boats increased thereafter to a maximum in 1919, the last 3
years of this period being included in table 25. There was a marked decrease in
licenses during the period of economic depression following 1921, and again in the
similar period after 1931.

TABLE 23.-Puget Sound trolling licenses, 1917-34-

Year Number

1917•• ._ •••••• •"""'" 782
1918_._•• ._. _•• _•• , •• _•• _•• _ 9R2
1919 •• _._._. _•• _. _••••••••• - 1.032
1920-.._•.•_•••_.···_··_······· m
1921.•• __ •••• , ••••• -•••••••• -"
1922••• ••••••••_•••"""_" 166

Year Year Number

1929._. _••• _. __ ••••••.•••••• ___ 6li6
1930 ••• __ • __ •••• _. ••_ 1M
1931.•••• _._ ••• _••• __ •••••••••• 6lllI
1932 •••••••••_•••• _•• __ "" 2$
1933_•• _. _'" ••• __ •• _. _........ 220
1934._._. •••••••_._ ••••••• , 478

During recent years practically all the boats have fished in the region of the cape,
some as far as Forty-mile (La Perouse) Bank. A few of those fishing in Puget Sound
operate in the San Juan Islands, but most of them fish the waters south and east of
Point Wilson. A large fleet of Canadian trollers operates off the west coast of Van
couver Island, and a small fleet fishes in the upper part of the Gulf of Georgia for coho
salmon. Some boats work off the southeastern part of Vancouver Island for kings.

The catches of the cape and Puget Sound fleets for recent years may be found in
the sections on coho and king salmon. For the 8-year period from 1927-34, Puget
Sound trollers took 104,692 cohos and 18,285 kings. During the same period, the cape
fleet took 2,411,312 cohos and 1,545,178 kings. In addition, a few thousand pink
salmon are taken at the cape in years of abundance, and occasional catches of the other
species are made.

SEASONAL OCCURRENCE OF COHOS AND KINGS

Species other than coho or king appear so infrequently in trollers' catches that
their occurrence may be disregarded. In the early part of the season kings are taken
almost exclusively, but after the first of May both species appear in most of the catches.
Seasonal occurrence is ndt so well defined in the troll catches as in other gear, for land
ings at any station, such as Neah Bay, may contain fish caught at a considerable
distance from the landing point. In the early season the trollers fish longer, more
heavily weighted lines, thus increasing their chance of taking the deeper-swimming
king salmon. In the latter part of the season they fish closer to the surface in order to
take cohos. Many fishermen shift during the fall from the plain metal spoons used
in early summer for kings to ones which have been painted red on one side and which
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seem to be more efficacious for cohos. For these reasons the occurrence of the species
in the troll catches do not reflect their relative runs as accurately as do those from less
selective gear.

Catches were available for from 174-261 trolling vessels landing at Neah Bay
during the years from 1922-28. Because of the extreme difficulty in identifying the
boats, no attempt was made to treat their catches individually. For both kings and
cohos the average daily delivery per boat during each week of the season was calcu
lated for the individual years, and from these data the averages over the 7-year period
were calculated. These were then determined as percentages throughout the season.
The percentage occurrence of both species by weeks is presented in table 24.

TABLE 24.-Seasonal occurrence in cape trolling gear

Week endlng-

Percentage occur- Cumulative per-
renee centage occurrence

Week endlng-

Percentage occur- Cumulative per-
rence centage occurren<'e

King Coho King Coho King Coho King Coho

---)----1.1------11--- ---------
Apr. 21.__ • _

tf;y ~==============May 12 _
May 19. . .
May 26 • _
June 2 _
June 9. _
June 16 .
June 23. _
June 30.__ . . .

5~:~·r4= ==== ===== ====July 21.. _

1. .123 .
3.600 .... _
4.787 I. 846
3.320 .761
2.90.1 2.867
4. .043 2.072
6.519 3.139
4.152 2.182
3. RH9 3.186
4.114 3.861
3.347 4.717
4. 1M 3.813
4.8.19 5..520
4.564 6.385

I. 523 July 28._____________ 4.000
5.123 ._ Aug. 4______________ 5.036
9.910 I. M6 Aug. 11 • 4.494

13.230 2.607 Aug. 18_ 4.846
16.135 5.474 Aug. 25 • 4.477
20.678 7. .046 Sept. 1. 2.932
27.197 10.685 Sept. 8______________ 2.448
31. 349 12.867 Sept. 1.1.____________ 4.304
35.018 16.053 Sept. 22.____________ 3.493
39.132 19.914 Sept. 29_____________ 3.882
42.479 24.631 Oct. 6_______________ 2.046
46.663 28.444 Oct. 13_______ .949
51. .522 3:1. 9M Oct. 20 . .047
56.086 40.349 Oct. 27 • _

5.255 61. 046
4. .047 66.082
5.212 70.576
6.585 75. 422
5.840 79.899
4.608 82.831
5. 51.5 85.279
6.227 89. 58.1
6.713 93. 076
3. 427 00. 958
2. 450 99. 004
2. 038 99. 953
.740 100.000.494 •• __

45.604
50.151
65.363
61. 948
67.788
72.396
77.911
84.138
90.851
94.278
96.728
98.766
90. We.

100.000

There is a short period of heavy catches of king salmon in early May, followed by
the main period of occurrence lasting from June to the latter part of August. 'l'here
is a third small run in the latter part of September which decreases immediately after
the first week in October. The coho catches build up slowly during a period of about
two months prior to the middle of July, remain, with some fluctuations, at that level
until the third week in September, and decrease thereafter to the last week in October.

A comparison of the cumulative percentage occurrence figures from trolling gear
(see table 24) with those for cohos and kings in cape purse seines (see table 18) indicates
some of the differences in these two fisheries. The first troll-caught kings are taken in
the week of April 15-21, 25 percent of the catch is made by the end of May, 50 percent
by July 14, 75 percent by August 18, and 100 percent by October 20. Seine-caught
kings do not appear before the middle of June, 25 percent are taken by July 14, 50
percent by August 6, 75 percent by August 22, and 100 percent by September 15.
The trollers will ~ave been operating for about two months before the seiners begin,
and slightly more than 50 percent of the troll catch has been made by the time that 25
percent of the seine fish are landed. The two curves cross during the latter part of
August, and the seine season is over before 90 percent of the troll-caught fish are landed.

Trollers begin landing cohos about the first of May, 25 percent of the catch is
taken by the first of July, 50 percent during the first week in August, 75 percent by the
first week in September, and the season ends during the latter part of October. The
seiners begin fishing cohos about the middle of June, and 25 percent of the catch is
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made by July 4, 50 percent by August 3, 75 percent by September 4, and 100 percent
by the first week in October.

It will be noted that the differences in time of the king catches are due mainly to
the length of season fished, and that there is little similarity in the time of the 25th
percentiles. In the case of cohos, however, the 25th, 50th, and 75th percentiles of
both types of gear coincide. The heavy catches of immature cohos by the seiners
allow them to take the first quarter of their catch in some two weeks; the trollers
require approximately two months to take 25 percent of their catch, since they are
fishing primarily for king salmon during the early part of the season. During the
remainder of the coho run, the curves of both types of gear are very similar.

SPORT FISHING

King and coho salmon have provided popular sport fishing in the region for
many years. With the exception of fly-fishing in a few restricted localities, this
fishery has been carried on entirely by trolling, or by modifications of this gear, hence
catches of other species of salmon are rare.

Collins (1892) referred to trolling for salmon as a recreation, saying:
In autumn, when salmon are most numerous in the Sound, Seattle Bay is literally covered with

pleasure boats for days in succession.

Rathbun (1899) mentions sport trolling for king and coho, either with spoons or
bait, and also refers to good fishing in the spring for king salmon in the pools of such
rivers as the Nanaimo and Cowichan. At the present time the Campbell River is
best known for fly-fishing for kings, and many cohos are taken by this method at the
mouth of the Cowichan River.

Throughout the southern part of the region the greater part of the spring and
summer king-salmon catches, and a considerable number of coho catches, are made
with "spinning" gear. This is a highly specialized development of trolling, and
consists of fishing from an anchored boat with a rod, light line, and small hook. The
bait is a spinner which is usually cut from fresh herring. In use, the line is cast from
the boat, allowed to sink almost to the bottom, and then recovered by drawing it in
with successive pulls, allowing the recovered line to coil in the bottom of the boat.
The largest kings are landed in a few favorable places by trolling with "plugs" some
what similar to those used in bass fishing.

The bulk of the sport catches on the sound consist of coho salmon, and these are
most frequently taken by trolling with spoons, although many fishermen use cut
herring or candlefish. Mature cohos are taken in the fall on copper spoons which are
nickelplated on one side.

Although sportsmen fish in nearly all the inner waters of the region and as far
out in the Strait of Juan de Fuca as Port Angeles and Victoria, the most heavily
fished waters are in the region of Whidbey Island and the lower part of Puget Sound.
Many resorts located in this region have 50 or more boats available for rental, and
several thousand sportsmen fish from early spring to fall. Fishing is conducted in
places such as Elliot Bay at Seattle throughout the entire year.

This sport has become increasingly popular in recent years, and the outfitting of
fishermen, together with the rental of boats and sleeping quarters, may now be
ranked as one of the fishing industries of the region.
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SOCKEYE SALMON

By GEORGE A. ROUN8EFELL

INTRODUCTION

The Fraser River, with its numerous tributary streams and chains of lakes, is
potentially the best sockeye river in the world. Over a period of 24 years, six genera
tions, from 1894-1917, it produced 195,740,000 sockeyes; an annual average of 8,160,
000. The Kvichak River, flowing into Bristol Bay, ranked next, producing, during
the same period, 155,330,000 sockeyes, an annual average of 6,470,000. The pro
duction of the Nushagak River, also flowing into Bristol Bay, was 78,010,000, with
an annual average of 3,250,000. The river ranking fourth in North America was the
Karluk, on Kodiak Island, with a production of 47,700,000 fish and an annual average
of 1,990,000.

This comparison cannot be made over a longer period of time because in the earlier
years none of these rivers were fished with sufficient intensity for the catch to be any
measure of the size of the run, and in later years the Fraser River runs were so depleted
by the blocking of the river at Hell's Gate in 1913 and 1914, and the intense fishing of
the War years, that the catches have no longer given any measure of the productive
capacity of the river.

From an annual average catch of 8,160,000 sockeyes for the 24-year period from
1894-1917, the production of the Fraser River, for the 17-year period from 1918-34,
has fallen to all annual average of 1,830,000. The consequent annual loss to the
fishermen of several millions of sockeye, through the failure of sufficient adult salmon
to reach the spawning grounds, is a waste of the potential capacity of this great
river. Such a waste of a natural resource, although less obvious, is just as real as
the needless burning of thousands of acres of forest.

GENERAL LIFE HISTORY

SPAWNING

The sockeye, unlike the other four species of Pacific salmon in this region, rarely
spawns elsewhere than in a tributary of a lake, or in gravel provided with spring seepage
within a lake. Sockeyes spawn in one or another of the vast Fraser River lake systems
from August until December, spawning, in genera], being earlier in the Nechako
River and Stuart-Trembleur-Takla lake systems and later below Hell's Gate and in
the tributaries of the Thompson RIver, although a lake system may have both an
early and a late run of sockeyes during the same season, forming two spawning peaks.

The fry, after absorption of the yolksac, wriggle free from the gravel, usually
during the spring a-.nd summer months. Those that are hatched in the tributaries of
the lakes find their way downstream into the lakes. In some localities a considerable
portion of the adult run may occasionally spawn in the sluggish outlet stream of a
lake. Whether or not the fry, upon hatching, ascend the slow-moving stream into
the lake is not known, but it would appear probable that such may be the case.

Young sockeyes spend varying lengths of time in lakes before descending to the
sea. In the Fraser River the majority of the young migrate in their second year.
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From scale reading (Clemens, 1934) it appears that approximately 91 percent of the
returning adults had left the lakes in their second year, 5 percent in their third year,
and 4 percent in their first year. Foerster (1929b, 1934) shows that from the 1925
spawning at Cultus Lake, 6.2 percent of the migrants were in their first year (fry),
92.9 percent were in their second year (yearlings) and 0.9 percent were in their third
year.

AGE AT MATURITY

The majority of the sockeyes of this region reach maturity and return from the
ocean to their spawning grounds in their fourth summer. From 1920-33, inclusive,
a period of 14 years, the ages of the sockeyes taken by the traps near Sooke, on Van
couver Island, (Clemens, 1934) have averaged as follows: 3-year-olds, 3.2 percent;
4-year-olds, 76.4 percent; 5-year-olds, 19.6 percent; and 6-year-olds, 0.6 percent.
Since the proportion of the fish at each age varied considerably in different parts of
the season, these figures are only an approximation of the number of fish at each age
composing the catch, but they show the preponderance of 4-year-olds.

The cycle, or generation of sockeyes occurring quadrennially in the year following
leap year (1909, 1913, 1917, etc.) was, as is shown below, tremendously abundant up
to 1913, and fairly abundant in 1917, but much less abundant in 1921 and later years.
Gilbert (1914) showed that the sockeyes running in 1913 were 99.5 percent 4-year-olds.
In 1917 they were 94 percent 4-year-olds. In the past 4 years of this cycle (Clemens
1934) they have averaged but 77.4 percent 4-yellr-olds.

There is reason to believe that the change in the proportion of sockeyes 4 and 5
years of age is caused, at least in part, by changes in the proportion of the runs coming
from different lake systems. This was pointed out by Gilbert (1917), who said that
the runs to the various tributaries did not show the same proportions of 4- and 5-year
olds as did the samples of the run as a whole, the 5-year-olds being especially prominent
in many localities below Hell's Gate.

During May and early June a run of sockeyes occurs that contains a large propor
tion of 5-year-old fish. This run is too small to be of any importance, as can readily
be seen from the trap curve of seasonal occurrence (fig. 11), and is distinguished by
the small size of the individuals, the lack of oil, and light-colored flesh. Since these
fish lose most of their color in the canning process, they are usually sold as cohos.

Some of these very early sockeyes may be Skagit River fish, which are taken in
late June along West Beach, but the larger part are probably bound for the Fraser
River, as the traps in Rosario Strait, Lummi I~land, Boundary Ba!, and Point Roberts
Areas all take them, and in about the same amount as the traps ill the Salmon Banks
and South Lopez Areas.

A third group of sockeyes that merit attention are the IIgrilse." These fish,
usually males, have migrated to the ocean at the usual time, in the second year, but
have matured precociously, returning after only 1 year in the sea, instead of the
customary 2 years. On the years that preceded the former big years grilse were always
numerous. Gilbert (1913, 1916) estimated them at 21.5 percent of the run in 1912,
and 10 percent in 1916. The presence of these small sockeyes on such years was well~

known to the cannerymen. On years preceding the off years the percentage of grilse
in the run was quite small; very often negligible.

71941-38-5
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SOCKEYE RIVERS OF THE REGION
OUTER COAST STREAMS

In order to determine whether or not one is justified in regarding practically all of
the sockeyes caught on Swiftsure Bank, in Puget Sound, and in the Gulf of Georgia
as originating in the Fraser River, it has seemed advisable to show the extent of the
runs to other sockeye streams in the region and to discuss the probability of any of
these sockeyes being included in the records as Fraser River fish.

The largest run of sockeyes on the outer coast, immediately south of Puget Sound,
is that of the Quinault River, which enters the ocean 65 miles south of Cape Flattery.
The runs appear to fluctuate from about 50,000 to 500,000 sockeyes, as shown in
table 25.

The Indians commence catching a few sockeyes at the mouth of the river as early
as January, the bulk of the run reaching Quinault Lake between May 20 and July 7,
and the mode occurring in the week ending June 9. In the 1922-24 runs, for which
accurate weir counts by the Bureau of Fisheries are available, 77 percent had entered
the lake by June 30. Of the remaining 23 percent there is reason to suppose that most
of them were already in the river by this date, as fishing at the mouth of the river is
usually practically over by July 1. The sockeyes run considerably later, however, on
Swiftsure Bank, the seiners taking almost none before July 1 and the season not
reaching its height until early in August.

TABLE 25.-Quinault River sockeye (blueback) run, 1908-34

Year Pack In Actual
cases 1 catch

Escape·
ment Year Pack In Actual Escape·

cases 1 catch ment

1908•••.•.•••.••••• _...... .•.•.••••... J 75,000 "'.'."'... 1921..•••.•••.•..•••.•••.•
1009••••.••••••••.•..•••.. "., •••"." .••••••••••• """""'. 1922••••••••••••.••..••••.
1910•.•••.•.••••••••.•. _.. 4,350 ......•••••. .•...•••••.. 1923..••..•......•..••••._
1911...................... 2,031 _•...••••••.•.•.•••,.... 1924••••••••••••••••••••••
1912...................... 4,700 "'_•.""'__"_"".'" 1925.•.•.....•••.••... _•..
1913...................... 712 ...••.•••••• •••••••••••• 1926••••••••••••••••••••••
1914...................... 12,274 ... __ ........•_._....... 1927.•••.....••••••.......
1915•••"" ••••••••".•••• 24,484 J 355,007 •••••• •••••• 1928•••.•• , •••••••••""'.
1916...................... 10,315 •••••••••••• •••••••••••• 1929•••••••••.•••••.•••••.
1917••.••••••••.••••"".' 4,608 .•••••••••••." ••••• '." 1930••••••.• , •••••••••••.•
1918...................... 2,4110 ••.•• ,...... •••••••••••• 1oal..••••••••••••••••••••
1919........... ...•.. ••••. 1,244 14,947 ..••.•••••.• 1932•••••••••..""."" ..
1920._.................... 235 _........... .••••••••••• 1933••••••••.••.••..••••••

1934••••••.••••••••••••.•.

2,500 •••••••••••. • 20,000
19, 213 2M,649 248,936
10, 454 138, 148 174, 602
8,473 104, 571 136,774
3, 313 M,OOO 19,395
1,729 •••••••••••••""""".
6,260 •• ' •••""" ••••••••••••
2. 000 •••.••••••••••••••••.•••
4, «9 .•••••••••••••••••••••••

21,536 ••••••••••.• _•••••••••••
8,476 ••••••••••••.•••••••••••

14,263 .••••••••••••••••••.••••
6,7M •••••••••••••••••••••.••
4, ll60 ••••••••••••••••••••••••

I 191(}-28 from Cobb (1930, pp. 559-560), 1929-35 from Pacillc Fisherman.
J New York Bun, Iuly 19, 1908. It also states: "This Is 27,000 more Ilsh than have ever been caught In any previous season."
J From Cobb (1930, p. 426) .
• Only 11,786 counted, balance estimated.

The Ozette River (fig. 1) empties into the ocean 12 miles south of Cape Flattery.
The Bureau of Fisheries placed a weir across this river in 1926, discovering that the
run, which is nearly over by July 1, amounted to only a few thousand fish.

The Hobarton River empties into Nitinat Inlet, which reaches the ocean just
north of the entrance to the Strait of Juan de Fuca. The Nitinat Inlet sockeye catch
is given in the Fisheries Reports of the Dominion of Canada as follows: 12,000 in
1928, 20,130 in 1930, 16,487 in 1931, and 56,000 in 1932.

Barclay Sound, (fig. 1) a little farther to the north, has two runs of sockeyes,
one ascending the Anderson River, which is 18 miles from Cape Beale, and the other
the Somass River at the head of Alberni Canal, a northeasterly extension of Barclay
Sound that cuts deeply into Vancouver Island.
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The Anderson River spawning escapement has been estimated from 1925-34 in
the Dominion Reports. The lowest escapement was 7,500 in 1933, the highest 135,000
in 1929, with an average for the 9 years of 55,000 sockeyes. In the only 2 years for
which figures are given, 1928 and 1932, the catch was 15,000 and 28,000 respectively.
The total annual run may therefore be considered as approximately 75,000.

The run to the Somass River appears to be larger. The Stamp River falls were
formerly difficult for sockeye to ascend, most of the run to the Somass River spawning
in Sproat Lake. In 1927, a permanent fishway was constructed, so that the run now
spawns in Sproat Lake, Great Central Lake and Ash Lakes; all of considerable extent.
The Reports of the Dominion give the catch of Somass River sockeyes as 24,000 in
1928,47,860 in 1930, 77,000 in 1932, 60,000 in 1933, and 75,000 in 1934. The escape
ment is unknown but, if we assume it was 50 percent, the run since 1932 has been
close to 150,000.

The annual run then to Barclay Sound appears to total in the neighborhood of
225,000 sockeyes. That a few of these fish may be captured on Swiftsure Bank is
not impossible and it is unlikely that this can be adequately determined until such
time as sockeyes are tagged on the bank.

PUGET SOUND STREAMS

The Skagit River, the only sockeye stream in the Puget Sound area, is no longer
an important producer of sockeye salmon although it once supported a fair run.
The Baker Lake sockeye hatchery, built in 1896 by the State of Washington on the
Baker River, tributary to the Skagit, was bought by the Bureau of Fisheries in 1899
and has operated continuously since. The records of this station previous to 1916
were burned, but the remainder have been available.

The annual escapement to Baker River from 1898-1901 was estimated at 20,000
sockeyes. Within a few years the run had become somewhat reduced, and by 1916
the escapement was about 5,000 sockeyes per year. The escapement of 14,558 in
1924 was due to the closing of the salmon traps in the waters east of Whidbey Island
during that season. The building of the Baker River dam destroyed all but 40 fish
of the 1925 run, but since then the greater portion of those reaching the dam has
been caught and hoisted over.

This small run of sockeyes is distinguished from that of the Fraser River by the
season of its migration. The traps east of Whidbey Island, which catch only Skagit
River sockeye, commence taking them by the first of June. The run, which reaches
its peak during the last week in June or occasionally th~ first week in July, and is
practically over by July 20, averages about a month earlIer than that to the Fraser
River. The traps on West Beach usually show two modes in their sockeye catches;
a small early mode due to Skagit River fish and a later one when the bulk of the
Fraser River sockeyes are migrating.

GULF OF GEORGIA STREAMS

The only sockeye stream in the Gulf of Georgia proper is Saginaw Creek (see
fig. 1). The 1926 catch, mentioned as being very small, was reported as 3,000 sock
eyes, while the escapement was estimated as between 18,000 and 19,000 fish.
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Just north of the Gulf of Georgia proper, there are small runs of sockeyes to sev·
eral streams, the chief being the run to Phillips Arm, which is practically over before
the run of Fraser River fish makes its appearance.

MIGRATION IN SALT WATER

Tagging experiments (O'Malley and Rich, 1919) have shown that the sockeyes
entering through the Strait of Juan de Fuca strike the Salmon Banks and pass along
the southern shore of San Juan and Lopez Islands, and, to a slight extent, the western
shore of Whidbey Island, thence past Lummi Island, Whitehorn Point, Boundary
Bay and Point Roberts to the mouth of the Fraser River. A few migrate north through
Haro Strait

Another tagging experiment (Dominion Report for 1929-30, p. 155; 1930), indi
cates that the run of sockeyes which enters the northern end of the Gulf of Georgia
through Discovery Passage is bound chiefly for the Fraser River. Out of 519 sock
eyes tagged at Deepwater Bay in Discovery Passage, 107 were recaptured. The 17
recaptured at the point of tagging must be disregarded. Out of the remaining 90
a total of 82 fish, or 91 percent, were recaptured either in the Fraser River or at Point
Grey (7 fish) just at the mouth of the river.

TOTAL PACK OF THE FRASER RIVER SYSTEM

The first real sockeye cannery was built at New Westminster in 1866 but no pack
records are available for the first 7 years of the industry. The pack of 1873 was
8,125 cases (Rathbun 1899). The packs of 1874 and 1875 are unknown, but figures
are available since 1876. The annual sockeye packs of the Fraser River system are
given in table 26.5

The Canadian fishery is much older than the American, reaching 100,000 cases
by 1878 and 300,000 cases by the big sockeye year of 1889. By 1896 the Canadians
had packed a total of 3,209,000 cases against 254,000 cases by the American operators.
However, the introduction of traps in the early 1890's gave a great impetus to the
industry in Puget Sound. From 1898-1934, a 37-year period, the Canadian pack
was larger than the American in only 6 years: 1903, 1905, 1906, 1915, 1922, and 1926.

Up to the end of 1934 the packs of both countries aggregated the amazing sum
of 21% million cases of sockeye, of which the Canadians had packed 10,773,000 cases,
the Americans, 10,721,000 cases.

• In compUing these data several sources have been used: The Dominion of Canada reports (1882-1934), the I'l\POrts of the British
Columhla Commissioner of Fisheries (1901-34), the Washington State reports (1890-1934), the Pacific Fisherman annual numbers
(1903-34) and reports by the U. S. Bureau of Fisheries in various years from 1893 to 1934; B8 well as much unpublished material
Including printed tabulatioDs of the pack by companies, prepared by R. P. Rithet & Co., Ltd., Victoria, B. C. for 1900; Fraser River
Canner's Association (1904-8); British Columbia Salmon Canners Association, and since 1923 by the canned salmon section of the
CanadIan Manufacturers' A/!sociation. Material for recent years has been supplled by the Office of the Chief Supervisor of Fisher·
les for British ColumbIa and by the State of Washington Fisheries Department. In the earlier years the pUblished reports of the
packs are not segregated according to species and for these years we have made use of very extensive and carefUl note. kept by Henry
Doyle of Vancouver, B. C. In addition, orlK\n8l records of various operators have been available.
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TABLE 26.-Sockeye pack of Fraser River system, in 48-pound cases

Cases canned Cases oanned

Year
Fraser
River·

Puget
Bound t Total

Year
Fraser Puget
River. Sound t

Total

367,681
162,035
250,162

1,688,334
399,636
192,231
309,647

2, 412, 700
636,728
159,991
119,707
565,953
72,321

103,200
111,838
144,698
103,395
81,976

109,101
148,977
131,438
162,748
91,172

172, 731
455,866
128,158
150,980
182,664
488,878

21,494,063

182, 241
96,974

170.951
1,102,399

248,041
127,761
184,680

1,673,099
335,230
64,584
84,637

411,5.'l8
50,723
64,346
62,654

102,967
48,566
47,402
69,369

112,023
44,673
97,594
61,044

1ll,898
352,194
87,211
81,188

128,518
349,602

la, 721, 426

1006._____________________ 185,440
1007______________________ 65,061
1908._____________________ 79,211
1909..____________________ 585,935
1910._____________________ 151,595
19IL ••_. ._____ 64,470
1912 ._____ 124,967
1913 ._____________ 739,601
1914 .______________ 201,498
1915______________________ 95,407
1016.. ._.______________ 35,070
1917 • •• _.__ 154,415
1918 ._. • • 21,598
1919 • • • 38,854
1920 .______________ 49,184
1921-.____________________ 41,731
1922••• .______________ 54,829
1923 .______________ 34,574
1924_, ._______ 39,732
1925______________________ 36,9541926 .__ 86,765
1927______________________ 65,154
1928______________________ 30,128
1929 .______________ 60,823
1930 ._______________ 103,662
1931._____________________ 40,947
1932 • •• 69,792
1933 ,.. 54,146
1934. • • 139,276

1----1--..:-..-1---:...-.
Grand totaL .__ 10,772,638

8, 125
9,847

64,387
100,000
50,000
25,000

142,516
175,000
100,000
25,000
89,617
36,000

125,000
40,000

303,875
226,000
143,000
74,000

502,862
401,300
42.5,143
397,979

1,162,048
468,000
998,909
402,417

2,081,554
667.980
372,069
196,594

1,676,936

8,125 . _
9,847 _

64,387 _
100,000 __ • •• _
50,000 • • _
25,000 __ • _

142,516 __ • _
175,000 _
100,000 _
25,000 _
89,617 . _
36,000 _

125,000 _
40,000 _

303,876 _
225,000 _
131,000 12,000
69,000 15,000

455,000 47,852
360,000 41,300
360, 000 65, 143
326, 000 72, 979
850,000 312, 048
216,000 252, 000
486, 409 512, 500
172, 617 229,800
914,911 1, 100,643
295, 679 372, 301
204,848 167,211
73,175 123.419

838,813 837, 122

1873_. • •• __ • _.-.--.
1876 • --. --
1877__• - ---. - -.-
1878. • _. __ -- -_-. ---
1879.•_._. • • _
1880_. - •-. -- - - --
1881 .-. ----"'-
1882_. • - _. -- ••-
1883•• - -- - -- --. -••
1884_. •__ • - •• __ - ---
1886_. • • ••
1886 • __ .------ -"'-1887 • ••_
1888 • ----.-----.-1889 • • _
1800_. -_-- - -- ----.
189!. ••_. -"-
1892 • •__ ----
1893 ••••_._._._•••_•••
1894 • __ ••_- --.- - -- - --.-
1896_. -----. ------
1896 ••__ -- -- - -- -----1897__• • __• __ ._••_.__ ._
1898__•• __ •••• ---. - ••-. ---
1899 • _••• __ -- ---•• - ----
1000 • _-- - -. --. - -. ---
1001. •• ---------.
1002 • ._- - --'--"-
1903 • ---. - --- - - ••
1004 • ---'-'-"
1006 .'--- -••-.-••

• Inoludes pllCks at Vlctorln, Quathln.~kl. and points In the Gulf of Georgln. Quathlaskl packs not available for 1931 and 1934.
, Inoludes 4,495 C/I888 packed at Grays Harbor and the Oolumbla River In 1909 (see Cobb, 1930).

Some idea of the former abundance of the sockeyes can be gained by noting that
in 4 years of the former big-year cycle the pack was in excess of 1,675,000 cases, and,
in 1901 and 1913, it was over 2,000,000 cases.

METHOD AND LOCALITY OF CAPTURE

INDIAN FISHING IN THE FRASER

The Indians fishing in the Fraser River, except commercially, have depended
largely on dip nets, gaffs, set nets, and spears. Dip nets are used chiefly in the larger
rivers at points where the salmon have difficulty in ascending, such as Hell's Gate
canyon; the canyon of the Fraser just above the mouth of Bridge River; Fish Canyon,
Hanceville and Indian Bridge on the Chilcotin River, and at Fort George on the
Nechako River above its confluence with the Fraser River (fig. 25). The fishing at
both Hell's Gate and Bridge River canyons is much more successful during seasons of
low water when the salmon have greater difficulty in passing. Set nets are used but
slightly, not being practical in swift water. Spears are for use in the smaller tribu
taries, especially on the spawning grounds. Gaffs are mentioned in the 1917 report of
the B. C. Commissioner of Fisheries as being used, along with dip nets, at Bridge
River canyon.

At one time the salmon were also taken by barricading the streams. The fishing
in the streams near Stuart Lake in 1830 is thus described by John McLean (Wallace,
1932) who says that the natives built weirs of stakes and brush and caught the salmon
in wicker baskets as they swam through openings in the weirs.
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In addition to catching the adult salmon the Indians formerly caught large
quantities of the young sockeyes on their migration from the lakes to the sea. John
P. Babcock (Report of the Fisheries Commissioner for British Columbia for the
year 1903) describes how the Indians had built a dam of rocks and brush across a
stream in the form of a great funnel with a basket trap at the lower end. Besides
those caught in the trap many thousands were destroyed by becoming entangled in
the brush.

EXTENT OF THE INDIAN FISHERY

Salmon fishing on the Fraser River was always carried on by the Indians, who
consumed large quantities of fresh salmon and dried larger quantities for their own
use and for barter with the tribes of the hinterland. Those living near the mouth of
the river obtained some of all species of salmon, but the Indians dwelling nearer the
headwaters depended chiefly on sockeye, and a few king salmon. The extent of this
fishing is rather difficult to determine. At some points, such as Bridge River, Kam
loops, Stuart Lake, Hell's Gate, Pemberton, and the Chilcotin River, large catches were
made in good years (see fig. 25).

Fishery officials have made many estimates of the Indian catch at the chief
fishing camps by counting the numbers of salmon on the drying racks. According to
their reports the sockeye catch at Bridge River in big years averaged 40,000. For
the Chilcotin River system the catches of 1905 and 1909 were also estimated at 40,000,
the catch of 1908 at over 20,000, and that of 1913 at 25,000. Of the Lillooet River,
Crawford (13th Annual Report of the State Fish Commissioner (Washington) 1902)
says:

Every year the Indians gather here to secure their salmon for the winter and thousands of sock
eyes are taken and dried every sesson. One Indian speared seventy sockeyes in two hours, the first
day I was there.

A toll of between 400,000 and 500,000 sockeyes in the fonner big years is a con
servative estimate of the Indian catch. Even as late as 1929, with a greatly reduced
abundance, as well as a much smaller Indian population, an accurate estimate showed
that they caught 48,000 sockeyes, 20,000 kings, 25,000 cohos, 4,500 pinks, and 6,500
chums (Dominion Report, 1930). During years of poor sockeye runs the Indians
living on tributaries where the runs failed were often on the verge of starvation, so
complete was their dependence on the salmon for their livelihood. This was the
case at Stuart Lake in 1841 and at Alexandria, on the Fraser River between the mouths
of the Chilcotin and the Quesnel Rivers, in 1855 (Morice, 1904).

CATCH BY COMMERCIAL GEAR

In determining the number of 80ckeyes captured by the various methods in the
different localitie,s, the records of the actual number of sockeyes taken have been used
wherever possible, and where these have not been available the number of cases
canned has been converted into number of fish.s

I The number ohockeyes required to 1\11 a 48-pound case of cans varies considerably from year to year, so that the use of the same
conversion factor year after year would not give the best results. From two Canadian and two United States canneries we have
obtained records covering 23 years, of the number of sockeyes required to 1\11 a case. This varies from about 10 to 13 tlsh per case,
tending to be higher In the earlier years, especially on the years of the big run. For years In which no conversion data were available
we have used the average conversion factor of the other yllars ot the same 4-year cycle, as the size tends to be the same from one cycle
t.o the next. This Is probably on account of the differences In llire of the sockeyes spawning In t.he different lake systems, as the
varlous lakes do not contrlhnte equally to the runs of each cYcle.
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Table 27 shows the annual catch by the principal forms of gear. The total com
mercial take of sockeye from 1873-1934 comes to 253~ million, of which 116~ million,
or 46 percent, have been caught by gill nets in, or off the mouth of the Fraser River.
The traps, both Canadian and American, account for 94 million, or 37 percent, and
of the remaining 17 percent, 14 percent were taken by purse seines and 3 percent by
miscellaneous gear.. The miscellaneous included most of the fish caught at Qua.
thiaski, as well as fish taken by minor Puget Sound gear such as gill nets, set nets,
drag seines, and reef nets. Approximately 5 million of the tr.ap fish and one-half
million of the purse seine fish were taken by Canadian gear, so that, if the miscellaneous
gear is ignored, the catches total 122 million by Canadian gear and 124 million by
United States gear.

The slight difference in pack in favor of the Canadians was due largely to ship
ments of fresh sockeye from Puget Sound waters to the canneries on the Fraser River,
outweighing shipments in the other direction. In the early da.ys the canning facilities
on Puget Sound were too limited to handle the catch, and the Fraser River canneries
were much closer to the sockeye fishing grounds. In 1894 the Canadians placed an
embargo on the shipment of fresh sockeye out of the Province. This embargo,
however, was not always in effect. In 1905, for instance, over 2 million pounds of
late-run sockeyes were shipped from the Fraser River to Puget Sound canneries.

TABLE 27.-Sockeye catch of the Fraser River system by various types of gear

Punelll!lnes

TotalMlscelllUleous
gearTraps

High_'Territorial
waters

Fraser River 1----.,-----1
gill netsYear

1873 • ._._. ••• •• _.. 100,839 _•• _•• •• __ -.--.--------- -------.-••• -- .-.--.-.-----. 100,839
1874. • __••• __ •• ··_·_· •__ ·_ ,r) ------.----..--.-.--.----.-. -..--.-.------ ---------.---. (~)

1876_._._•••• __ • ·····_· ·_· __ ·____ Yd7,332 :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: ({07,882

~~~L:::::::::::::::::::::::::::::::::::: 799,107 -----------.-- --.-.--------- -------------- ---------.---- 799,107
1878 •••__ •• --- -.-.- -- -.--. I,m:m:::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: 1. g~r',~
1879. • __•• ,_. ------ -- ----'-'- -- --
1880 • •••--.-.----•• -----... 272,500 - __ ••••_. -.--•••••• ---- -.-- •• - •••••-. -- •• --- •••---- 272,500
1881._.__ ._. •• ._____________ 1,768, 766 ------.------- --------.--.-- 1.768,766
1882. ••__ ._. • •__ ., --- _.- --' 1,884,700 __ --- .--- --.,- -- -•••• - -- -- - - .• --.- ---'--- - ------.- ---'-' 1, 884, 700
1883 ._. .__ 1,142,700 .--.---.------ -------------- -.-----------. ----------••-. 1,142,700
1884_.__ ._ ••• .,__ •• -_ •• --'- 272,500 __ -- - .--.- ---- - -. ----- -- ---. ---- -••• ---.-. --.- -- -- -- .--- 272,500
18~_._ •••• •__ • ·_____ I,J~ ~~ :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: I, ~~: ~~
1886_. - •• - -- ---- ---••----.---- - --- --'- ---- 37 1,
1887_. • __ ._. ------ •• - -., - I, :~:~ :::::::::::::: : ::::::::::::: :::::::::::::: .- ----.T 000' 428, 376

~rst::::::::::::::::::::::::: :::::::::::: 3,661,893 --- ------ -. -- ---.--.--- -------------. 120,000 3, ~~:~
1800. ._. • • • __ •__ ' 2, 268, 2IiO • -__ • __ ---. -- ------.- __ • __ - --. -. --- 160,000 2,428, 2IiO
1891.. • ••• __ • •• _ __ 1,208,1187 •__ -- ------ ---- ---'-'- -.- J 344, 000 J 200,000 1,840.987
1892••• • • • ••• ._._. 643,100 •• • -- •••• -••• ---. 800,000 J 100,000 948,100
18118. ._... • ._ ___ __ 6,397,006 I 100,000 •• • 371,366 I 372, 686 6,240,896
1894.__ • • ._•• _. • _•• _. __ ' _. 3,737,200 I 100,000 ._. __ •__ - I 200,000 I 194, SOl 4, 282, 001
18lM • •• • • .__ 4,033,720 6,002 .--.---.------ 003.862 207,183 6.100.767
1896 • _._. • • __ 3, 120, 628 I 200,000 • ._ __ I 694, 314 I 283, 134 4,297,971
1897. • • • .________ 9,969,300 '600,000 ------- •• ----. 13,128,486 1734, 342 14,422, 178
1898 • • ._._., ' - 2,2118,716 I 800,000 • ._ 2, 230,148 I 216,002 6,040.360
1899 • • • 4, 614, 8~ 804,681 ---- _• •• - - 6, 610, 418 438, 7~9 11,868,243
1900•• • ._. __ • .__ 1,873,981 1400,000-_ -----.------ '1,722,008 '389,856 4,886,346
l00l.. • •••• 11 792,692 '1,000,000 ---.-.------.. '12,467,967 '609,882 26,760,031
1002 •__ ._,. • • •• _ 3; 142, 814 '800,000 -. •• 12, 736, 667 '499,784 7,179,255
1003. • .__ 23.18,987 '400,000 ----"-----.-.- J 1,262,012 '261,620 .,262,619
1004_._•••• ._•• • ._ • ._._ ' 742, OSI 264,667 .--- -.---- ---- I, 289,069 168,264 2, 399, 071
1906. .__________________ 10,143,617 '1, 874,7~ -----.-------- J 8, 66~ 974 '500, 000 ~~: rJ
1906 • • __ --------.. 1.983,698 1 600200,,000 -----.-.---.-- 1; 60

003
8M

7
107,602 1,721, ••9

1007
684,033 I 000 .---•• -.-- •• -. ,80 '33,729 au

1008::::::::::::::::::::::::::::::::::::::: 707,011 I 826, 674 ._. __..._ I 1.667,296 I 00,000 2, 749, 880

I HI h seas catch 19211-1984 from U. B. Fishery Industry reports. before that from our data. plus sockeye canned at Neab Bay.

B~ei~:al:a~r~~~~~~1~ 1912 the U. B. trap catch equals our dab plus ~ percent, from 1896 to 1898 plus 60 peroent, 1894
purely an estimate, and 1891 equals our data times 2.
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TABLE 27.-Sockeye catch of the Fraser Rivet system by various types of gear--Continued

Purse seines

High seas
Year Fraser River 1-----,,-----·

gill nets Territorial
waters

Traps Miscellaneous
gear Total

19011._______________________________ •• __ • __
4,869,134 3,484,799 -.- ...... ---- ... _......- 12,026,2~3 546,278 20,926,474

1910__• _________ • _. ____ •• ___ ._. _._._. ___ ._. 1,4,')9,297 11,060,558 -------------- '1,905,962 '30,000 4,455. 817
1911.._._.•• ____ . __________ . ____ ._ •• _______ 659,496 '392,300 ----- .........------ I I, 101, 837 '25,000 2,178,6331912.__________ •_______ •_____ • ______ •___ ••_ 1,185,746 '269,603 -------------- I 1,877,945 130,000 3,363,2941913__ . _______ . ____________________ .•____ ._ 8,761,249 10,049,295 -------------- 12,493,687 38,808 31,343,039
1914••___ ••• _____ •••_. ____ • _. __ ' ___________ 2,035,630 1,344,004 -------------- 2,276,554 36,879 5,693,067
1915___ • ___ •___ . _. ______ • __ ._._. ___ .• ______ 1,050,672 244,693 -------------- 456,542 73,556 1,825,4631916.________ • __ • _______ • ____ • _______ • __ •__ 311,196 150,446 -------------- 768,369 56,305 1,286,316
1917.___ .•__ ' _. ___ . _. ________ • __ ' _._. ______ 1,402,327 1,989,191 -------------- 3,292,193 199,690 6,883,401
1018_. _____ ' __ ' _. _. _____________•. ______ •. 197,352 45,073 2,495 538,903 27,546 811,3691919___ •• _________ . __________ • ____________ 368,395 286,365 25,365 539,618 29,125 1,248,8681920__• _____•. ___ • ___ • ________ • _________ •__ 486, 1I8 53,083 828 656,917 12,783 1,209,7291921. ____ • ____ • __________ • _____ •. _. _____ ... 433.852 221,152 35,820 915,313 80,104 1,686,2411922___ • ______ • ___________ • _______ • ________ 514,249 88,277 5,157 436,848 49,461 1,093,9921923_______ ' _______________ . _. _. _____ •____ 300,1I5 142,3M 5,717 370,874 37,892 856,9531924______ • _______ • ______ •_____________ •___ 372,333 99,098 25,931 680,M4 36,390 1,214,3061925_____________ • ____________ . _____ •____ • 3\17,386 287,329 142,224 975,252 26,525 1,828,71611126.______________________ . ____ • _____ •____ 891,0,45 90,523 14,286 355, ~4~ 30,764 1,382,4661927_. ____________ ••_. _____ . __•.. __________

64~, 254 435,693 50,000 586,944 62,596 1,783,4871928________ ' ________________ ' ____________ . 267,457 61,716 19,770 566,280 26,460 lI41,683
1929__ •___________.•____ • _. __ ' __ ' __________ 605,170 368,155 102,134 926,939 56,780 2,059,178
1930__._. _______ • _____•.. _._. __ •__________ • 004,987 2,504,978 144,278 908,066 65,723 4,588,0321931. _. __________ • _.• ___________ •_____ • _._. 450,532 316,141 217,015 444,366 5,585 1,433,6391932_____ ._.____________ • _________________ . 657,222 353,849 19,579 510,113 46,378 1,587,141
1933____. _______ • _________ •. _. _. ___________ 546,026 541,505 121,061 1,198,887 42,957 2,450,4361934___•• _______ • _____ ••• ____________ • _____ 1,230,986 1,716,OM 674, 716 1,391,104 7,497 5,020,358

Total ________•____ •__ •___ . _________• 116,543,814 34, Oil, 888 1,606,376 lI4, 132, 880 7,226,575 253, 521, 533
Percent. _____________._. ____________ 46 13 37 8 100

I Estimated: From 1900 to 1912 the U. S. trap catch equals our data plllll 20 percent, from 1800 to 1898 plus 50 percent, 1894
purely an estimate, and 1891 equals our data times 2.

LOCALITY OF TRAP CATCHES

In addition to the locality segregation given in the foregoing table, the following
detailed analysis of the locality of capture of the trap fish shows the relative importance
of each fishing district in Puget Sound. Since records were obtained for about 82
percent of all of the trap-caught sockeyes, 100 percent from 1915 to 1934, inclusive,
the figures given in table 28 may be considered representative of all of the 94 million
taken by this method.

LOCALITY OF PURSE-SEINE CATCHES

Of the 35% million taken in purse seines, 1% million are definitely assigned to
extraterritorial waters off the mouth of the Strait of Juan de Fuca. The locality of
capture of the remainder cannot be as easily established as in the case of those caught
by traps. The principal sockeye seining grounds are the Salmon Banks and Point
Roberts Areas, with lesser amounts from Rosario Strait, Haro Strait, Lummi Island,
Birch Bay and Boundary Bay Areas, and a very few from West Beach.

Data from companies buying purse seine fish show that during the 4-year period
covering a year of each sockeye cycle, from 1931-1934, about two-thirds of the seine
caught sockeyes were taken on the Salmon Banks. This includes the Salmon Bank
and South Lopez Areas. Of the remainder the larger share were caught at Point
Roberts, with lesser amounts from Rosario Strait, Lummi Island, and Haro Strait
Areas.
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TABLE 28.-Sockeye catch by trapa in different areaa, 1893-19:'14 1

Areas In which caught

763

Year North of
SBIldy
Point I

Sandy Point West Beach
to Deception BIld E~Y8

Pass Landing

Strait of
Juan de
Fuca I

East of
Whidbey Is

land BIld
south of

PolntWlJson

Undeter
mined Total

18u:t________________________ 186,678 186,678
1894 _
1895________________________ 600,967 600,957

f~~:::::::::::::::::::::::: 1,~: ~~~ ~: ~f --------2,"873- :::::::::::::: :::::::::::::: :::::::::::::: 2,m~~~
1898________________________ 1,482,549 15,081 1,497,630
1899________________________ 3,247,248 832,680 4,079,928
1900________________________ 1,098,886 324,505 --------7;i48- :::::::::::::: -------Ti42- :::::::::::::: 1,436,681
1901________________________ 7,931,801 1,864,905 21,925 6, 411 595,388 10,420,430
1002________________________ 1,573,961 687,050 19,907 4,089 2,285,007
1903____ __ ____ ___ __ 776,692 246,923 22, 214 __ ___ _______ __ __ __ _ __ __ _ 1,043, 829
1904________________________ 728,780 205,141 5,119 50,000 989,040
1906________________________ 6,039,241 1,517,262 238,906 624,535 2,897 7,322,841
1906________________________ 832,147 3.'l8,049 20,348 72,357 4,037 1,266,938
1907 465,356 208,059 27,749 70, 822 2,990 764,976
1908 .____________ 1,004,494 253,066 22,485 128,218 2,519 1,410,782
1909________________________ 5,789,782 2,306,825 212, 033 725,736 1,377 9,035,753
1910________________________ 991,026 391,156 21,819 218,461 2,250 1,624,712
1911________________________ 572, 611 287,167 6,641 59,212 2,635 928,066
11112 -__________ 911,978 488,636 24,118 IM,536 3,109 1,592,377
1913________________________ 6,011,680 3,080, 543 100,027 881,123 l,31iO 10,074,723
1914________________________ 968,886 683,530 153,991 171,078 1,213 1,978,697
1916________________________ 240,670 149,264 27,672 26,506 11,046 1,484 456,542
1916________________________ 386,446 278,566 39,766 55,650 6,681 1,461 768,369
1917._______________________ 1,1184,230 1,091,186 164,683 437,175 4,197 10,722 3,292,193
1918________________________ 220,786 233,426 3:i,382 48,312 2,938 60 538,903
1919________________________ 284,714 142,805 17,136 86,608 8,331 24 539,618
1920________________________ 307,707 258,877 34,496 45,416 9,441 980 6M,917
1921._______________________ 476,128 347,136 38,713 46,508 6,208 621 915,313
1922________________________ 220,710 152,200 24,208 38,393 1,342 436,848
1923________________________ 168,851 161,238 9,115 28,3M 3,305 370,874
1924_________ 382,755 232,610 17,410 45,933 1,846 __ .___________ 680,554
1925________________________ 543,310 338,279 34,279 52,897 6,594 __ •• 975,309
1926________________________ 192, 818 129,592 6,389 25,324 -1,720 5 355,848
1927._______________________ 322,282 203,828 7,853 51,383 1,598 686,944
1928________________________ 308,092 204,315 18,156 33,812 1,905 566,280
1929________________________ 488,018 328.918 54,851 46,564 4,062 4,526 926,939
1930________________________ 488,386 323,461 35,503 58, 184 2, 532 908,066
1931._______________________ 206,338 184,492 18,332 31,150 4,054 444,366
1932________________________ 236,248 202,470 19,716 48,843 2, 836 __ .___________ 510,113
1933 ------ 510,05..1 539,848 25,137 122,349 1,500 1,198,887
1934________________________ 821,737 469,463 27,507 69,751 2, 646 1,391,104

TotaL___________ 50,952,364 19,917,787 1,561.~1 4,465,101 125,701 615,271 77,637,815

I North of Bandy PoInt Includes CanadIan traps In Boundary :lIay; the Strait or Juan de Fuca Includes Canadian traps near
Booke and American traps west of Point 'Vllson. From 1911>-34 our data Include all trap-caught sockeye. All but portions of the
Sooke data are actual numbers of nsh, Dot converted ngures.

During the late sockeye run of 1934, seining was permitted from September 1-8
in the portion of seining area 17 directly off of the mouth of the Fraser River, and
328,000 fish were taken. Small amounts of Bockeyes are sometimes seined around
Pender Island in seining area 18. In 1930 this area produced 31,000 sockeyes, in
1931,3,000, and in 1934,45,000.

CHANGES IN ABUNDANCE OF DIFFERENT PORTIONS OF THE RUN

The gill nets have been used as giving tbe best measure of the change in the time
of the run. The average gill net delivery for each 7-day period was derived by
combining the averages for each year and dividing by the number of years with data
(see table 29).
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The curves for the 12 early years, 3 sockeye cycles, and for the 12 late years are
shown in figure 22. For the 12 early years sockeye fishing usually terminated on

August 25, although consid
erable fishing was carried
on during the heavy fall
runs of 1905 and 1909. No
data are available for the
fall of 1905, but those for
1909 are shown in figure
22.

Because of the lack of
fall fishing during most of
the earlier years it is often
thought that there were no
abundant late runs in those

_._._._._.__._.-._.........__....................."-. years, but the figure shows

:t:::::;"~Ju~"f:,t:~"IT'~,·t::~.:.'u~G;'us~~c:t"UI-t!1=1·;;Sf;Pf~':;Ulit~~2=~2tJI-:,[.::::;6~1~:f6;:f~"~21tr plainly that the late run of
WEE II E H D I H G 1909 was many times as

FlOWll 22.-0ccurrence of sockeye as shown by Fraser River gill-net catches. Note b d t th t f 1930
the peak In the week ending August 11 In the three early cycles (189&-1909), which Is a un an as a 0 ,
entirely missing In the three late cycles. The late run! of 1909 and 1930 are also the most abundant of the
shown. The big years of 1901,1905,1909, and 1913 were characterized by a second late runs during the last 12
heavy run coming late In the fan.

years.
That some sockeye were ordinarily present in the river after the usual cessation

of fishing on August 25, during the years before we have accurate records, is indicated
by Rathbun (1899, p. 270) who says:

. . . the average fishing season ends somewhere about the 20th to the 25th of August, and
years are recalled when nothing could be done after the first week of that month. Small numbers
usually continue present during more or less of the early part of September, but with the near approach
of the spawning period the fish rapidly deteriorate in appearance and condition and lose their com
mercial value.

TABLE 29.-Change in seasonal occurrence of sockeyes between early and late years in Fraser River gill nets

1898 to 1909 1923 to 1934 1898 to 1909 1923 to 1934

Week ending Num- Average Nllm- Avel"lllle Weekending Nllm· Average Num- Averageberof catch per berof cAtch per ber of catch per berof Clltch peryears !om net
years !olll net

years gill net years !o11l netwith ellvery with elivery with delivery with ellverydata data data data

--- --------
July 7___________________ 3 33.34 5 10.83 Sept. 22_________ •_______ 1 202.90 7 9.03July 14. _________________ 9 14.40 6 10.41 Sept. 29. ________ •_______ 1 107.32 4 3.09July 21- _________________ 10 19.73 12 8.44 Oct. 6. ___________ • __ •___ 1 SO. 93 3 15.64July 28____ •_____________

12 34.37 12 13. OIl Oct. 13__________________
-~. __ .... - ----_ .... _-- 3 2.77Aug. 4___________________ , 12 63.31 12 15.16 Oct. 20. _________________ -------- ---------- 2 1. 63Aug. 11_________________ 12 86.58 12 16·Y8

Oct. Z7 __________________ -------- .- _... _-- .-- 2 1.44Aug. 18_________________ 12 70.13 12 14. (J6 ----------Aug. 25__________.._. ___ 12 35.14 12 14.04 Number of flsh ____ ........ _- .. -- 1,982,735 --.---- .. 1,469,746Sept. L _________________ 4 23.41 12 14.17 ----------Sept. 8__________________ -------- ---------- 12 11.10 Number catches___ ------_ .. 30,706 -------- 87,514Sept. 15_________________ 1 101.52 12 16.00

What has happened to the early ru:ns is clearly shown by table 30, giving the
average catches during the period from July 15-August 25, which embraces almost all
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of the period usually fished during the earlier years. The decrease in abundance is
astounding, the average of 14.85 sockeye per delivery during the later years being but
24 percent of the earlier average. Even if the fonner big-year cycle is omitted from
both periods, the deliveries in the later period are only 32 percent of the earlier.

TABLE 3D.-Average catch per gill net delivery of sockeye on the Fraser River

Yeai'll

Number
caught
July 16

to Aug. 26,
Inclusive

Number
or de

liveries

Average
delivery YIlIII'8

Number
caught Number Average
July 16 or de- delivery

to Aug. 26, liveries
Inclusive

11.27
17.94
14.37
18.89
7.80

11.64
24.43
13.19
9.35

20.69
13.67
15.06

783
1,018
1,183
1,172
2,388
3,282
3,512
6,181
6,101
7,389
7,677
9,427

8,823
18,266
17,006
22,134
18,600
37,873
85,811
81,557
57,064

152,847
104,944
141,932

31.16 1923 ._. _
64.04 1924 •__ • _
32.60 1925 • • _

138.88 192tL... ..... _
75.35 1927_. . _
45.07 1928 ... .. _
22.80 1929 . _

147.72 1930 . __ . • _
57.44 193L • •• _.
23.28 1932..•.•. _. • . _
33.49 1933-.•• ... _
77. 55 1934,. . ...

\-_:.---\----:.-

1,240
1,201
1,172
1,345

607
3,640
2,846
4,901
2,237
3,062
3,872
2,598

38,636
76,910
38.208

186,797
45.736

164,058
64,867

724,000
128,484
71,292

129,662
201,467

1898 • _
1899..__ • •.. ..
1900 ...... •_•__
l00L.. .•. .. _. .
1902 . _._. _
1903.__ .. _. _•• . _. _. • _
1904 . _. _
1005.. • _
1906 .
1907. ._. __ . •• _
1008. .. _
1009 ._... •• • __ ._ ..

Sum ... _. __ •. _. •__ .____ 749.38
1====1==--==·-=Average ._... • .______ 62.45

Sum . . .__ 178.20

= --=Average ... • . •• 14.85

--Average or "off" years. . .•. 42.83 Average or "off" years. . .______ 13.86
_________ '- --'--__--'._.. ~ ._.L.._ ___.!L....__

The most unfortunate feature in the depletion of the earlier-running sockeyes is
the accompanying fall in the quality of the pack as a whole. Not only have the
sockeyes been depleted, but worse, the depletion has been much heavier during the
early run when the quality is of the best.

The late-running sockeyes have been encouraged by several circumstances; first,
during the earlier years the late run was seldom fished on account of its inferior
quality; second, the Fraser River closed season, which began on August 25 during
most years, was a protection; third, the lO-day fall closed season in odd-numbered
years from 1921-29, and in all yea.rs since 1930 4l Puget Sound waters, has enlarged
the escapement of the late-running fish. This serves to emphasize the fact, common
to nearly all fisheries, that the most valuable portion of a population is usually the
first to be destroyed.

CHANGES IN ABUNDANCE

Because the sockeye has always been the chief object of the gill net and trap
fisheries, its abundance may be more accurately measured than that of the other
species. The abundance of a salmon run cannot be measured in the same manner
as that of a marine species for which each unit of gear may fish throughout the season
upon the same general population. The salmon are running a gauntlet, each school
avoiding capture as it approaches closer to its goal. Therefore, because variations in
temperatures, currents, winds and tides cause changes in the rate and exact route of
migration, the productivity of the different fishing areas may exhibit annual variations
independent of those produced by the actual numbers of migrating sockeyes.

Conditions often favor one form of gear more than another, so that the availability
of the schools to one method of fishing must not be accepted as the final criterion of
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abundance without comparing it with the availability to other forms of gear. Also,
the number of sockeyes caught on Swiftsure and Salmon banks is bound to influence
the catches in Boundary Bay, and they aid in influencing the catches in the Fraser
River.

The gill nets in the Fraser River, covering a restricted area, undoubtedly sample
the portion of the rtJn that escapes thus far more thoroughly than the traps and seines
can hope to do. If the number and efficiency of the gill nets remained constant they
might then give an adequate picture of the escapement, but, unfortunately, their
number varies considerably.

To work out these complexities so as to allow for the difference in seasonal avail
ability to different gear, the effect of one form of gear on the catch of another, the
amount of competition between units of gear according to their numbers, and, finally,
the changes in abundance of some races due to the difference in fishing intensity at
different parts of the season, is beyond the scope of this report. General indices of
abundance are presented for the major forms of gear and such general conclusions
drawn as appear justified.

AVERAGE CATCH PER UNIT OF EFFORT WITH GILL NETS

The number of sockeyes actually captured by gill nets in the Fraser River, taking
into consideration, whenever possible, fish shipped to and from the Fraser River, is
given in table 31. This has been divided by the number of units of fishing effort and
the results shown in figure 23.

In the earlier years the catch was often limited by the capacity of the canneries,
and this continued in the big-year cycle up to 1913. Under these conditions the
curve does not give a true picture of the actual early abundance which was undoubtedly
somewhat higher.

TABLE 31.-Catch per unit of effort by gill nets, 1877-1994

Number Total Catch per Number Total Catch per
Year gl1l·netted units of unit of Year gl1l·netted units of unit of

effort effort effort effort

---
1877•••••_._. _____ •• ________ 799,107 2M 2,804 1007__•___ • ____ •• _____ •_____ 084,033 2,942 199
1878._____ • _.•______________ 1,077,000 449 2,899

1908________________________
707,011 2,410 293

187IL_____ •_______ • __ -._••. ,571,350 304 1,879 1009___ • ___________________ • 4,869,134 4,634 1,0511880______ . _•• ________ . _____ 272,500 274 995 1910.___ • _____ •___ ._. _. _____ 1,469,297 2,746 6321881._____ ._.____ ._. _____ ._. 1,768,766 396 4,467 1911._________ . ____________ • 659,496 2,350 2811882___ • __ • ______ • ____ • __ • __ 1,884,750 666 2,830 1912_.________ •_. _______ • ___ 1,185,746 2,476 479
1883•• ___ • __ • ___ •__ • _._. _._. 1,142,700 782 1,461 1913___ . ___ • _________ • _____ • 8,761,249 4,369 2,005
1884••• ___ •_________________ 272,500 723 377 1914______________ •____ • __ ., 2,035,630 4,621 441
1885_________ . ___ .• _• __ . _.•_ 1,112,257 672 1,655 1915._______________ ' __ ' ____ 1,050,672 4,663 225
1886.__ • _. ____ . __ . _. _. _. ___ • 387,720 775 500 1916•. ___ • ______ ._._. ___ . __ . 311,196 4,200 72
1887______ . __ . _. _. ___ '" ____ I, 42~, 375 1,055 1,354 1917.______ • _. __ . ____ •• _. ___ 1,402,327 4,849 289
1888__ • _________ ._•• ___ • __ •• 433,000 576 752 1918__ ._. ___ ' _. ___ • ____ •• ___ 197,352 3,049 651889•• _______ • __ •• __________ 3, 6lil, 393 .596 6,126

1919____________________ ._._ 368,396 2,600 142
1890._. ___ ._ .•_. ____ ._. _____ 2,263,250 596 3,797 1920.____ , __ •_..____ ,_._ •___ 486,118 2,545 191
1891.. __ • __ • _________ • ___ . __ 1,2116,937 629 2,062 1921_•••••_. _•• ______ •___ • __ 433,852 2,702 1611892____ . ________ • _. ______ .. M3,100 954 5(19 1922_______ • _____ . _..______ • M4,249 2,M8 2021893____•.• __ • _____ • _._. ___ • 5,397,005 1,626 3,819 1923_______________ • _. _____ . 300,115 1,768 1701894______ .._. ____ , _________ 3,737,200 2,481 1,506 1924._•• ______ ••• ___ ._. _,_._ 372,333 1,768 2111895.___________ • _____.______ 4,033,720 2,080 I, 1163 1925___ • _________ • ________ ._ 397,386 1,689 235
1896._. ___ •• ______ • _____ ._•• 3,120,523 4,291 7'Jfl 1926___ •.• _____ • _._. _._. _. __ 891,045 1,810 4921897______ •________ • ___ • __ ._ 9,959,350 3,832 2,599 1927_._.___ • ___ •• ____ • ____ •• 648,2M 2,010 323
1898_. __ ._. ______ •_____ • ___ • 2,293,715 4,642 494 1928___ • ___ ._. ___ ._. ___ • ____ 267,457 2,092 1281899_____ • _••• _____ •• _______ 4,514,385 4,7M 943 1929._.__________ • __ •• _. ___ • 605,170 2,312 2621900___ • __ • _•_____ •__ ._.____ 1,873,981 6,369 294 1930___ • _. ______ •• ___ ._. ___ • 964,987 2,375 406
1901.____ • __ -.-____ ._••_. __ • 11,792,692 6,350 1,857 1931.••___ ._._. _____ ._. ___ ._ 450,532 2,163 208
1002•• _. ___., _-- -_. ____•• _._ 3,142,814 4,278 735 1932••• _____ • __ • _••• ____ •• __ 657,222 2,289 2871903.__ •• _________ •• _. _____ • 2,338,987 5,362 436 1933.____ ._.______ •_________ 546,026 2,598 210
1904_.____ •• __ .-._._ -. __•___ 742, 081 3,571 208 1934_________• _____ • _. _.____ 1,230, 986 2,745 448
1005._•• _••• __ --, ___ ,,_, _••• 10.143,517 4,082 2,2141906._._______ •__• -•• __ •__ •• 1,983,&98 3,178 624 Total•••_•••••_•••••• 116, 335, 643 .......----.-- -_...........-....-
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On account of economic conditions only six canneries operated in 1884 and 1885;
but the number of licenses issued was as great as in years when double the number" of
plants were busy. Therefore, .the low points of 1884 and 1885 should be regarded
with suspicion, as the catch per net was obviously lowered by the inability of the
canneries to utilize their full catching capacity. Eliminating these doubtful years,
1886 appears to be the low point of the early period.

Since about 1897 the whole curve is lower than would be the case were the whole
sockeye population to have reached the river, as it did before the expansion of fishing

in Puget Sound. Regard
less, however, of all the fac
tors that presumably affect
the level of the curve to
some extent the fall is far
too pronounced to mean
anything but depletion.

INDEX OF ABUNDANCE
FROM TRAPS

The salmon traps form a
very reliable means of deter
mining the abundance of
the sockeye, inasmuch as
they were driven year after
year in the same location;

tin .. _ _ _ _ ... _ _ ... •• ... ... _... and, although the fishing
FIGURE ~.-Annualcatch per unit or fishing elfort or Fraser River gill nets ror the abilityof the individual trap

58-year perlodrrom 1877-1934. Note the decrease In the catch Ineachorthe rourcycles. may have varied somewhat
These cycles are cllused by the sockeye maturlng predomlnlltely lit 4 years or llge.

from year to year, on ac-
count of weather or tides, yet the decrease in the catch of one trap is apt to be compen
sated for by the increase in another if a sufficiently large sample is utilized.

In making this index traps were selected from various localities so as to discount
the effect of any slight changes in migration routes or any diminution of the numbers
migrating past anyone locality, which might be caused by hydrographic conditions
or by sockeyes of different lake systems using different migration routes through the
salt water channels leading to the mouth of the river. Of the 43 traps selected, 3
were from the Point Roberts Area, 12 from Boundary Bay, 5 from Birch Bay, 4 from
Lummi Island, 6 from Rosario Strait, 3 from the South Lopez Area, 4 from Salmon
Banks, 1 from Waldron Island Area, and 5 from Haro Strait. No trap selected fished
less than 10 years and 5 of them fished from 1898 to 1934, or 37 years, without a single
break. They averaged 27 fishing years each between 1896 and 1934. The use of more
traps would have given too much weight to the Boundary Bay Area which was already
well represented. In most of the other areas all available traps were used to aid in
compensating for changes in the route followed. No traps were used from West
Beach as they also catch sockeyes bound for the Skagit River, but, as this area. is a.
small producer of sockeyes, its omission can be of no consequence in determining the
trend.
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As not all of these traps fished every year during the period under consideration,
it was necessary to determine the relative efficiency of each trap, especially since no
two traps are exactly alike in their potential capacity ·to catch fish. In determining
these efficiencies it was, of course, necessary to use a base.

The use of anyone year as a base could not give a very accurate picture of their
relative efficiencies, so a 28-year period was employed, from 1902-31; with the excep
tion of 1908 and 1922. Fifteen traps were found that had fished every year during
this period, of which 1 was from the Point Roberts Area, 10 from Boundary Bay, 2
from Birch Bay and 1 each from the Lummi Island and Salmon Bank Areas. For
these traps an average annual catch per trap was computed. Using these average
annual catches as a standard, or base, the proportion that the total annual catches of
each of the 43 traps formed of the same annual catches of the standard was found. In
stead of using these proportions as weights, each trap was assigned an efficiency weight
ing which was the calculated average annual catch it theoretically would have caught
had it fished for the whole 28 years represented by the standard, or base, curve. This
was done for each trap by merely multiplying the average annual catch of the standard
curve for the 28 years by the above-mentioned proportion.

Having determined the relative efficiency of each of the 43 traps, the index was
made by dividing for each year the total catch of such of the 43 traps as were driven
by the total efficiency weightings of the same traps. The index figures are not actual
numbers of fish but, as with most other indices, are to be considered in relation to one
another. However, they give roughly the percentage that each year's catches are
of the average of the 28 years represented in the standard curve.

Even though the trend of the base curve for the 15 traps rose or fell at a different
rate than did the trend of the traps as a whole, this method of determining the effi
ciencies would prevent this difference in the trend from having any effect on the final
index unless a large share of the traps selected fished for only a short number of
years at one end of the period of time. Since this condition does not obtain, the
index is believed to be a reliable measure of the changes that have occurred in the
trap catches.

TABLE 32.-Sockeye index of abundance from traps, 1898-1994

Index Index
Efficiency Num· Index or rrom Efficiency Num· Index or rrom

Year Catches ber 01 ahun· stand· Year Catches ber 01 abun· stand·weights traps dance ard weights traps dance Brd
curve curve

-----
1896. ""'" 259,512 157,152 6 165.134 .... ---._- 1917•••• __ .. 1,777,158 1,361,500 43 130.521 139.225
1897. __ •• _•• 843,303 349,089 10 241. 572 -.--- ....... 1918.. ____.. 350,451 1,316,830 39 26.613 23.5481898________ 821,677 381,254 11 215,520 .._---_ .... 1919_ •• ___ ._ 306,114 1,161,984 35 26,344 29.226
1899. __ • __ •• 2,663,376 766,475 21 352.543 --_....... _- 1920______ ._ 499,406 932,5ti3 27 53.563 62.306
1000•.•. ____ 942, 721 868,394 26 108.559 -------- 1921. _______ 621,100 1,310,431 42 47.403 47.050
lOOL __ ..._ 6,005,464 833,241 26 6ll.623 'i32:036

1022...... __ 328,654 802,664 20 40.938
1002. __ •. ___ 1,403,869 983,037 30 142.809 1923_. ______ 276,658 1,180,625 36 23.433 24.9501903.• ______ 703,336 9,83,037 30 71. 547 70.728 1924.... ____ 656,636 972, 746 27 67.120 65.7691904___ • ____ 809,681 912,297 26 66.829 68.660 1925________ 679,459 1,302,442 38 62.168 69.422
1906••• _____ 4,273,212 1,033,479 31 413,478 424.986 1926__ • __.._ 272,170 1,171,431 33 23.234 24.999
1006____ .... 876,782 900,361 29 88.431 00.637 1927_. ____ .. 392,468 1,263,574 39 31.060 36.742
1007_____... 612,36ll 976,475 28 52. 471 53.652 1928. __ ...._ 418, 199 1, 121,823 32 37.279 36. 086
1008__ ...... 007,670 824,243 23 1l0.I22 _.... _---- 1929__ • _____ 552,836 r, 310, 431 42 42.187 47.686
1009.. __ . __ • 4,621,094 1,005,863 31 421. 689 406.717 1930__ ...... 629,889 1,195,611 36 62. 683 48.720
19I0........ 1,058,917 1,042,61"9 28 101. 668 98.828 193L. __... 298,280 1,169,332 36 25,507 23.967
19l1.....__ . 657,770 1,232,865 33 53.353 56,610 1932........ 338,576 743,919 21 45.513 .. _.....-- ..-
1912..... _•• 1.082,917 1,198,760 32 00.336 86.776 1933. ___ . __• 753,3ll I, ll5, 144 32 67.563 ---_ ......-
1913. __ ..... 5,700,820 1,226,629 35 472.092 492.264 1934........ 921,829 1,076,916 33 86.599 -----.....
1914........ 1,282, 777 1,294,2112 35 99.113 96.928 -----
1915.. __ .... 244,628 1,342,578 40 18.221 20.320 Total. 46,110,330 .._-...._........... --_........- ---------- _.._......_...-
1916......._ 487,271 1,106,225 33 44.048 '2.167
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FIGURE 24.-Sockeye Index or abundance calculated from the oatehes or Puget Sound
traps tor the SO-year period from 1898-11134. A. decrease In abundanoe has occurred
In all oycles.

PURSE SEINES

The index would appear to be extremely reliable for trap-caught sockeyes, as,
during the period from 1896-1934 the 43 traps caught 45 million sockeyes while
the total trap catch since the beginning of the fishery totals but 94 million. During
the past 20 years, when complete figures for trap catches are available, our sample
comprised as high as 82 percent of the trap catch in 1924, and fell only as low as 54
percent, in 1915 and 1917.

The index (table 32 and fig. 24) shows a marked decline in abundance in all four
age cycles, comparing favorably with the average catch per unit of gill net effort,
except in a few years. In
1897 the abundance shown
by the trap index is decid
edly lower than that shown
by the gill net averages,
but a large part of this
discrepancy may be due to
the fact that a great many
of the traps were driven
for the first time in 1897
and so had not yet been
efficiently located. The de
tails of the levels of abun
dance shown will be dis
cussed under the various
cycles.

In the 26 years since
1909 when purse seines be
came an important factor
in the sockeye fishery, their catch has exceeded that of the traps in only 3 years: 1930,
1931, and 1934. Their success in 1930 was due to the heavy schooling, especially at
Point Roberts, of the abundant late run whicl;1, massed in the shallows off the river
mouth, were easily seined. The 1931 catch exceeded that of the traps because the
seines had their second most successful season on Swiftsure Bank. In 1934 the purse
seiners were prepared for a repetition of the abundant late run of 1930 and, although
they did not do as well in the inside waters, they caught over three times as many
sockeyes on Swiftsure Bank as in any previous season. In 7 of the 26 years their
catch in both inside and offshore waters totaled less than 150,000 sockeyes per year.
Six of these were even-numbered years when no pink salmon were running. The
seiners fished during the early season for cohos in the offshore waters, and during the
late season for both cohos and chums in the inside waters.
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In the odd-numbered years, which have abundant pink salmon runs, usually
three or four times as many sockeyes are seined as in even years, because there are
more seine boats fishing, and they are largely concentrated during the late summer
in the areas where the pink salmon are migrating on their way to the Fraser River
and other streams in the Gulf of Georgia.

The average size of the purse-seine delivery is not a good measure· of sockeye
abundance. In the even-numbered years it tends to be high, as the boats fish only
during the height of the run. In the odd-numbered years it tends to be low, as the
boats often made a large number of catches, containing few sockeye per catch, while
fishing primarily for pink salmon. The purse seine catches are thus not as reliable
as a measure as either the trap or gill-net catches, but they do show how the purse
seines have fared under varying conditions of abundance.

In making this index the number of sockeye taken each year during each 7-day
period was divided by the weighted number of deliveries. The weights were given
according to the size of the boats making the catches in accordance with the efficiency
weighting for all species described in the purse seine section of this report. Data
were available for every year, except 1920, from 1911-34. Of the 23 years remaining,
the data for 1918 cover such a short period of time that they were not used in comput
ing a normal curve for each week From the other 22 years a normal average daily
delivery was made for each of the 6 weeks between July 15 and August 25, by merely
dividing the sum of the averages for all years by the number of years. No week
had less than 19 years data.

For each year the sum of all the average daily deliveries for the six 7-day periods
between July 15 and August 25, or as many of these six periods as there were data
for, was divided by the sum of the average daily deliveries for the same periods for
the AOlmal. The resulting index then is a measure of the annual abundance ex
pressed as a peIcentage of the normal.

The purse-seine index of abundance differs from the trap index in a number of
years, but before deciding on the meaning of these differences several factors must
be considered. Thus the actual catch of sockeye in 1918, 1922, 1924, 1926, and 1928
by purse seines in Puget Sound was less than 100,000 fish. In 1918 it was only
45,000 and in 1928 it was but 62,000. In such years the total quantities caught by
purse seines were very low in relation 'to the actual abundances.

In cel tain other years the purse-seine index is very high in relation to that for
traps, as the purse seines may make catches out of all proportion to the abundance
when the fish are heavily concentrated, as they were at Point Roberts in 1930.
Although it has seemed unwise to lay any stress on the purse-seine index as an accu
rate measure of abundance, yet, considered in relation to the trap and gill-net indices,
it portrays the fluctuations in availability of sockeyes to the purse seines, and is thus
necessary to an understanding of the fishery.
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TABLE 33.-Sockeye index of abundance from Puget Sound purse seines, 1911-34

Aug. 11Aug. 4July 28July 21July 14

Average size of delivery for week endlng-
Number of NU~ber ~~t~~egf 1----.-------,----.----,----

fish catches Clltnhes
Year

---------1----1----------1----1----1---·1----
191L•••••••••••_•••••• 25,634 262 238.52 55.92 138.72 178.85 134.93
1912. •••_•••_. •••• ._.__ 80,955 442 452.16 29.24 53.54 180.21 201. 96 286.11
1913•• • __ • ._•• .__ 1,312,188 799 904.26 39.48 100.42 555.81 1,999.39 2,938.88
1914_ ••••••••••_. •• _•• _._____ 405,937 1,176 1,308.00 35.81 87.31 230.62 555.60 261. 75
1915••• ._._•••••• • ._.__ 60,644 1,815 2, 184. 32 9.12 30.27 40.35 40.13
1916•••••••••••••_.______________ 36,645 513 590.52 15.99 55.15 71. 77 65.22 55.73
1917••• _._ •••••••_••• ._. .__ 180,477 890 1,181. 70 22.36 88.20 243.28 460.00 120.46
1918••• • __ •• _. ._. • 7,708 '153 192.20 47.63 36.31 40.15 42.20
1919__ __ •• •••• 22,229 212 311.22 _._••• •• _. • _.__________ 72.20 138.27
1920 _•••• •• • • ••••• • •• • _
192L •• __ •• _•• _••• ._••• ._ 59,340 1,174 1,668.70 81.19 72.67 53.17 38.89
1922__ • .__________ 19,954 149 137.54 •• • •• ••• 46.06 69.78 113.51
1923_ ••• __ ._._. •• _••• __ 80,279 1,253 1,780.62 _. ._._•••_. • 12.83 32.36 32.87
1924••• 26,253 184 247.76 52.23 160.78 131. 59 113.68
1925__ ._•• • •• 61,764 837 1,220.70 17.24 99.59 115.38 87.20 40.41
1926 .____________________ 74,904 504 666.34 18.09 62.57 115.05 194.10
1927_. __....__ • ._. 257,741 1,714 2,483.58 12.30 16.74 21. 47 53.06
1928 • .____________ 54,603 1,212 1,755.00 45.21 54.44 45.58 34.6li
1929__ ._•••••••• 349,740 4,031 5,958.18 33.88 78.01 89.51 73.98 102.54
1930. ._________ I, 5m, 026 2,451 3.921. 71 10.55 31. 52 82.94 76.52
193L _._. • ••_._._________ 235,804 4,206 6,510.87 10.15 16.82 35.72 38. 12 74.45
1932_••_••• • .__ 364,018 3,711 5,832.54 24.15 26.50 55. 70 1O'~. 80 74.97
1933_ ••• • •• 495,126 7,368 11,375.44 34.39 49.88 58.09 72.40 97.41
1934 •• __ 1,227,634 2, 758 4,222.36 18. 60 21. 74 33.36 50.02 164.51

Sum 1. __ • • __ ._______ 6,942,663 37,814 1,057.77 2,296.05 4,550.09 5,187.83

Number ofyears•••__ ••_••• •• __ •• _•.• ._. .. 19 21 22 22

Normal average ._. • __ ••• • ._. • . _ 55.67 100.34 206.82 235.81

Average size of delivery for week ending-Continued

Index
Sept. 8Sept. 1Aug. 25Aug. 18

Sum of Sum of
1 ......-,,-- ----; ..., 1weekly a,'er· normal aver-

agos July 15 age.~ for same
to Aug. 25 weeks

Year

1911. •••••••••_•••••_•••••• __ • 73.55 53.83 _•••••• _•••••• • ••••••• 635.80 905.79 70.19
1912 ••••••••••••••••• 97.43 __ ._. __ • ._••• ••• _.________ 819.25 787.13 104.08
1913•••••••••••••••••_........ 2, 119. 56 468.27 274.85 128.86 8,278.33 905.79 913.93
1914._ •• __ •••••• _._._._._.__ ._ 24.04 111. 30 •••••• __ ._ •• • .____ 1,270. 02 90.~. 79 140.28
1015•• _._ •••••••••_••• _•••••• _ 21.98 30.51 16.20 6.56 172.36 905.79 19.03
1916•••• _..................... 36.82 •••••••••••••• _•••••••• _•• _. _•••••••_•••• _ 284.69 787.13 36.17
1917••_•.••••••• __ ••_•• _._. __ • 93.31 40.29 28.05 9.50 1.045.54 905.79 115.43
1918•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• __ -••••••• -----. 166.29 607.64 27.37
1919_••• _••_••••_._. __ •••••••• 106.18 73.33 35.25 29.34 389.98 740.78 52. 64
1920_._••••••••••••••••••••••• - ••••••• -.-.-- -••• -••------- •••••••••••--••••••••••••.-.- ••••••• -••• -. -- ••• -- -- •••••
1921.._•• __ ••••••••••••••••••• 32.88 23.03 8. 70 6.36 301. 83 905.79 33.32
1922_•••••_................... 144.11 133.17 ••__ •••_. ._••••• •• 506.63 850.12 59.60
1923••_•• __ ••••••••••••••••••• 67.44 6.5.02 42.79 13.96 210.52 850.12 24.76
1924. _•••_._ ••••••••••••••••_. 48.07 _••• _••• ._••• ._._ ._•••••• 506.35 787.13 64.33
1921i••••••••••••••••••••••••• _ 44.22 32.16 21. 22 18.37 418.96 905.79 46.25
1926_ ••• __ ._•• __ ••••_•• _••• 114.32 51. 00 _•• - •••1-4.7-.-26--- '-"'-'1-5-2-.-0-7-. 555.22 905.79 61. 30
1927.......................... 64.07 125.09 282.73 1105.79 31.21
1928••••_•••••••_._ ••••••_•• __ 24.73 10.26 4.56 I. 37 214.87 905.79 23.72
1929•••••_•••••••••••••••••••_ 90.01 50.41 27.74 9.01 484. 46 905.79 53.48
1930.......................... 147.00 413.27 603.17 673.61 761. 80 905.79 84.10
1931 __ •••_••••••_.__ ._•••_._._ 56.95 33.90 26. 77 13.78 255.00 905.79 28.26
1932.......................... 65.59 24.41 19.31 21. 72 350.03 905.79 38.64
11133_ •••••••••_•••••••_•••••_. 56.09 27.75 17.94 9.15 361. 62 905.79 39.92
1934•••••••••••••••••••• _._... 430.36 487.49 296.52 690.08 I, 187. 48 905.79 131. 10

118.66

Sum '•••••••- ••••••••• _,==3,;,'94.=8=.7=1=/===2;.'2=64=·=lI8=I'·=_=_'='=''='='-=-=-_=_'1=_=_.=-..- -=.=--=-=--=-=-,=-=--=-=--c-=''=-=--=-=-, =--='=--=-",--=-~.-,;-~.-;/,-;;-;--;;.;••;;-,;--;;;.;--
22 19 _•• _•••• ••. •• •• _•._._._ ••••••

179.49

Number of years••••_•••••••_

Normal average•••_•••_••••••

, ExcJudlng 1918.

71941-38----6
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COMBINED INDEX OF ABUNDANCE

In years when fishing conditions favored the traps the gill net measure of abun
dance was usually lower owing to the toll exacted by the traps, but when conditions
were rev~rsed, as in 1915 and in 1926, the gill net index was the higher. Since the
two measures are thus somewhat interdependent, neither one gives as clear a picture
of the actual abundance as the two considered together. Therefore, the two have
been combined.

In making the combination each index was, from 1896 to 1934, expressed each
year as a percentage of its average over the whole 39-year period. In each year
each percentage was then weighted in accordance with the percentage of the com
bined trap and gill net-caught sockeyes that had been taken by that form of gear.
The weighted percentages were then combined to form the final index, which is
given by 4-year cycles in table 34.

EXPLANATION OF CHANGES IN ABUNDANCE

Having reviewed briefly some of the causes of changes in the sockeye fishery, the
question arises as to the present state of the fishery and the present state of abun
dance. In order to arrive at any reasonable conclusions account must be taken of
the changes that have occurred within each cycle of 4 years-four years, as men
tioned above, is the age at which the majority of the Fraser River sockeye mature
in regard to the size of the spawning escapements, and the extent of the areas seeded.

TABLE 34.-Abundance by cycles of Fraser River sockeyes

Combined
Year index of

abundance

1899______________ 236.0
1903______________ 72.6
1901..____________ 40.2
1911..____________ 46.5
1915..____________ 33.4
1919______________ 23.3
1923______________ 24.5
1921..____________ 43.2
193L____________ 211.6

Combined
Year Index of

abundance

1896______________ 134.1
1900______________ 69.4
1904.._____________ 48.31908______________ 78.8
1912...____________ 79.1
1916______________ 29.3
1920______________ 39.9
1924...____________ 43. 7
1928______________ 28.1
193L____________ 46.9

Combined
Year index of

abundance

1897______________ 411. 7
190L____________ 421. 4
1905______________ 374.7
1909______________ 299.3
1913______________ 377. 5
1917______________ 90.1
192L____________ 35.6
1926.._____________ 42.6
1929______________ 39.8
1933._____________ 49.8

Combined
Year index of

abundance

1898______________ 132.4
190L____________ 126.4
1906______________ 96.4
1910-.____________ 89.2
1914.._____________ SO. 8
1918______________ 111. 0
1922______________ 36.4
1926._____________ 70.3
1930______________ 69.3
1934...____________ 76.6

The providing of a large number of spawners, while of importance, cannot achieve
permanent rehabilitation unless these spawners are members of several different "races"
or "colonies" of sockeye, so that they will migrate to many different lake systems.
Such a distribution of spawners will insure ample spawning gravel for the adults, will
guard the fishery against failure when on occasion unfavorable conditiOJ,ls of weather
or enemies destroy the spawning of any single lake system, and will give a greater
stability to the fishery as it is far better to have successive waves of migrating adults
passing through the gear, than to have the whole season's migration occur in a very
few weeks, as may easily happen when the total migration is to one lake system. A
clearer conception of these waves of migration may be gained by thinking of the main
river merely as an extension of the salt water channels up which different races of
fish migrate to their spawning grounds on several independent lake systems. The
principal lake systems of the Fraser River, the tributaries of which are sockeye
spawning grounds, are shown in figure 25.
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SOCKEYE SPAWNING GROUNDS
or THE

f'RASER RIVER

FIGURE 25.-Sookeye spawning ground of tho Fraser River. All of tho lakes shown are mentlonod as sockeyo lakes olther In the
reports of the British Columbia Oommlssloner of Fisheries or In the reports of the Department of Fisheries of Canada. Other
lakes In this river system have been omitted. The sookeye spawn ohlefly In the streams tributary to these lakes. Tae saokeye
fry descend Into these lakes and spend some time there, usually about a year and a haIr, before mlgratlnl to the sea.
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ABUNDANCE OF CYCLE ENDING IN 1934

The cycle of years-1934, 1930, 1926, etc.-immediately following the big years
showed a decline from 1898-1914 amounting to 39 percent from the 1898 level. The
catch of 5,000,000 sockeyes in 1898 did not appear to be unduly heavy at the then
existing level of abundance, only a 4 percent drop, which may not be statistically
significant, occurring between 1898 and 1902. In 1902, however, the catch was in
creased to over 7,000,000 fish, resulting in a drop of 23 percent in the abundance of
the 1906 run. Catches of over 4,000,000 in 1906 and 1910 were both too heavy for
these lower levels of abundance and the catch continued to decline.

In 1914, the lowest level of abundance the cycle had thus far experienced, the
fishing was very intense. One hundred traps fished in the sockeye areas, the most in
any off year since 1903, and the gill net effort was exceeded only by 1900, 1901, and 1903,
resulting in a catch of 5,700,000 sockeyes. The spawning ground reports for 1914
indicated the poorest escapement on record, which was amply borne out by the run
of 1918, the next year of this cycle, which was the poorest in the whole history of the
Fraser River fishery.

The intensive fishery of 1914 was doubtless instrumental in causing this remark
ably low escapement, but there is little doubt that at least a small portion of the blame
must be laid on the blockade of Hell's Gate in 1914. The report on this blockade
stated that no salmon were able to ascend through the canyon from August 10 to 25,
and that the fish had great difficulty in passing at other times, some 20,000 being put
over the rapids with dipnets.

Although a fair amount of gear was employed in 1918 the catch of just over 800,000
was relatively much less than that of 1914, considering the very low level of abundance.
However, the remarka,ble increase in abundance between 1918 and 1922 cannot be
explained in terms of catch or escapement. The survival rate of the sockeyes being
influenced to a great extent by conditions in the lakes, and probably, to a lesser extent,
by conditions in the ocean, is subject to occasional violent fluctuations. In this case
the result was a doubling in the level of abundance between 1918 and 1922.

In 1922, with the sockeyes much more numerous than in 1918, the catch was only
slightly over 1,000,000 fish. The number of sockeye traps was the lowest since 1898
and the gill net effort had fallen considerably since the war years, permitting the best
off year escapement for several years, possibly since 1912. One feature of the 1922
run was a fair escapement to the Shuswap-Adams Lake system.

The relatively good escapement of 1922 was reflected in an improved run in 1926.
The run was exceptionally late, and, in addition, appeared not to have followed its
usual migration routes through the salt-water channels leading to the mouth of the
Fraser River. As a result, neither the traps nor the purse seines in Puget Sound
caught many sockeyes, and the gill net operators on the Fraser River received the
full benefit of the run, catching more per unit of fishing effort than in any year since
1913. However, the number of gill nets was so small that the escapement was relatively
very high in proportion to the catch, which was slightly under 1,400,000.

The results of the 1926 escapement are shown in the catches of 4,600,000 and
5,000,000 in 1930 and 1934, respectively.
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ABUNDANCE OF CYCLE ENDING IN 1933

The big year cycle, ending in 1933, 1929,1925, etc., was tremendously abundant
from the earliest records of the commercial fishery in 1877 up until the cycle following
the Hell's Gate disaster of 1913. In earlier years the catch was so strictly limited by
the capacity of the canneries that the index of abundance was always too low. All
one can say is that the cycle was far more abundant than the others. In 1897 the
trap index is considerably lower than in 1901, due largely to the fact that many of the
traps were driven for the first time in 1897. That the big-year cycle was somewhat
higher, as indicated by the combined index of abundance, in 1897 and in 1901 than in
any of the succeeding years is undoubtedly true. In 1901, for instance, one trap in
Boundary Bay caught 680,000 sockeyes between July 10 and August 29, which is
as much as the entire trap catch of sockeyes for 11 out of the 21 years since 1913.

The 1901 catch of 25,800,000 sockeyes was, next to 1913, the largest in the history
of the fishery. The trap catch in 1901, with less gear, was equal to that of 1913,
and the gill net catch of 11,800,000 was 3,000,000 higher than that of 1913. In 1913
the power purse-seine fleet, which was nonexistent in 1901 (only hand-propelled
seine boats were then in use), took 10,000,000 fish.

However, the difference in the catches of 1901 and 1913 was not due in any
measure to a difference in the amount of gear, but rather to the great increase, by
1913, in the canning capacity of the plants. The number of sockeye wasted in 1913
was as nothing compared to the squandering of a natural resource that took place in
1897 and 1901. Rathbun (1899) says:

The run of 1897 was one of the largest, if not the largest, in the history of the region. Prepara
tions had been made in anticipation of a good year, both on the Fraser River and in Washington.
The great body of sockeye first made its appearance about the middle of July and continued until
about the end of the first week in August, a relatively short season, but during this period the cannery
pack was completed and in addition an immense amount of fish was thrown away, the daily catch
being often much larger than could be disposed of. It has, in fact, been claimed, though this is
probably an exaggeration, that more fish were caught and wasted than were utilized.

Concerning the waste of sockeyes in 1901 the Report of the British Columbia.
Commissioner of Fisheries for 1909, page I 11, says:
The catch that year (1901) was so great that everyone of the canneries on both sides of thc inter
national line filleq every can they had or could obtain; and in addition to the millions of fish which
they packed that year, many millions more were captured, from both the Canadian and American
waters of the Fraser River District, which could not be used, and were thrown back dead into the
water. The waste of sockeye of our own catch and of that of the Americans in 1901 is believed to
have been greater than the number caught and packed by all the canners on the waters mentioned in
any year since, with the exception of 1905 and this year.

Despite catches averaging 24,700,000 sockeyes per year in the big years from
1901 to 1913, huge numbers escaped to the spawning grounds. The spawning ground
surveys made by the Provincial Fisheries Department estimated millions in 1901 and
1905. In 1909 estimates made by counting, for a portion of each day, the number
of sockeyes ascending the fishway at Quesnel Dam showed that over 4,000,000 fish
entered the lake. The sockeyes were thicker in the Chilco River than the observer
had ever seen them in any unobstructed stream. Fully 1,000,000 were estimated
to have entered Seton and Anderson Lakes. Shuswap and Adams Lakes were better
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seeded than in 1905, when most of the very heavy late run went to that lake system.
The runs to Lillooet and Harrison Lakes, below Hell's Gate, were practically a failure.

The fact that tremendous numbers of sockeyes escaped to the spawning grounds
on the big years, despite the huge catches, may have occurred because of the presence
in all of the big-year cycles from 1901-13 of very abundant late runs, appearing after
most of the fishing had ceased. The extent of this late run on the big years is indi
cated in the following quotation from the British Columbia Commissioner of Fisheries
Report for 1909:

On September 16, 1905, there appeared in the channels at the mouth of the Fraser a run of
sockeye so numerous as to lead many competent observers to state that it equalled that which ap
peared during the first two weeks in August. This late run continued until the first week in October.
None of these fish were observed in Juan de Fuca Strait, or in the American channels leading to the
Gull of Georgia and the Fraser River. During the first week of this movement several of our canners
packed the fish, and a considerable number of them were purchased for and shipped to American
canneries ... Nothwithstanding the fact that there had been a similar run in the Fraser in Septem
ber and October of 1901, the claim was made that the late run of 1905 was most unusual. The same
claim was again advanced as to the late run this year (1909). It appears evident, however, from the
numbers of sockeye which ran in the lower Fraser in September and October of 1901 Rnd 1905, and
again this year, that a late run is characteristic of the big years.

Whether the huge catch of 1913 had enough effect on the spawning escapement
to have affected the abundance of the 1917 run will never be definitely known, as a
portion of the sockeye ascending the Fraser River in 1913 were prevented from reach
ing the spawning grounds on account of rock slides, incidental to the construction of a
railway at Hell's Gate in the canyon near Yale. The spawning-ground estimates of
1913 show 552,000 entering Quesnel Lake, contrasted to 4,000,000 in 1909, the pre
vious year of the cycle. Chilco Lake was likewise estimated to have had about one
eighth as many as in 1909. Anderson and Seton Lakes had an estimated escapement
of 30,000 against 1,000,000 in 1909. Lillooet and Harrison Lakes, below Hell's Gate,
had poor runs. However, large numbers were seen in Adams River; and in Little
River, connecting the outlet of Shuswap Lake with Little Shuswap Lake, the spawn
ing sockeyes appeared as thick as in 1905 or 1909. The run at Stuart Lake was re
ported to be one-twentieth as large as on most big years, and that at Fraser Lake
about 50 percent as large. .

From the foregoing it is evident that, whether due chiefly to the obstruction at
Hell's Gate, or to the tremendous catch, the spawning escapement of 1913 was con
siderably curtailed. In spite of this curtailment, the run of 1917 was of such size
that, had the fishing effort been sufficiently reduced to allow an escapement even
comparable to that of 1913, the big-year cycle might have continued to dominate.
However, the total fishing effort was probably as great as in any of the preceding big
years, a relatively large portion of the run being taken before it even reached the river,
as is shown by the,small gill-net catches.

Spawning-ground surveys in 1917 showed 26,000 spawners arriving at Quesnel
Lake as against 552,000 in 1913. The Chilcotin Indians caught hut 15,000 in the
Chilcotin River compared with 25,000 in 1913. Seton Lake had not to exceed 200
fish caught by actual weir count. Shuswap and Adams Lakes had much less than in
1913. Harrison and Lillooet Lakes had the poorest spa.wning escapement that they
ha,d known.
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The returns from this spawning brought a run in 1921 only two-fifths as abundant
as that of the parent year. The catch of 1,700,000 in 1921 was relatively a great
deal less, for the abundance level, than that of 6,800,000 in 1917. Since 1921 this
cycle has been very slowly recuperating, increasing about 25 percent in abundance
by 1933, according to the combined index. Besides producing the best pack of the
last 4 years of this cycle, 1933 also had the best spawning escapement since 1917.
Especially worthy of note was the good escapement to the headwater lakes as compared
to other recent years. For instance, over 100,000 are estimated to have reached
Chilco Lake. A fair number reached the lakes of the Stuart system. The escape
ment to the Fraser-Francois Lake system was twice that of 1929 and for the first time
in years numbers of sockeyes reached Burns Lake.

ABUNDANCE OF CYCLE ENDING IN 1932

The cycle of years, 1932, 1928, 1924, etc., immediately preceding the big years
was the poorest of the 4 throughout the early years of the fishery, and in common
with the other off years, this cycle commenced to decline before the beginning of the
century.

In 1900, while still at It fair level of abundance, this cycle was fished with extreme
intensity, the gill-net effort being the highest in the whole history of the fishery and
the number of sockeye traps. as great as in the big year of 1901. The resulting catch
of 4,400,000 was too great a proportion of the run, the abundance declining over 30
percent by 1904. In 1904 the fishing intensity was greatly reduced, only 2,400,000
sockeyes being taken, and the cycle recuperated. In 1908 the fishing intensity was
again dropped, yet a larger catch of 2,700,000 was made.

The abundance in 1912 was apparently as great as in 1908, as is shown both by
the combined index and by the catch of 3,400,000 which was made with slightly more
traps and about the same gill-net effort as the catch of 2,700,000 in 1908. Further
more, the proportion taken by the gill nets was much greater in 1912 than in 1908
which might indicate a better escapement. This is confirmed by spawning-ground
estimates that would certainly place 1912 ahead of 1908.

The index of abundance fell 63 percent between 1912 and 1916. In 1916, although
the number of traps was fairly low, the gill-net fishery was very intense, yet only 1,300,
000 fish were taken, and the unusually small proportion taken by the large number of
gill nets would indicate a small escapement. The estimates show that it was probably
the smallest escapement in the history of the fishery.

Because the spawning of 1912 produced a run so very far below the average
expectation for such a relatively good escapement, we are forced to conclude that the
failure in 1916 was not caused by overfishing, but by some natural condition, pos
sibly connected with spawning, that greatly reduced the rate of survival. It is
impossible, at this date, to know what all of the spawning-ground conditions were, but
we have noted that the early months of 1913, when the eggs would have been incu
bating in the gravels of the spawning beds, were extremely cold.

Average montWy temperatures from 1888-1930 at Barkerville and from 1891..,..1930
at KaInloops were studied. These two points were chosen for having long series of
observations and for being close to the spawning grounds. For each locality the
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average monthly temperatures for January, February, and March were added for
each year, and the sum subtracted from the mean average of the sum of these 3
months for the whole series of years. The two series of temperature deviations were
added for each year and divided by two (see table 35). It will be noted that in both
series the winter of 1913 was the second coldest in 42 years. That this long protracted
cold spell might well have had a deleterious effect on the success of the 1912 spawning
is obvious, but the point cannot be pressed until information on the effect of severe
cold upon spawning has been collected.

Although the escapement was reported as very poor in 1916, the abundance was
somewhat higher in 1920, a much less intense fishery producing about the same
catch as in 1916. The abundance was at practically the same level in 1924 as in
1920.

The cycle fell off slightly in 1928 but recovered in 1932 owing probably to the
very small catch that was made in 1928 in proportion to the abundance.

TABLE 35.-Winter tempemture8 of the upper Fra8er River valley, 1888-1930

Barkerville Kamloops Barkervllle Kamloops

Year

Sum of Sum of Average
llverage Devla· average Devla· devla-
temper- tlon temper· tlon I I
atures, from atures, from t on n
J an., average JIln., average degrees
Feb., In Feb., In
and degrees and degrees

Mar. Mar.

Year

Sum of Sum of
average Devla· average Devla- ~~~7:.e
temper· t10n temper· t10n t10n In
atures, from atores, from d
Jan., average Jan., average egrees
Feb., In Feb., In
and degrees and degrees

Mar. Mar.

------1------.----- ---·----1·----------
1912__ ••••_•• __ ••• _. 63.1 +2.0 82.0 -6.6 -1.80
1913•• __ ••_•• ___ •••• 43.7 -17.4 63.8 -23.8 -20.60
1914••••••••_..._. __ 63.7 +2.6 94.9 +7.3 +4.95
1916•• _•••_•••••_._. 77.2 +16.1 106.3 +177 +16.90
1916_. ___"",_"", 36.4 -25.7 66.6 -22.1 -23.90
1917•••••••••••••• __ 49.0 -12.1 70.1 -17.6 -14.80
1918•••_. __ •••_••••• 63.4 +2.3 89.2 +1.6 +1.96
1919••••• ~ •• _. _••••• 69.3 -1.8 91.1 +3.6 +.86
1920••, ••• _••• _._. __ 63.4 +2.3 89.9 +2.3 +2.30
192L _•••••_. __ •••_. 642 +3.1 00.3 +8.7 +6.90
1922••_•••••• ___ ._•• 46.5 -14.6 69.3 -18.3 -16.46
1923_. _._. _. ____ • ___ 59.1 -2.0 84.4 -3.2 -2.60
1924•• _••••• ___ ••••• 71.8 +10.7 99.4 +1l.8 +11.25
1925••••____ •••••••_ 66.8 +4.7 93.0 +5.4 +5.05
1926. __ ••___ ._••• _•• 85.0 +23.9 m.o +23.4 +23.651927. __ • _.. _________ 68.0 -3.1 89.0 +1.4 -.85
1928_. __ .• __•••••• _. 73.0 +1l.9 96.0 +8.4 +10.15
1929_. ___ ._••••• __ •• 62.0 -9.1 71.0 -16.6 -12.85
1930_ •.___ •••••• __ ._ 49.0 -12.1 76.0 -11.6 -11.86

----------Sum.._••• _••_ 2,561\.1
----~---

3,241. 6 -------- --------= --= =

1888•••••• • __ •• 70.0 +8. 9 _••_•• _. •• •••_••
1889. __ ••• __ • ._. 72.4 +11.3 ••••• __ • _••••• __ •••_••••
1800•• __ •• • __ •• _ 64.1 +3.0
1891.._._. ••• 53.8 -7. 3 ---86~9- '-::iiT '-::4~iiii
1892_. __ • •• __ .__ 65.0 +3.9 94.3 +6.7 +6.30
1893••• ._._._._. 65.1 -6.0 73.2 -14.4 -10.20
1894•• _._ ••• _._.____ 60.7 -.4 ._••• __ • _•••__ •__ ._•••••
1896••• __ • •••_ 66.8 +5. 7 _. • •
1896•• ••••• 68.9 -2. 2 -95~ii' '-+7~4- "+2:oii
1897_. __ •• _. ._•• _ 66.4 -4.7 83.5 -4.1 -4.40
1898•• _. • • 68.8 +7.7 91. 7 +4.1 +5.00
1~99•• • __ ._. 63.1 -8.0 80.8 -6.8 -7.40
1900. • • __ • __ • 74.5 +13.4 103.5 +15.9 +14. M
I90L_______________ 63.4 +2.3 91.1 +3.5 +2.00
1002•••••• • __ • 68.8 +7.7 100.8 +13.2 +10.46
1903•• • • 60.6 -.6 84.7 -2.9 -1. 70
1004••• • • __ • 49.6 -1l.6 81. 0 -6.6 -9.05
1906_. •• • 68.8 +7.7 97.7 +10.1 +8.90
1906 • •.• 70.1 +9.0 101. 2 +13.6 +11. 30
1907. •• __ ••• • __ "' " _•• __ • ",, __ , _._ ••• __ •• ._.
1008_ •••._•.• 61. 7 +0. 6 8~. 9 +1. 3 +.95
1909. _.. 49.1 -12.0 82.2 -5.4 -8.70
1910 . _ 60.6 -.6 94.7 +7.1 +3.30 Numberofyears __ ._ 42
1911_._..... _ 60.2 -10.9 73.2 -14.4 -12.65 Avcrage_ ••••_••• __ 61.1

ABUNDANCE OF CYCLE ENDING IN 1931

37 ._. _._. _
87.6 ••••••••••••••• _

The cycle of y,cars containing 1931-1931, 1927, 1923, etc.-has been the least
abundant since 1899. The gill-net index shows that for six consecutive cycles, up to
and including 1899, it was more abundant than the cycle following it. In 3 of the 6
years, 1887, 1895, and 1899, it was also more abundant than the cycle preceding it.
Between 1899 and 1903 this cycle fell 69 percent according to the combined index of
abundance-the largest drop in abundance in recent years with the exception of that
of the big-year cycle after 1913. .



SALMON AND SALMON FISHERIES OF SWIFTBURE BANK 779

In 1899 both the trap and gill-net fisheries, especially the latter, were quite
intense, resulting in a catch of 11,400,000 sockeyes. This catch does not appear to be
excessive in relation to the index of abundance when compared to the catches of the
big years. On the other hand, there is a possibility that the escapement in 1899 (no
surveys were made of the spawning grounds) was much less than the mere comparison
of the catch with the level of abundance would indicate, as neither the trap nor the
gill-net data point to any late run in 1899, although the evidence is not conclusive.
This same cycle had a late run in 1887, mentioned in the Dominion Report for that
year, which states that many sockeyes were caught as late as October, which was very
unusual. In all of the big-year cycles, from 1901-1913, very abundant late runs
appeared after most of the fishing had ceased and provided heavy escapements.
Since there is no evidence of a late run in 1899, it is quite possible that the catch was
too heavy to allow a sufficient escapement.

Some have ascribed this fall in abundance to the blocking of the Quesnel River by
a dam at the outlet of Quesnel Lake, built in 1898, which caused the majority of the
sockeyes reaching the dam to die below it without spawning, until after the con
struction of a fishway in 1904. That some of the sockeyes could not ascend the race is
quite possible but that the majority did not enter the lake would seem to be refuted
by the run of several millions that passed into the lake in 1905. If none spawned
there in 1901, the run of 1905 cannot reasonably be accounted for.

The dam and fishway are thorougWy described in the British Columbia Com
missioner's Report for 1904. The dam was 18 feet high and the race was 124 feet
wide and 382 feet long, with a drop of only 6 inches. At the head of the race there were
9 gates, each 12 feet wide. At the time of the sockeye run the water in the race was
said to average 4 or 5 feet in depth, with a velocity of 12-14 feet per second. The
fishway was merely a walled-in section along one side of the race. It was 26 feet wide
and every 25 feet timbers 2 feet high were placed on the bottom to form an inverted
V pointing upstream. The fishway led to two of the gates, one of which was kept
open during the sockeye run.

The dam was constructed for the purpose of shutting off the waters of Quesnel
Lake in the fall of the year in order that mining operations could be carried on in the
bed of the Quesnel River. Obviously the lake was permitted to' become as low as
possible during the summer so that the gates were merely openings through which the
lake water flowed into the race.

In 1905 the wall separating the fishway proper from the race was washed out,
but the fish continued to ascend, tlnd a low wall was substituted for the former high
one. It is obvious that the problem was not passage through the gates but merely
that of getting the sockeyes through the race. There would appear to be little doubt
but that the majority of thE' so('kf'yes passed this obstruction. That a matter of
some thousands could not, should be regarded as of no greater moment than the
residue that fnil to negotiate any fall or rapid of any consequence in a natural stream.

Since the first great decline in this cycle, between 1899 and 1903, there has been
a further decrease. From 72.6 in 1903 thf' combined index fell to 40.2 in 1907, due,
as before, to overfishing. Remembering the good pack of 1899, large preparations
were made in 1903, resulting in a catch of 4,300,000. The traps were numerous and
the number of gill nets was exceeded only in 1900 and 1901. It is not surprising
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therefore that so large a catch was made at so Iowa level of abundance, or that the
abundance had declined an additional 47 percent by 1907.

In 1907 only three-quarters as many traps and one-half as many gill nets were
employed as in 1903. The catch of 1,700,000 doubtless permitted a larger escape
ment than in 1903. Thi~ is reflected by a slightly increased abundanoe in 1911. In
1911 the number of traps remained about the same as in 1907 and the gill-net intensity
was slightly lower, yet the yield was larger, being 2,200,000.

According to the combined index of abundance there was a fall of 39 percent
between 1911 and 1915, but this figure is undoubtedly too large. The trap index for
1915 was the lowest of the whole 39 years, but that it was so low chiefly on account
of the failure of the run to pass by the traps is shown by the· gill-net catch. This
was nearly twice that of 1911, or about what one would have expected if the number
of sockeyes reaching the gill nets in 1915 had been somewhat comparable to the
number reaching them in 1911, as the gill-net fishing effort was about twice that in
1911. Since the number removed by the traps before reaching the gill nets was
much greater in 1911 than in 1915 it is probably true that the 1915 level of abundance
was slightly lower than that of 1911.

Between 1915 and 1919 the abundance declined another 30 percent, according
to the combined index, and probably morp if the 1915 level were higher than shown.
The spawning ground reports claim that in 1915 fewer sockeyes passed through Hell's
Gate to the spawning grounds of the upper Fraser than in any year since observations
were started in 1901. On the other hand, the number spawning in the tributaries
below the canyon, Lillooet Lake, Harrison Lake, Cultus Lake, Pitt Lake, etc., was
estimated as being the largest for some years, even including 1913. Because of the
failure of the traps to take many sockeyes, the total catch of 1915 was but 1,800,000.

Considering the catch of 1915 in relation to the abundance, it does not appear
to have been sufficiently large to have been the sole cause of the drop in 1919. Rather,
it would appear that the extremely cold weather early in 1916, when the eggs deposited
in 1915 were incubating (see table 35), had some part in it. The temperatures pre
vailing early in 1916 were even colder than in 1913. The reason for this second
instance not showing as great a fall in abundance as in the first instance, when the
temperatures were'not quite as low, probably lies in the fact that in 1912 by far the
larger portion of the spawning escapement went to the lakes above Hell's Gate, in
1915 most of the spawning was below Hell's Gate where it would not be affected by
the cold temperatures of the upper Fraser.

This is borne out by the 1919 escapement estimates, which for the region below
the canyon were as high as in 1915, whereas practically none were found above the
canyon. The survey was more thorough than usual and the dearth of up-river fish
was very marked.

In 1923 the abundance level was about on a par with 1919. There were only
two-thirds as many traps and slightly fewer gill nets than in 1919, resulting in a
catch of 850,000 compared to 1,250,000 in 1919. Since 1919 was able to bring back
a comparable run in 1923 with a larger catch it is not surprising that 1927 showed a
much improved condition.
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In 1927 both the trap- and gill-net fisheries were slightly more intense than in
1923. The purse seine hoats were also more numerous. The net result was a catch
of 1,800,000 in 1927 against 850,000 in 1923, and, as might be expected, the level of
abundance fell off somewhat in 1931.

COHO SALMON
By GEORGE B. KELEZ

INTRODUCTION

Ascending almost every stream and river of the region on their spawning migra
tions, cohos ar€' th€' most widely distributed salmon present ip. these waters. Although
suffering a severe decrease in numbers in recent years, they have form",d a considerable
portion of the catCh throughout the history of the salmon fishery.

This species provided the bulk of the pack of thr first Puget Sound cannery and
of the establishments whic.b. immediately succeeded it in that district. They formed
the major portion of the catch of the natives resident at Neah Bay when fishery
operators first visited that region in qUf'st of new supplies of salmon. The catches
of the early type of purse seines were composed almost entirely of ('ohos, and they
have provided the chief source of the seiner's income in off years up to the present
tim~. This species is also the principal salt-water catch of summer vacationists and
recreational fishermen throughout the region.

Thp first coho catches of the season are made during the early summer by the
troll and purse-seinfl fleets operating in the waters off Cape Flattery, and on Swiftsure
Bank. .Great schools of immature fish feed there at that time, and large catches are
common for a period of several weeks. In late summer the adult cohos begin their
migration through the inner waters of the region to the tributary rivers where they
will spawn, and the major part of the commercial catch is made during the period of
this migration by traps, seines, and gill nets.

LIFE HISTORY
SPAWNINC

The majority of the mature fish enter fresh water during the months of October
and November, although some may run as early as September, and a few individuals
may tarry in salt water until the latter part of January. Actual spawning usually
begins a week or two after the fish first enter the streams, and often extends through
out the winter months. Some of the· salmon hatcheries in the region have con
tinued to strip eggs up to the middle of March, but most of the natural spawning
has terminated before that date. In general, late spawning is confined to the
smaller, shorter streams.

Active and highly adaptive to different conditions, coho salmon may spawn
on suitable gravel beds only a few miles from salt water, or may ascend the larger
rivers to tributary streams in the mountains which surround the region. Such varia
tions in time and locality of spawning cause considerable differences in the time of
hatching of the eggs and in the growth of the fry.
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GROWTH

The time of hatching of the eggs depends on temperature conditions, but usually
occurs during the early spring. The greater part of the young fish remain in the
streams throughout the summer and the following winter, and usually migrate to
salt water early in their second year.

Growth in fresh water is quite rapid, especially in the streams of southern Puget
Sound where temperatures are favorable and food is plentiful. In these streams the
fry usually have attained a length of approximately 30 mm by early March, whereas
those in the more northerly part of the region may not reach this size until the latter
part of May. By September the size range of the southern fingerlings is from 60-70
mm. Collections of fish in their second year, taken in early March, show a size
range of from 80-95 mm. By early May these fingerlings measure from 100-130 mm.

During spring and early summer the fingerlings migrate from the upper reaches
of the rivers to the estuaries, and finally into salt water. Scale collections from
these populations indicate that the majority of the fingerlings migrate to salt water
during the early spring freshets, but that many remain in the streams for a much
longer period of time.

After reaching the inner waters of the region, young cohoes may be found in large
schools for a period of several weeks. At this time they have reached a size of from
14-20 cm. The greater part of these young fish gradually migrate to the waters of
the Pacific Ocean. Clemens (1935) states that tagging experiments have indicated
that some of the cohoes never leave the Strait of Georgia. Sport-fishing catches in
the lower sound confirm the presence of cohoes there throughout all stages of their
life in salt water.

These fish remain in salt water during the second winter of their life, and through
out the following summer, during which time they experience a. remarkable increase
in size. Gilbert (1913) reported the cohoes at the cape to average 13.35 fish per case
on July 23 and 7.56 fish per case on September 2. Smith (1921) stated that the
average weight of cohoes taken by trollers in the same region increased from 5.63
pounds on July 8 to 9.75 pounds on September 2. Recent samples from the com
mercial catches ta.ken in the inside waters of Puget Sound during October indicate
a size range from 5.13-14.90 pounds, and an avera.ge weight of 9.47 pounds a.t this
time. Individual fish of more than 20 pounds in weight have been taken by sport
fishermen in this region.

Some indications of the migrations of cohoes in inside waters are given by tag
ging experiments reviewed by Clemens (1930). Recoveries were made of forty
seven immature cohoes tagged in 1927 at Deep Bay, in the northern part of the Gulf
of Georgia. Of these, 29 were recovered north of the point of tagging, or on the
lower coast of Vancouver Island, 3 were recovered in the Fraser River, and 1 in the
nearby Capilano River. Approximately 30 percent were recovered in Puget Sound,
some being taken as far south as Whidbey Island.

From a similar experiment at Nanaimo in 1928, 163 recoveries were made. Of
these, 34 were taken north of Nanaimo and 34 in the general vicinity of the tagging,
43 were taken in the Fraser River and vicinity, 8 were taken in the Strait of Juan de
Fuca, or west of it, while 44, approximately 27 percent, were taken in Puget Sound.
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Of these latter recoveries, 15 were in the vicinity of Whidbey Island and in the Skagit
River. These results would indicate that some individuals of the southern runs
must either remain in the Gulf of Georgia during their life in salt water, or migrate
inside of Vancouver Island on their return from the sea to the streams where they
will spawn.

AGE AT MATURITY

Pritchard (1936) reported that commercially caught fish, secured for tagging
experiments along the British Columbia coast during the years 1927-31, ranged in
age from 2 to 4 years, but that 97:89 percent of these fish were in their third year.

A small number of grilse, almost entirely precocious males, returned to the
streams in the fall of their second year. Fraser (1920) reported that, of 2,000 cohoes
examined from the Gulf of Georgia in 1916, all but 28 were in their third year, and
that these 28 fish were all males in their second year. Gilbert (1912) reported a
very few "sea-type" scales, from fish which have descended to salt water during
their first summer, in his collections from Puget Sound. Pritchard reported 0.35
percent of this type of scale in his collootions.

It is reasonable to .expect considerable fluctuations in the size of the runs of any
species of which a high proportion of the individual fish mature at the same age.
For those salmon which descend to salt water shortly after hatching, a considerable
spawning escapement, combined with favorable conditions on the spawning grounds,
often results in an extremely high return at maturity of that particular brood.

That coho salmon, which mature almost entirely at 3 years of age, have not ex
perienced any sudden increase in numbers may be largely due to the fact that they
have a long stream residence during their early life history. Because the carrying
capacity of streams is physically limited, and there exists a considerable competition
between the young stream-dwelling salmon and resident trout or other species, the
numbers of fingerlings surviving until they begin their seaward migration cannot be
increased beyond a certain point, even in very favorable years. Although this factor
has doubtless had considerable influence in preventing large increases in numbers of
coho salmon, the existence of so many populations in various streams has conversely
aided in averting any sudden decrease in abundance, hence fluctuations in the
numbers of this species have never been violent.

INDIVIDUALITY OF POPULATIONS

That the populations of different streams tend to be individual in nature is sup
ported by some experimental evidence. Gilbert (1913) reported the return in the
fall of 1911 at Scotts Creek, California, of several coho salmon grilse from fingerlings
marked there during the preceeding winter; no data as to returns of mature fish from
this experiment were published. Fraser (1921) reported the recovery in Cowichan
Bay, on October 11, 1917, of 1 coho salmon from 1,000 fry marked at the Cowichan
Lake hatchery in March 1915. Pritchard (1936) reported the recovery in 1927 of 19
adult cohos in Cultus Lake, B. C., from 72 fish marked there during the spring of
the same year. These fish were in the early part of their third year when marked.
and returned as adults after having remained only a few months in the sea.
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During the spring of 1934, 26,000 coho fingerlings, averaging 47.4 mm in length,
which were made available through the cooperation of the Washington State De
partment of Fisheries, were marked by the author at Friday Creek, a tributary of
the Sarnish River. During the same month, 9,800 coho fingerlings, averaging 49.2
mm in length, were transferred from the Skykomish River and were marked and
liberated in Friday Creek. In November of that year an additional 26,000 finger
lings from the same brood as the fish used in the first experiment were also marked
and liberated at Friday Creek. This lot averaged 101.6 rom in length at the time
of marking. Complete data on returns to the Samish River of six grilse from the
third marking experiment were obtained during the spawning run of 1935, and the
capture of two additional marked grilse was reported from a reliable source.

The run of normally maturing three-year-olds appeared during the winter of
1936-37, and 480 marked fish were recovered from the Samish River, 7 from the
first experiment, 11 from the second, and 462 from the third. No recoveries have
been made from nearby streams or from the Skykomish River. From these results
it would appear that mortality is much higher for the smaller fish, and that there is
a definite tendency for mature cohos to return to spawn in the stream from which
they migrated to the sea.

LOCALITY OF CAPTURE BY DIFFERENT TYPES OF GEAR

CATCHES IN VARIOUS DISTRICTS

Cohos have been second in demand only to kings for consumption as fresh fish,
and large quantities have always been used in local markets. Because of their suit
ability for freezing they have surpassed all other species as a supply for the consider
able demand of cold-storage units which have maintained an active market since the
earliest years of the present century. For these reasons the canned-pack figures for
this species are an unreliable measure of the commercial catch in past years. Al
though they have been the mainstay of the cape purse-seine fishery throughout its
history, Gilbert (1913) reporting over 850,000 cohos taken there as early as 1911,
and have formed the major part of the offshore catch of trollers, no records of the
high-seas catches have been kept for other than very recent years.

It is impossible without thorough tagging experiments to determine the propor
tion of the cape catch provided by the populations of the Puget Sound-Fraser River
region. Because of their widespread range of operation, part of the troller's catch
landed in Washington may well be drawn from other sources. The purse seiners,
however, are usually concentrated in the area off the entrance to the Strait of Juan
de Fuca, and their catch doubtless consists mainly of the populations from the region.
We may infer, from the far greater size of the runs entering the Strait of Juan de
Fuca than of t:b,ose conceivably passing the Banks en route for any other nearby
district, that the major portion of the catch there is drawn from the regional popula
tions.

In Puget Sound the trap fishery usually suspended operations in early years
before the coho run had begun, except in the inside waters where the catch consisted
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mainly of this species. However, from the time that the fishing season of the north
ern traps was increased to include the fall runs up to the last decade, traps took the
major part of the cohos caught in Puget Sound waters. In late years purse seines
have become the chief source of this species.

The major part of gill-net catches in the estuaries of such rivers as the Skagit and
the Snohomish have been coho salmon. Although considerable catches of coho salmon
have been made on the Fraser River, especially in years when sockeye were not
abundant, fall fishing has never been prosecuted as strenuously in that district as in
the Puget Sound region.

Except for recent years data are not available for catches other than in a portion
of the region, hence it is not possible to present complete figures for coho salmon
production priOl to 1926. During this latter period the catch has been considerably
smaller than in previous years. The total catch of coho salmon for Swiftsure Bank,
Puget Sound, and the Fraser River, by various types of gear from 1926-34, is pre
sented in table 36.

LOCALITY OF TRAP CATCHES

Because of the mobile nature of the purse-seine fleet, the determination of the
particular district of the region in which their catches were made is not possible from
past records. The best indication of the coho production of specific localities may be
had from a consideration of the catches of the traps located therein. The total catches
of traps in restricted areas are presented for the period from 1896-1934 in table 37.

Most of the areas in this table may be readily located from figures 2 and 3. "Lower
sound" includes the water south of Useless Bay on Whidbey Island. "Miscellaneous"
includes such inner bays as Bellingham, Padilla, and Samish, as well as Possession
Sound and Hood Canal, but four-fifths of these fish were from the waters south of
Point Wilson.

TABLE 36.-Catch of coho 8almon, 1926-34

Purse Seines Trollers MinorFraser Pnget Pnget Pnget Total, allYesr River Sound Sound Sound parcBtch 1 trBPS Pnget High seas Pnget Higbseas gUlnetB parSound Sound

1926•...••_•.•. - _.••••• 1'20,663 384,600 232,721 37~, 000 22,269 32~,ooo ~7, 436 6,266 1,~23,9M
1927.__ • ____ ._'. __.'•• ' 226,710 636,937 3M, 976 ISS, 750 23,491 400,000 108,360 6, 051 1,844,275
1928.•__ • _•.••..•...• ,_ '203,1i8O 436,819 236,08~ 19~, 844 18,~ 339,311 66, 092 4,163 1,499,433
1929•..••...•••.••...•_ 334,467 397,381 319,847 432, 005 19,331 329,026 61,757 8,6M 1,902,559
1930._•. _. _. - •."""" 71,280 28~, 310 '204,692 407, 40~ 1~,M9 3~~,04O 611,228 4,125 1,408,669
1931•.••. _•.•._..-•••. - 79,254 241,873 449,081 226,798 6,6M 267,916 40, ~27 1,099 1,312, '203
1932.•.•.••.••.•..-. _•• 160, 4~2 102,727 331,565 31~, 290 3,457 281,686 22,240 1,262 1,218, 679
1933..• _•. _•. _..••••••. 125,SS3 244,755 248,686 174,728 4,922 176,529 3~, 421 2, 194 1,013,118
1934•..•• _._ •.••..••••. 113,382 164,504 233,418 3611,380 12, 709 261,804 40,038 507 1,191,742--------------------

TotBL •••.•_••,. 1,435,671 2, 794, 906 2,611,071 2,t80,290 126,961 2, 736, 312 496,099 83,322 12, 914, 632

I Converterl from cases at 9 flsh per case, does not Include cohos caught elsewhere In the Gulf of Georgia and canned on the Fraser
River, or Fraser River cohos used lor purposes other than cannlni.
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TABLE 37.-Annual catch of coho salmon by traps, in different areas, 1896-1934 1

2

5
4

7

2
2

50

Area

,
Point ISandy I,umml Hsro Salmon HopeYear Strait TotalRoberta Point Island and Banks Island Wegt W~stor Adml- Lower Mlsool- Unl-
and to and and and Point ralty dent!-

Bound- Bound- Wal- Beach Sound laneousRosario dron South Skagit Wilson Inlet fled
aryBay BZ, Strait Island Lopez Bay

-----------------------------
1896_______ 1,632 -----_.- --------- -------- -------- --------- 13,062 -------- --------- ------- .. -------- 265 14,95
1897_______ 2,170 -------- 31,000 -------- -------- --------- 54,361 -------- -----.--- -------- -------- -------- 87,531
1898_______ 61,753 -------- --------- --_.---- -------- --------- 26,628 -------- --------- -------- -------- -------- 88,381
1899_______ 1,270 27,938 42, 107 1,607 32,832 .. -------- 25,587 15, 459 43,329 9,621 13,163 1,034 213,94
1900_______ 20,095 22,375 6,893 20,909 46,204 38,378 13,499 ----- ..-- 152, 757 -------- -------. 4,048 325,1581001 _______ 3,181 19,913 22, 171 33,588 52,919 41,600 24,405 -------- 211,079 -------- 29,846 13,340 452,041902_______ 1,020 2,185 19,576 24,811 52,756 39,710 18,566 -------- 142,348 -------- -------. -------- 300,97
1903_______ 6,540 6,570 3,841 5,476 27,486 --------- 16,272 -------- --------- -------- -------- 65 64,2
1904_______ 751 655 409 49,113 16 _________ 9,544 -------- 127,130 -------- ----_... ._.... -- 187,618
1905_______ 7,708 8,457 8,622 10,696 29,087 28,181 27,432 ._------ 221,547 ------_. _._----- -------- 341,7301906_______ 9,296 16,093 10,421 66,102 23,065 27,818 45,012 --- ... ---- 266,710 _.... _.._- 878 ---_ ... _-- 465,39
1907_______ 33,559 15,135 14,919 -------- 38,633 33,1152 51,321 .------- 234,528 --_._--- 16,047 -------- 437,99
1008_______ 18,096 12,835 18,496 411,020 14,446 27,065 43,073 -------- 165,302 -------- ---.---- -------- 348,333
1909. ______ 226 51,504 61,876 155 70,061 42, 785 52, 952 -------- 258,668 -_._---- -------- -------- 538,227
1910_______ 62,782 65,523 82,728 --_._--- 64,552 35,329 37,215 31,894 148,860 -------- 11,467 32,052 572,40
1911. ______ 49,647 107,906 105,140 690 46,124 64,815 64,693 83,830 254,102 -------- 20,148 60 787,155
1912_______ 64,851 52,223 54,671 12,529 35,583 7,768 47,249 55,274 190,532 ---.- ..-. 38,064 -------- 558,744
1913 _______ 7,808 35,29Il 42,682 1,134 3,871 1,659 18, B02 36,590 143,723 -------- 10,584 11,080 313,232
1914_______ 18,355 21,169 49,846 6,611 9,711 34,963 31,881 13,398 64,539 ._------ 24,629 -------- 275,1021911i _______ 67,608 45,389 64,1172 60,516 16,642 38,730 51,921 27,289 205,632 1O,IiOO 32,061 20,621 641,881
1916_______ 36,093 27,046 38,741 30,035 21,317 52, 355 39,015 9,163 118,047 14,914 31,332 6,792 424,850
1917_______ BO,524 38,972 37,671 40,062 19,278 34,6M 31,106 12, 761 117,263 5,310 40, 132 4,190 461,903
1918_______ 85,164 64,159 100,167 40,382 66,632 46,614 46,467 10,190 173,963 22,752 51,516 1,635 709,641
1919_______ 86,545 52, 1i51 62, 028 42, 307 46, 442 61,023 50,982 15, 796 184,763 15,517 23,617 443 642,0141920_______ 31,581 5,214 20,693 7,759 14,970 22,457 20,845 1,667 99,898 16,465 17,534 1,IiOO 260,583
1921. ______ 31,550 11,213 25,821 24,308 9,548 44,639 14,553 3,295 103,691 22,741 7,338 192 298,889
1922_______ 53,589 22,400 69,311 16,857 9,407 99,831 17. 377 9,612 105, OSI 27,083 35,498 ----_ ... _- 466,0461923 _______ 48,621 24,171 50,049 22,478 10,502 49,884 21,680 4,059 186,609 11,400 16,169 _... _----- 445,622
1924_______ 63,090 27,432 46,974 18,290 20,142 --------- 36,097 6,171 203,304 64,422 19,215 -------- 505,137
1925_______ 60,440 25,616 32,738 17,231 15,301 41,222 13,452 13,825 186,083 6,041 11,865 -------- 423, 11141926_______

55,973 16,808 33,617 17,993 12,172 30,144 16,232 37,683 134,455 19,619 11,672 21 386,3891927_______ 76,058 34,756 47,234 17,772 19, 3M 69.197 31,764 21,895 211,748 16,981 -------- ---_._-- 536,7391928_______ 75,948 43,134 48,130 9,270 22,203 19,470 23.469 17,382 130,361 12,527 6,034 -._----- 407,9281929_______ 66,880 32, 631 56,387 10,574 11,814 28,431 21,198 12,536 129,908 13,579 9,289 524 393,7511930_______ 19,047 9,549 20,581 6,7OS 6,372 49,278 27,784 11,896 102,317 21,844 8,464 ---_ .. _..- 282,8401931. ______ 28,247 31,146 23,354 6,165 4,694 32,895 17,883 10,258 72,879 6,948 14,939 --_ ... _--- 249,306
1932_______ 2,693 3,199 12,374 2,015 3,717 22,652 2,869 6,390 36,107 6,992 3,490 -....._..-- 102,4981933_______ 15,845 14,874 17,421 6,411 14,908 16,292 14,590 23,829 lOS, 676 -------- 12,837 6 245,6881934_______ 15,170 3,184 22,162 3,710 6,508 16,380 8,442 8,354 47,019 11,677 8,729 -------- 151,335

-----------------------------~Total ___ 1,370,406 999,224 1,405,823 683,284 898,049 1,1BO, 151 1,128,280 1iOO,494 5,282,958 336,933 526,557 97,867 14,410,026

I Incomplete before 1915.

Out of a tot81 catch in all areas of nearly 14}6 million fish, approximately 4}6
million were taken in the northern part of the region, 2}6 million in areas through which
the populations of both northern and southern districts migrate, and more than 7
million in the southern areas of the region. Of the latter total, more than 5X million
fish were taken from .Admiralty Inlet alone.

SEASONAL OCCURRENCE IN VARIOUS AREAS.
The general seasonal occurrence of coho salmon from different types of fishing

gear has already, been presented. However, as might be anticipated in the case of
migrations of populations from widely scattered streams, occurrence varies consider
ably in different districts. These variations do not seem to be correlated with the dis
tances which the fish must tIavel along their migration routes, but appear to depend
largely upon the characteristics of the individual populations. Because the traps
sample individual runs in exact localities, their catches were used as the best measure
of seasonal occurrence in various portions of the inner waters of the region.
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Data were available from 26 traps which fished throughout the duration of the

coho run in most of the years from 1911-34. Districts selected (see figs. 2 and 3)
and number of traps were as follows: Point Roberts 2, Boundary Bay 4, Birch Bay 5,
Rosario Strait 4, Dungeness Spit and Middle Point 3, Admiralty Bay 3, Bush Point 3,
and Hope Island 2. The total number of fish included in the catches of these traps
was 5,652,592. From these data the average proportions of the season's catch taken
in each 7-day period by the traps in various districts were calculated. These figures
are presented in table 38. Because of the essential similarity in occurrence, Point
Roberts and Boundary Bay have been grouped, as have Admiralty Bay and Bush
Point.

TABLE 38.-Seasonal occurrence of coho salmon from traps; proportion of total catch taken in each 7-day
period

Area

Week ending- Point Dunge· Admi·
Point Bound· Roberts Birch Rosario ness Spit Adml· Bush ralty Bay Hope All dis·and and raltyRoberts ary Bay Bound· Bay Strait Middle Bay Point and Bush Island trlcts

ary Bay Point Point

----------------------------
May 6••••••••••••••••• -- ... - ......... -- -----_ .....- - ... _- ........... _......--_ ....

"O~O90'
0.062 0.002 0.056 0.044 -_ .. ------ 0.018

May 12................
"'O~822'

.038 .202 .024 .066 -_ ... ------ .03.5
May 19._.............. 0.871 0.046 .124 .105 .216 .034 .071 ---- .... --- .059
May 26..•...•.•.•••••• .554 .588 .024 .100 .077 .138 .041 .073 _... -_ ..... --- .054
June 2••••••••••••••••• .496 -- ... ------ .526 .327 .077 .068 .157 .072 .107 ------_ .. - .084
June 9..••••.•.•••••••• .265 --------- .281 .348 .073 .070 .131 .069 .094 --------- .080
June 16................ .148 0.162 .154 .297 .121 .072 .224 .103 .151 --------- .103
June 23................ .143 3.703 1.207 .396 .114 .086 .494 .158 .298 .175
June 30•••••••• _••••••• .461 1. 058 .627 .343 .132 .127 .494 .132 .302 0.001 .174
July 7................. .277 .649 .414 .695 .174 .261 1. 273 .227 .767 .003 .351
July 14 ................ .207 1.944 .937 .676 .370 .451 .867 .447 .667 .003 .393
July 21. ........__ •.••• .526 1. 460 .946 .940 .636 1.214 .730 .465 .601 .057 .466
July 28................ .461 1.610 1.001 1.210 .784 1.781 .699 .666 .583 .081 .632
Aug. 4................. 1.063 1. 358 1.171 1. 367 1.127 2.600 .613 .745 .681 .421 .709
Aug. 11................ .518 1.464 .962 1.810 1.484 3.684 .796 .817 .808 1.82lI .962
Aug. 18................ .617 1.612 .985 1. 880 1. 915 3.563 1.269 1.540 1. 412 3.178 1.413
Aug. 25................ 2.018 2.373 2.132 2.997 3.998 4.938 2.853 2.809 2.829 4.457 2.717
Sept. L._••••.•••••.•• 6.068 5.117 4.950 6.393 6.091 7.840 3.732 4.026 3.891 5. 366 3.911
Sept. 8.• __ ............ 11.926 6.476 9.020 7.806 10.671 8.336 6.955 6.191 6.496 7.863 6.963
Sept. 15............... 12.540 14.586 13.173 13.341 13.462 7.360 10.041 9.459 9.689 10.329 10.795
Sept. 22............... 15. 288 16.146 16.262 10.382 13.845 11.857 13.724 13.382 13.486 14.373 12.652
Sept. 29............... 15. 194 11.936 13.613 9.271 11.967 12.869 13.004 13.411 13.200 12.789 12. 129
Oct. 6•••.••••••••.•••• 9.737 8.276 9.127 9.126 9.950 11.686 14.033 14.038 13.991 14.159 12.628
Oct. 13................ 8.601 9.454 8.819 10.386 10.211 10.076 12.091 12. 479 12. 279 12.361 11.978
Oct. 20•••••••_•••••.•• 4.209 7.679 6.221 9.648 6.339 4.894 6.894 9.026 8.091 6.629 8.357
Oct. 27................ 6.042 2.681 6.316 7.727 4.149 4.041 3.897 4.862 4.441 2.993 6.313
Nov. 3................. 2.631 .469 2.314 1.766 1.663 1.846 2.266 2.290 2.270 1.362 3.108
Nov. 10................ .457 --- ... ----- .484 .810 .441 .. ..... ------- 1. 262 .939 1. 061 .914 1. 628
Nov. 17__ ..............

~._------ ---- ....... --- ----- .. -- .. --- .. _.. - .. 1.063 1.000 1.000 .1146 1.602
Nov. 24 ............... - .. ----- .. - ......... -- .. -- -- .. --_ .......... .. _.._---_ .. --- .. _.. -- ------_ ...... ... - .. - .. _..-. .1147 .628 .301 .667
Dec. I. ................ --------- -----_ .... - --_ .. _-_ .. -- --------- --- .. _--- -------_ .. - ... ...._----- .044 .043 .008 .061
Dec. 8•.•.••••••••••••. --- ..... -- .. - -_ .. _----- _.. _---_ ... - .. --- .. -_ ....... ....... ---- -_ ..... -.---- .. _......_-- .. .003 .003 . .. _.. --- .... .006-----------

Total•••••••••••• 99.999 100.001 100.000 100.000 99.998 100.000 100.000 100.000 100.001 99.999 100.002

Comparing the data for the Point Roberts-Boundary Bay area with those for
Birch Bay, occurrence in both areas is slight until the latter part of August, when the
runs increase abruptly in size. The run at Point Roberts and Boundary Bay increases
steadily to a peak in the week ending September 22, and abundance decreases mate
rially thereafter, with minor fluctuations, to the end of the season. Birch Bay clearly
shows the presence of the same run as that of the former area, but occurrence is
distinctly bimodal. The peak of the main run occurs in the week ending September
15, after which there is a definite decrease in numbers. A s~cond run of smaller pro
portions follows, reaching its peak between October 6 and October 20, the run falling

71941-38--7
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off abruptly thereafter. The main portions of the runs of both areas are probably
contributed by the Fraser and other northern rivers, but the second peak in the
Birch Bay area may be composed largely of populations of such rivers as the Nicomekl
and the Serpentine.

A comparison of the data for the Point Roberts-Boundary Bay area with those
from Rosario Strait indicate that the run in the latter area corresponds closely with

that of the more northern dis
tricts; the somewhat earlier
appearance here is probably
due to the lesser distance of
migration from the sea.
There is a strong indication
that a large part of the runs
passing through Rosario
Strait continues to Boundary
Bay without entering Birch
Bay. The Rosario S~rait

data are shown grl1phically in
the lower section of figure 26.

A comparison of seasonal
occurrence of the Dungeness
Spit-Middle Point area with
that of the Admiralty Bay
Bush Point area indicates
that the early appearance of
cohos in the former area is
consonant with its more sea
ward location. In this area
a relatively heavy run follows
the first group of fish, appear
ing during late August and
early September, after which

o
J6 30 ~ 28 /I 25 8 22 " :1.0 .. /7 I the intensity slackens. This

JUNE: JULY AUG~t:t:K ~~ING OCT. NOV. OCC. is followed by the main run,
FIGURE 26.-Seasonal occurrence ot coho salmon In trap clltohes trom the southern which reaches its peak in the

p!ll't ot Puget Sound. In the lower sectIon ot the figure occurrence In the principal last week in September and
southern area is compared with that of one of the northern areas.

drops abruptly after the
second week in October. It is evident that traps in this area fish a mixed popula
tion, but that the main run consists of fish bound for the southern areas.

The Admiralty Bay-Bush Point run increases steadily from the last week in
August to the third week in September, remains at a high level for three more weeks,
and decreases steadily thereafter to the middle of November. Unlike the other areas,
the run does not terminate here, but continues at a low level until early December.
The data for seasonal occurrence in these areas is presented graphically for comparison
in the upper section of figure 26.
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In the lower section of figure 26, occurrence in the Rosario Strait area is com
pared with that of the Admiralty Bay-Bush Point area. Although both of these
areas are immediately adjacent to waters in which their individual runs mingle,
seasonal occurrence of cohos in Rosario Strait is considerably earlier than in the
southern area, in fact the run in the former area has begun to decrease almost at the
time that the southern run has first reached its peak. The Admiralty Bay-Bush
Point runs also show a more prolonged peak of occurrence, and continue much later
in the season.

From table 38 it is evident that the Hope Island run is almost identical in occur
rence with that of the Admiralty Bay-Bush Point area, although the small catches
in the early and late portions of the season appear only in the latter area. It is appar
ent that a large proportion of the Skagit River runs must pass around the southern
end of Whidbey Island in the course of their migration.

CHANGES IN ABUNDANCE

CALCULATION OF TRAP INDICES

It is apparent, from both trap and purse-seine catches, that there has been a
considerable diminution in abundance of cohos in recent years. Inasmuch as traps
and purse seines have been the principal types of gear catching coho salmon in this
region, trends of abundance were determined from catches by both types of gear, and
are presented together for comparison.

In measuring abundance from traps, several difficulties are encountered which
arise from the lateness of the coho runs in relation to those of other species taken by
this type of gear. During early years, in certain areas where other species formed the
principal catch, the traps were often removed from the water after fishing during only
part of the coho season. Closed periods, which were imposed through legislation in
many of the years after 1920, also prevented the traps in certain areas from fishing
during the entire coho run. Years in which these closures were enforced cannot be
compared directly to those in which fishing was not restricted unless some provision
is made to offset the shorter fishing period. In most early years the traps were per
mitted to fish well into the winter months, while in later years legislation has often
terminated the season before the entire run has appeared. For these reasons it was
impossible to use the catches of any trap unless the opening and closing dates of its
annual fishing seasons were known. This requirement sharply curtailed the available
amount of data.

In order to make the annual catch data comparable for both early and late years,
they were weighted according to the length of the period fished. Inasmuch as the
coho runs in the various districts are quite uniform in time from year to year, the
average seasonal occurrences already presented were used as a basis for determining
the time period of the runs in their respective districts.

November 10 was arbitrarily selected as the end of the fishing season. The
catches of traps which fished later in the year were reduced in proportion to the per
centage occurrence of the run after that date, and catches of traps which ceased



790 BULLETIN OF THE BUREAU OF FISHEIUES

fishing before that date were similarly increased. For 1921, and for other late years '
in which closed periods have been in force, trap catches were increased by the average
percentage occurrence during the closed periods in their respective areas. Catches
of traps which fished for a lesser period of time than that in which 75 percent of the
run for their district normally occurred were not included in the analysis.

A certain amount of error is unavoidably introduced by empirically increasing
or decreasing catches for particular years to compensate for irregular length of fishing
season. However, catches which were decreased in size were confined almost entirely
to early years when fishing was less restricted, and nearly all increases in catches were
made in later years when closed periods were imposed and fishing seasons were short
ened by legislative action. Stich error as may have accompanied these necessary
corrections would tend to reduce the apparent level of abundance in early years and
to increase it in later years. Any decline shown in the trend of abundance would
thus be given added validity.

Three particular districts were selected for analysis. The first was that extending
from Sandy Point to the international boundary, and included the Birch Bay, Bound
ary Bay, and Point Roberts areas (see fig. 2). Because of the size of the district
and the large number of traps situated therein, catches were used from all traps for
which suitable data were available. Prior to 1910 the data were meager, for sockeyes
were of such importance in this region that catches of other species were often not
recorded. After the tremendous sockeye run of 1913 most of the traps were removed
before the coho run. In 1932, unfavorable economic conditions sharply reduced the
number of traps fishing. During the remaining years, ,suitable data for from 7-12
traps were available. These traps, although but a small part of the total number
fishing in the area, represent a considerable portion of those which were fished late
enough in the season to intercept the coho migration. The number of traps available
in this area, and their total catch for each year, are tabulated in the first two columns
of table 39.

The second area selected was Rosario Strait. Although the runs in this district
are largely composed of the same populations which pass through the northern areas,
fishing conditions differ considerably, for the area of water through which the runs
must pass is much more restricted and the number of traps is very small. Three of
these traps, located in strategic positions, have taken the bulk of the catch in this
area. Data for the 16-year period, from 1919-34, when at least two of these traps
fished every year, all three of them for fifteen years, are tabulated in the third and
fourth columns of table 39. It is evident that the efficiency of Rosario Strait traps
is greater than that of those in the northern area, and their index of abundance
should provide a useful check on that calculated from the larger group.
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TABLE 39.-1ndices oj abundance oj coho salmon Jrom trap.

Data by areas Index figures

Rosario Admiral·'
Strait ty InletNumber

of traps

Admiralty Inlet

Number
of fish

Number Number Number
of traps of fish of traps

Number
offish

North of Sandy Point Rosario Strait

1------,---1·---,---1----,----1 North of
Sandy
Point

Year

---1----1-------------

II!~-!m~~m!!!~!m~~!~~~~:~,~ill~~~~~~~~~l.~·.~~!.~"~"~"~"~ .~..~.~ ..~..~"~ "~ "~ "~ "~ .... ~1;49t5f,~ 0044~6:9~' ""'---4~' ~~~~~~~~~~ ~~~~~~~~~~ .• -..21~'-~
"'"4:409' ========== ovc1006.••...••..._.... __ .•.. . 33,066 3 ...••.•.•. ..•......• 248,189 4 3.923 2.03e

1907••..• _.. __ .. _.. __ .. _... oo,OS7 6 .••... _....._....... 180,145 4 3.828 1. 46t
1908••.. __ ._ .. _... _._. .. 47,856 5 •....... __ ._ .• _. __ .. 165,OM 3 5.431 1.644
1909... _•. _..•. _.. _._ .• . __ .. 31,174 156,871 2 294,398 3 9.888 8.288 3.195
1910•••••.. _ _._. __ ._ _ 99,579 1064,779 2 163,185 4 4.009 9.238 1.548
1911•...•.• __ .•.. _ ._. 54,261 10 77,085 3 277,837 4 2.278 7.813 2.472
1912.. __ .. _•• _ __ . . __ 113,122 1256,977 3 205,888 4 4.083 5.798 1.701
1913.•. _._ .•... __ ...• . .. _ 36,503 0 47,703 3 159,062 3 2. ,;98 4.787 1. 449
11114.•_•............ _•.. _.... __ 58,640 10 32,398 2 68,166 3 2.328 4.551 .718
1915.•.. _._ •. _. __ .. __ . . __ ._ 56,881 1230,114 3 131,229 4 1.835 2.988 .992
1916_... _.••. _... _.. __ . __ ._.... 50,375 10 25,440 3 70,722 4 2.245 2.507 .517
1917••.. _.. .. . __ . 03,562 1223,418 3 94,769 4 1.838 2.403 .754
1918.•.... _ _.. _.. _._ .. .. lOS,710 1269,690 3 116,083 Ii 3.433 6.812 .811
1919••. _. _. . .__ 73,488 12 44,131 3 122.723 5 2.461 4.473 .862
1920.••.. __ .•.. _... _ _._ ... __ 44,597 10 21,485 3 69,010 4 1. 852 2.199 .731
1921.... ._._ .. __ __ .___ 59,820 12 14,844 2 78,967 3 2.143 2.330 1. 297
1922••... _.•..• _•. _•. _.•.•.._.. 86,589 7 46,791 2 61,253 2 5.332 0.740 I. 715
1923.•.. __ .... __ . __ ._. ..... 76,529 12 32,619 2 166,608 tl 2.672 4.950 1.017
1924.•..• _.• _.._............... 92,276 10 25,802 2 166,020 6 3.978 3.748 1.044
1925.... .. _._ 57,501 1221,950 3 165,477 5 1.8..;2 2.191 1.078
1926._••..•.• _ _._ .•••.•••_. 49,163 11 20 396 3 99,946 5 1.898 2.066 .690
1927.•..•. __ .. __ _..•.•... _. 56,853 12 26; 084 2 186,117 6 1. 879 3.907 .9\J6
1928........................... lil,430 10 23,784 2 104,412 6 2.009 3.010 .561
1929••• _._ _._._ ••...•.... 63,629 1229,402 2 115,487 7 2.291 4.122 .608
1930•.... _ _._ ..•...•....• 26,169 11 10,lOS 2 81,478 7 .933 1.434 .443
1931.. _•..•••••• __ •. 28,659 11 13,470 3 58,381 4 1.182 1.381 .722
1932........................... 1,184 3 19,919 3 33, 1M 2 .175 1.951 .710
1933........................... 23,828 7 14,026 3 106,033 7 1.342 1.350 .578
1984__•.•••••..•..••. _.••.••••• 21,781 819,317 3 54,639 Ii 1.151 1.847 .388---------

TotaL.................. 1,633,666 •••••••••• 869,663 •••.••.••• "618,204 .

The third area selected was Admiralty Inlet (see fig. 3). Here, as in Rosario
Strait, the runs are concentrated while migrating through a restricted passage, and
the effectiveness of most of the traps is correspondingly great. Catches of from two
to seven traps were available each year from 1900-1934, with the exception of 1903.
The number of traps, and their corresponding total catches by years, are tabulated
in the fifth and sixth columns of table 39.

The calculation of index figures from these data is complicated by the fact that
only a few traps in each district have fished continuously throughout this period of
years. There is a wide variation in the fishing effectiveness of different traps, and
any determination, such as the average annual catch per trap, must be affected
considerably by the proportions of efficient and inefficient traps fishing each year.
In order to minimize this variation it was necessary to weight the catches in such a
manner that the relative annual change in the average catch of each trap might be
measured irrespective of the actual sizes of the catches from which the average was
derived. Such weighting was accomplished for each district by selecting a group of
traps which had fished in the same years over a long period of time, and from which
the relative effectiveness of all traps in that district might be measured. From the
sums of the !tnnual catches of these traps the average annual catches were calculatedi
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each of these was then determined as a proportion of the average annual catch of the
base group. The average annual catch of any trap which fished for a lesser period
of years than did the standard traps was determined as a proportion of the average
of the total catches of the base group for the same years as those in which that par
ticular trap fished.

The annual catches of the traps were then divided by the proportional weights
of the same traps, and the average of the resultant figures for any 1 year is the index
figure for that year. The index figures for the three areas, tabulated in the last three
columns of table 39, are not directly comparable as they now appear, b'ut measure
only the degree of change from year to year in the individual areas. The relative
changes in the different areas will be considered in conjunction with the index de~

rived from purse-seine catches.

CALCULATION OF PURSE-SEINE INDEX

Inasmuch as a considerable portion of the coho salmon taken in Puget Sound
waters have been caught by means of purse seines, a determination of changes in
abundance of the species based on purse-seine data provides a valuable comparison
with the indices from trap catches.

The purse-seine index is similar to those derived from traps in that it is a measure
of relative variation, from year to year, in the average catch of a unit of fishing effort.
However, its construction is materially different in that the total seasonal catches of
individual vessels are unknown, hence the size of the average delivery was used as
the unit of measurement instead of the annual catch.

In order to eliminate the influence of deliveries made by the vessels fishing for
other species of salmon than coho, only such deliveries as were made between Sep
tember 2 and October 20 were included. Data were also limited to vessels of more
than 9 net tons and less than 40 net tons. This restriction excluded both the very
small vessels, which were not regular purse seiners, and the largest vessels, which
fished on Puget Sound only occasionally in the fall.

Since the average delivery of the small vessels operating in early years could
not be compared directly to that of the large-sized, modern vessels, the catches neces~

sarily were weighted to compensate for the changes in efficiency. In determining the
weighted average delivery of the fleet, the vessels of 10-14 net tons were considered
as unity, and the weighted number of deliveries of vessels in larger size-classes were
the product of their actual number of deliveries and the vessel efficiency of that par
ticular size~lass, taken from table 15. For each year from 1911-34 the sum of the
number of fish in the catches of all vessels in the fleet was divided by the weighted
number of deliveries. The weighted average delivery figures represent the average
catch in terms of one size-class of vessels, hence they are directly comparable through
out the series of years. These figures are presented in the last column in table 40.
The other columns in the table show the ~ame data broken down according to group
ings of vessels of various sizes!
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TABLE 40.-Index of abundance of coho salmon from Puget Sound purse seines

793

Indices from Individual size classes

10-14 net tons 15--24 net tons
Year

Number of Number of Average Number of Number of Average wel~hted Weighted
fish deliveries I delivery lIsh deliveries delivery num er of average

deliveries delivery

HilL ______________ •_________
5,760 65 88.62 -----ii;iii9- ------··-93. ----·i20~io· ------------1912____________ • ____ •• ______ 214 8 26.75 110 ---·--ioi~541913_________________ •___ •• __
4,231 6(j 70.52 8,261 105 78.68 124 66.621914__ • _. ___ • ________________ 18,784 146 128.66 29,015 255 113.78 303 84.161915. _______ • ________________ 12,732 243 52.40 45,495 606 75.07 788 57.731916__________ • _. _____ • __ •• __ 8,940 266 33.61 26,218 410 68.95 533 49.191917__ • _. ____________________ 5,689 387 14.70 18,060 754 23.94 1,010 17.871918_________________________ 27,552 266 103.58 58,685 459 127.85 620 94.651919. _. __________________ • __ • 13,846 247 56.06 28,481 430 66.23 581 49.021920__ • _____ • _______ • ________ 2,188 66 33.15 13,808 146 94.58 196 70.45192L _. ____ •_________________ 12,637 1M 82.06 45,580 477 95.56 634 71.891922. _. ___ • __________________ 7,99Il 132 60.60 35,216 326 108.02 434 81.141923___ • _____________________ 6,049 128 47.26 31,433 435 72. 26 583 53.921924___________ • ________ • ____
4, 643 80 58.04 23,038 305 75.53 400 67.601925. _____ • __________ ' _______ 11,921 222 53.70 38,578 553 69.76 724 53.281926__________ • ____ •________ . 3,406 122 27.92 34,477 498 69.23 647 53.291927______________ • __________
6,962 ITS 39.11 35,280 655 53.86 858 41. 121928. __ .. ______________ • _____ 8,174 242 33.78 70,146 1,046 67.06 1,360 51.581929. ________ •••• ____________ 14,327 440 32.66 74,835 1,489 60.26 1,995 37.611930. _____ • __________________ 6,276 135 46.48 25,781 542 47.57 726 35.51193L _______ • ________________ 7,360 253 29.09 54, 640 1,277 42.79 1,711 31. 931932. __________________ •_____ 8,265 157 52.58 58,166 1,072 54.26 1,447 40.201933. ___________ ._. _____ • ____ 5,646 334 16.60 35,987 1,600 22.49 2,144 16.781934_•• _________ • _______ •• ___ 4,486 240 18.611 36,357 1,0611 34.01 1,421 26.69

Total__ •_____________ ._ 207,975 4,571 ..... ------_ ..-.. 838,6116 14,602 ----_ ..-........... 111,3411 -- ............. _---

Indices from Individual size classes Index from grouped size classes

2lHlll net tons
Year

NlImberofNumber of Weighted
Weleted Weighted fish weighted averageNumber of Number of Average num rof average deliveries

lIsh deliveries delivery deliveries delivery

191L. _. _., --.--•••••••- •••• - 1,024 10 102.40 18 56.811 6, 784 83 81. 73
11112___ ••--.--.- --.---.------ ....--i;067- ----------9- ------------ --'-"---i6- ------------ 11,383 118 116.47
11113••• ___ •__ •___ -"'---"'-- 118.06 66.69 13,559 200 67.8011114__ • _______• __ • ____ ._._•• _ 530 8 66.25 15 35.33 48,329 464 104.16
1915_•• __ •_______ ---- -------- 645 16 40.31 211 22.24 58,872 1,060 56.54
11116_. ___ •• _._. _____ •••_._. __ 1,345 12 112.08 22 61.14 36,503 821 44.46
1917___ • __•• _._ --.- --.---- --' 11,890 211 56.35 390 30.49 35,629 1,787 19.94
1918. _. _-.----.-.--.---•••••• 14,677 110 133.43 204 71. 95 100,914 1,090 92.58
1919_______ -.-••----- --- ----- 11,833 125 94.66 234 60.57 54,160 1,062 51. 00
1920. __ • ---.--.----•• ---- - -•• 11,312 78 145.03 144 78.56 27,308 406 67.26
192L•• __ -- --.----.-- -'-"-'- 58,882 424 138.87 780 75. 49 117,099 1,568 74.68
1922_. _••-.-.--------••------ 40,542 176 230.36 326 124.36 83,757 892 93.90
1923__ • _' ------••-. -----.---- 34578 295 IF·21 546 63.33 72,060 1,257 57.331924___ • __________• ___•••• ___ 16, 208 103 157.36 192 84.42 48,889 672 65.31
1925•••• __ •____ .--. -- •••----- 31,709 303 104.65 561 56.52 82,208 1,507 M.M1926___________________•• ___ • 60,582 532 113.88 984 61.57 98,465 1,753 56.17
1927•• _______ • __ --- .--.-.-•• - 55,697 624 89.26 1,167 47.73 97,939 2,203 44.46
1928. __ • __ ••__• __ -.---------. 97,386 1,239 78.60 2,305 42.25 176,706 3,907 44.97
1929_. ________ •_____ • -------- 91,493 1,486 61.57 2,779 32.92 ISO, 655 6,214 34.65
1930. _•• --.--••-.-.---•••••-. 53,597 781 68.63 1,460 36.71 85,653 2,321 36.90
193L _••• ____ ------ ----••-.-- 95,752 1,760 54.40 3, 326 28.79 157,752 5,290 29.82
1932_. ___ ,,_, ___ ,, __ , -.,-.--. 153,377 1,619 94.74 3,060 60.12 219,798 4,664 47.13
1933_______ • ____ • __ ---- -- -'-- 66,264 1 974 33.57 3,731 17.77 107,796 6,2O\l 17.36
1934. _••• '-'-' -----.-- - -- -'" 65, 169 1,047 62.24 1,968 33.11 106,012 3,629 29.21

Total. __._ -.--.----- --- 975,559 12,942 ..-.. _- ..-_.....- 24,257 ------------ 2, 022, 230 48,177 ---"""-'"'--", ..

I Number of deliveries and weighted number of d~lIvefles IdeI\tlcal for this group, as eIDclency weighting Is unity.
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TRENDS OF ABUNDANCE

15 TRENDS OF ABUNDANC£ ..... COHO SALMON
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FIQVRll: 27.-Trends of abundance of coho salmon. Indices calculated from trap catches
In three dlllerent areM are compared to the Index cll1culated from purse-seine catches
taken from the entire puget Sound region. A considerable decrease In abundance has
taken place since the early years of the fishery.
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throughout which this area has been the heaviest producer of coho salmon. It is
further evident from these curves that the general level of abundance throughout
the region has been lower in recent years than at any previous time in the history of
the fishery.

That changes in the intensity of the fishery have exerted a considerable influence
on the abundance of cohos has been indicated. However, abundance has been fur
ther affected by changing conditions in the streams where the adult fish spawn and
the young are reared. Lumbering has been, or is now being carried on in the drainage
basins of almost every river in the southern part of the region, and most of the cut-over
lands have been cleared for agricultural purposes. Rapidity of run-offs and resultant
flood conditions have become increasingly prevalent on these streams, many former
spawning grounds have been rendered useless, and the carrying capacity of the streams
for young fish during their stream residence has been reduced. Utilization of streams
for water power or for industrial purposes has had a similar effect. There is a further
possibility of the withdrawal of spawning grounds due to the impounding of waters
in the upper reaches of these rivers for the purpose of controlling floods and erosion.

It is difficult to determine how far the level of abundance can decline before the
populations of some areas pass the point at which they are able to rehabilitate them
selves, even under the most stringent protection that legislation might offer. In view
of these conditions it appears higWy probable that the decline in numbers of this species
will be continued unless there is a drastic change in the factors influencing their
abundance.

KING SALMON
By GEORGE B. KELEZ

INTRODUCTION

Populations of king salmon are found in most of the important salmon streams
in the region, the heaviest runs usually appearing in the larger rivers. Averaging
more than 20 pounds in weight, the kings are the largest of the 5 species of Pacific
salmon. Their large size and high quality have always commanded the highest indi- .
vidual price of any of the species, and the grea.ter portion of the catch has been absorbed
by the fresh-fish markets or used for mild curing.

Kings from the troll fishery of Cape Flattery appear in the city markets in early
spring and they are taken in gill nets throughout the fall months, but the bulk of the
commercial landings are made in late spring and summer. Except in the gill-net
catches in the livers, both immature and mature fish appear together in the landings
during the greater part of the fishing season. Sport fishing for kings, which has been
popular with residents of the region for nearly 50 years, is carried on from April to
September.

LIFE HISTORY

Possibly because of their greater size and strength, kings usually spawn in deeper,
faster water than do the other species of salmon. Although the spring runs may ascend
to small head-water streams, the later runs often spawn in the larger tributaries or
oven in the main channels of the rivers. There is a recognizable difference in the
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time at which these runs enter the rivers i the races which spawn far upstream usually
appear during the spring months, whereas the lower-spawning races do not appear
until later in the summer or in early fall.

Gilbert (1913) and Fraser (1917 et seq.) both found that the greater part of the
fry descend to salt water shortly after hatching, and a lesser proportion remain in
the stream throughout the first wintE'r and migrate seaward during the following spring.
These findings were based on scale readings. Scales from fish which migrated to the
sea as fry showed a typical rapid growth in the nucleus, those which migrated as
yearlings showed a distinctly different nucleus, due to the less rapid growth in the
stream. Fraser reported the proportions of these types in lower Gulf of Georgia
fish to be 65.4 percent sea-type and 34.6 percent stream-type. His collections from
the upper part of the Gulf of Georgia contained 78.2 percent of the former type and
21.8 percent of the latter.

Rich (1925) stated that in the Columbia River runs the stream-type nuclei indi
cated spring-running fish which spawned in the headwater streams, whereas sea-type
nuclei predominated later in the season when the lower-spawning races of fish were
entering the river.

After migrating to salt water, the young kings are frequently caught in the inner
waters of the region before reaching the ocean. At this time they are called "black
mouth" by the fishermen.

Tagging experiments reported by Canadian investigators, Williamson (1925,
1926), Mottley (1929), Williamson and Clemens (1932), Clemens (1932), and Pritchard
(1934), indicate that a considerable proportion of the young kings migrate northward
and return along the coast of Southeastern Alaska and British Columbia on their
migration to the streams where they will spawn. These experiments have also indi
cated the presence of large numbers of kings from the populations of other coastal
rivers, both north and south of the region, in the same localities along the British
Columbia coast. It is evident that a considerable mixture of populations occurs in
the waters of the Pacific, and that catches of gear operating in the offshore waters
may well contain large numbers of fish from streams other than those of the region.

Gilbert (1913) stated that kings taken in the commercial fishery of the region
ranged in age from 3-7 years, and that the fish in their third year were grilse. Fraser
(1921) reported that the commercial catch from the upper part of the Gulf of Georgia
contained fish from 2-6 years of age, only part of which were mature. Of those indi
viduals which had entered the sea shortly after hatching, nearly 50 percent were in
their third, and approximately 35 percent were in their fourth year. The remainder
were 2 and 5 years of age. Of those which had entered the sea after a considerable
time in fresh water, some 30 percent were in their third year, 44 percent in their fourth
year, 23 percent in their fifth year, and the remainder in their sixth year. The bulk
of the mature fish were in their fourth and fifth years.

An important characteristic of the king salmon, unique to that species, is the
considerable variation in the color of the flesh. Rathbun (1899) stated:

While in some of the fish the flesh has its ordinary deep pink color, in others the flesh is white
or only slightly tinged with pink. All intermediate gradations of colorations, as well as intermixtures
of the two, occur, and no degree of this variation is distinguishable from the outside.
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Cobb (1911) stated:
In most places the flesh is of a deep salmon red, but in certain places, notably Southeast Alaska,

Bristol Bay, Puget Sound, and British Columbia, many of the fish, the proportion being sometimes
as much as one-third of the catch, have white flesh. No reasonable explanation of this phenomenon
has yet been given.

Aside from color, the flesh of white and red kings taken at the same time in the
fishery is of the same quality. This, together with the definite difference in proportion
of white kings in various districts of the region throughout the season, which will be
discussed later, indicates a strong possibility of a hereditary color-characteristic.
The Fraser River king pack is canned as red, pink, and white kings. It is possible
that a part of the late-season pack may consist of red kings whose color has faded
with approaching sexual maturity. However, heavy catches of white kings are made
by trollers off the west coast of Vancouver Island in late July and August, at which
time the color cannot be ascribed to changes accompanying sexual development.
Since these fish are not caught below Destruction Island, southwest of Cape Flattery,
it is highly probable that they are part of the run which appears in the northern part
of Puget Sound in September.

LOCALITY OF CAPTURE BY DIFFERENT TYPES OF GEAR

CATCHES IN VARIOUS DISTRICTS

The demands of the fresh-fish markets, and methods of processing other than
canning, have absorbed the greater part of the catches of king salmon, hence the
canned packs are of little use in determining the annual catch of the species. The
catch on Puget Sound alone has averaged 264,000 fish a year during the 20-year
period from 1915-34. The catch by 5-year intervals during this time was 1,597,246
fish from 1915-19; 1,219,492 fish from 1920-24; 1,380,225 fish from 1925-29; and
1,087,693 fish from 1930-34.

It is exceedingly difficult to obtain catch records for all districts of the region,
but data are available for the period from 1927-34 for all districts except the Fraser
River. For this district the canned pack has been converted to number of fish and
it represents only a part of the early run on the river, but includes the greater part of
the fall run. A small number of kings landed by trollers in the northern portion of the
Gulf of Georgia have not been included. These data are presented in table 41.

TABLE 41.-Catch of king salmon, 1927-S4

Purse·selnes Trollers Puget MinorPuget Sound Puget Fraser Total,
Year Sound gill Sound River 811

traps Puget High Puget High oatch 1 gear
Sound seas Sound seas nets goar

--- ---------
1927••_•••• '" •• , •••••••.•••••• 227,909 18,370 6,818 1,870 236,866 37,680 2,033 53,770 584,216
1928••••••••.•.•.••"--"""" 198,443 11,020 4,067 1,6111 213,784 31,195 900 11,629 472,694
1929•••••••••••••• •••• , ........ 249,353 14,181 13,817 1,366 206,073 44,485 2,207 23,533 555,065
1930•••••••.•.. · .......... ' ••,. 208,872 17,136 8,791 2,645 235,420 49,934 1,558 51,084 575,«5
1931••_........................ 156,207 21,497 13,957 1,156 245,611 28,522 516 28,712 496, 178
1932..._••••·• -- -••.•. -- ••.• , ••• 137,770 20,670 6,897 192 169,530 20,910 24 84,722 440,715
1933••_•• _•••••••••••• ••••••••• 162,991 23,916 4,596 68 113,512 22,960 667 16, 483 345, 193
1934••_•• _••• - •••• - •••••••••••• 165,013 15,606 10,490 9,337 120,377 19,250 276 46,227 391,576

---- --- ---------
Total. __ •••••••••.•••••• 1,500,568 142, 401 69,433 18, 28li 1,645, 178 254,836 8, 231 316,160 3,861,082

I Oonverted from oases packed from 1Ish oaught on the Fraser River; does not inclUde kings uaed for purposes othar than canning.
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The total catch by all gear in the region during these 8 years was 3,861,082 fish.
Trollers on the high seas landed 40.02 percent of the total catch, and inside trollers
0.47 percent, a total of 40.40 percent. Puget Sound traps took 39.02 percent of the
king catch during these years, Fraser River gill nets 8.19 percent, and Puget Sound
gill nets 6.60 percent. Purse seiners on the high seas took 1.80 percent and those on
Puget Sound 3.69 percent, a total of 5.49 percent. Landings from miscellaneous gear
amounted to 0.21 percent of the total. The catch of trollers in the region of Swiftsure
Bank differs from the "inside" gear in that it must, in view of the migrations indicated
by tagging experiments, contain a considerable proportion of fish from populations
other than those of the Puget Sound-Fraser River region.

LOCALITY OF TRAP CATCHES

A consideration of catch data from traps shows the general proportions of the
king-salmon catches in the different parts of the Puget Sound district. These data,
from 1895-1934, are presented in table 42. The districts used are similar to those
discussed under trap catches of coho salmon in the preceding section.

The total catch of king salmon includes 5,659,793 fish. Of this total, 2,644,524
were taken in traps north of Deception Pass, the greater part of these being from the
populations of rivers in the northern part of the region. There were 1,741,479 fish
from districts wherein a considerable mixture of populations migrating to both north
ern and southern streams must be present; 1,128,835 fish were taken in the southern
portions of the region, and 144,955 fish were taken in miscellaneous and unidentified
areas. These data indicate that the greater portion of the catch of king salmon on
Puget Sound is supplied by the populations of the northern rivers, and the size of the
catch in the northernmost districts would further indicate that a considerable portion
of these populations are migrating to the Fraser River and to the smaller streams
entering the Gulf of Georgia.

TABLE 42.-Annual catch 0/ king salmon in different areas, 1895-1.934- I

Year
Point Randy Lummi Haro Salm· HopeRoberts Point Island Strait on West Total
and to and and Banks Island West 01 Adml· Lower Mis· Un·

Bound· Bound· Ro· Wald· and and Beach Middle ralty Sound cella- identl·
ary ary sario ron South Skagit Point Inlet neous tied
Bay Bay Strait Island Lopez Bay

------------------------
IS95.•••••••••• 912 .. ------ -- ..---- ---.--.- -------- ----.--- ------.- -.------ -------- -----_ ..- -------- -------- 912
1896__ ••••••••• 10,192 97 -------- -------- -------- -------- -------- -------- --- ..---- -------- 788 11,077
1897........... 1,449 720 3,164 71 ------- .. 3,384 -------- -------- -------- -------- 8,788
1898.......__•. 30,255 3,000 41 ------.- -------- -------- 94 -------- -------- -------- -------- 4 33,394
1899. _. _____ •• _ 19,980 4,635 12,286 96 2,814 79 129 --8;ii22- -------- -------- -------- 40,019
1900... ____ •• __ 30,979 9,215 364 2, 412 20,365 14,755 5.758 -------- -------- 800 4,777 98,3971901. __________ 7,881 4,442 3,568 2,933 5,963 5,180 5,047 ------.- 461 -------- 218 5,410 41,103
1902__•. _____ ._ 5,312 7,681 5,497 5,378 14,891 4,829 9,077 -------- 885 -------- -------- 63,550
1903_ ••• _• ___ ._ 6,005 15,427 5,563 2,489 17,360 -------- 'i2;iiii- _oo------ --- .. -...- -------- -------- 121 46, 9651904. ______ ••• _ 15,695 17,478 5,807 2,343 6,960 --9;787" -------- --2;"684' -------- -------- -------- 61.194
1905.•_•.• _____ 14,105 5,065 4,883 2,080 7,472 10,469 oo.------ _.. _----- -------- -------- 56,5461906___________ 8,731 7,981 8, 048 9,081 3,627 5,609 19,103 ..... -.. _-.- 10,084 -----_.- -------- -------- 72,2641907.•_________ 14,952 8,829 6,543 5,011 8,903 34,977 740 -------- ------ -- -------- 79,951)1908_______ • ___ 8,843 8,922 8,475 5,761 5,892 9,640 47,986 3,461 -------- -------- -------- 98,980
1909______ .•___ 7,374 5,666 9,877 6,911 8,945 19,648 254 -_._---- -------- -------- 118,675
1910..______ .. _ 14, 542 21,478 18,144 8,307 8,583 24,414 11,505 -------- --- ----- 256 107,229
1911 ______..___ 28,064 26,590 25,996 9,647 4,752 34,090 6,770 380 83 136,362
1912. ___ .. ____ • 22,442 19,461 22, 785 3,2M 4,37i 4,374 28,886 3,343 629 -- -", .. ,,- .. 1011,544

I Incomplete before 1915.
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TABLE 42.-Annual catch of king salmon in different areas, 1895-1994-Continued

56
7

84
633

1
6
6
2
2
1
4
2
7
5

400
9

26
2

920
653

1
293

Area

Point Sandy !Lumml Haro Salm· HopeYear Roberts Point Island Strait on West Total
and to and and Banks Island West of Admi- Lower Mis· Un·

Bound· Bound· Ro· Wald· and and
~each Middle ralty Sound cella- identl-

ary ary sario ron South Ska~it Point Inlet neous fled
Bay Bay Strait Island Lopez Bay

-------------------------
1913_ •• ________ 22,349 17,984 20,1167 2,126 9,114 4,038 18,306 -------- 4,555 -------- -------- 14 00,4
1914_._______ ._ 3~, 134 25,585 25,619 3,323 .11,838 4,040 15,330 -------- 6,479 449 -------- 128,791915___________ 43,359 15,867 31,878 15,386 20,632 13,903 42,502 13,310 19,712 -'3;780' 4,302 12,553 237,11916___________ 40,819 26, 219 29,319 14,567 21,222 8, 607 46, 473 23,917 24,001 1,332 6,327 7,930 2M,
1917_ •• ________ 45,172 21,257 26,209 24,795 41,582 16,971 42,975 17,332 26,559 3,321 9,572 9,486 285,23
1918_•. _. ______ 42,160 34,916 35,773 16,772 35,574 21,057 59,606 25,921 40,478 1,002 10,013 724 324,98
1919_. _________ 47,869 17,493 19,937 12, 382 23,707 22,475 44,627 14,831 32,913 2,639 10,085 448 249,40
1920_ •• _. ______ 58,172 19,053 33.400 4,577 19,781 10,583 35,012 6,104 22,304 3,548 5,109 1,069 218,80
1921. __________ 41,573 19, R27 17,335 16, 258 27,004 13,313 31,681 7,140 23,812 1,678 3,049 1,832 205,30
1922_________ ._ 41,419 16,430 21,333 4,525 17,311 20,234 29,452 9,749 20,630 2,121 3,~97 ----._-- 186,00
1923 _____ ._. ___ 37,375 17,406 16,860 8,119 22,278 21,409 32,739 6, 801 28,246 1,434 16,157 .------- 208,82
1924••••• _____ • 51,065 16, 511 21,775 9,861 16,773 -2i;745' 39,123 12,903 35,127 8,117 3,827 ----.--- 215,08
1925_. __ • ______ 48,491 18,223 24,231 8,746 25,022 33,844 13,087 33,142 3,526 4,310 -------- 234,36
1926_. _. ______ 43,639 15, 497 18, 066 10, 899 12, 757 17, i65 29,641 13,855 31,689 5, 330 2,560 367 201,76
1927_. ______ •• _ 53,600 25,463 18,558 8,471 21,230 21,429 38,585 13,897 26,614 3,453 "--38S- ----.--- z:n,
1928_____ • ____ • 39,856 16,638 14,583 4,925 16,318 10,779 27,607 11,710 31,689 6,699 -------- 181,18
1929•• _________ 48,708 18,557 30,105 9,117 16,389 24.873 35,611 8,937 32,298 10,121 1,504 7,506 243,7
1930•• _______ ._ 45,431 13,940 22,370 7,507 16,853 25,741 28,201 9,086 31,314 5,153 2,186 ----.-.- 207,78
1931. __________ 36, 912 8, 569 17,586 5,573 9,550 20,951 21, R30 5, 279 23,939 2,015 916 ----.-.- 152,
1932. __________ 34,493 4,292 20,943 2,007 13,243 17,626 13,875 7,832 18,818 3,524 .----_.- --2;476- 136,
1933_ •• ________ 32,407 16,087 23,855 5,91lS 17,606 12,673 15,072 2,300 40,088 1,305 1,307 171,14
1934___________ 50,187 10,792 21,143 7,728 15,900 12,164 14,764 12,351 22,606 3,289 1,279 ----.--- 172,

---------------
TotaL __ 1. 188, 983 .';62, 996 653,083 239,462 552.429 427,433 952, 579 236,471 627,025 74,377 89,111 55,844 5, 6.~9, 79

In only one tagging experiment of those reviewed by Pritchard (1934) were the
recoveries in southern Puget Sound greater than those in the northern part of the
region. The m-ajor part of the recoveries of fish tagged in this experiment, on the
northeast coast of Vanoouver Island, were taken in the vicinity of the mouth of the
Skagit River or in the river itself. This stream, which has supplied the greater
portion of the kings gill netted in the Puget Sound region, supports the largest run
in the southern area. The other tagging experiments confirm the inferences drawn
from the trap-catch data as to the importance of the northern streams, since the
greater proportion of recoveries made in the inner waters of the region have been
taken in the northern districts of Puget Sound or in the Fraser River itself.

SEASONAL OCCURRENCE IN VARIOUS AREAS

The general seasonal occurrence of king salmon in different types of gear has
already been presented, but a further consideration of occurrence in traps indicates
certain specific differences in the runs in various parts of the region. The occurrence
of kings from traps in several restricted areas was calculated in a manner similar to
that used for the entire region, see section on trap fishery. The average proportions
of the annual catch taken in each week of the season in these different areas are pre
sented in table 43. For location of areas, see figures 2 and 3.
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TABLE 43.-Seasonal occurrence of king salmon from traps; proportion of total catch taken in each
7-day period

Area

Week ending-
North

ot Sandy
Point

Rosario
Strait

West
Beach

Middle Admiralty Hope
Point Inlet Island

All dis
tricts

Total.._.. •..._...__ ••. _.•_. __ ._. 100.001 100.000 lXl.999 100.002 100.000 100.000 100.000

In all areas the run is much more prolonged than that of the other species, and
there are no extreme peaks of occurrence. The highest percentages for any single
week in the district north of Sandy Point or in Rosario Strait occur in the first week
of July. There is an additional run in these areas in late August and Sf'ptember,
especially in the more northern one. West Beach, where the catches probably con
tain a considerable mixture of populations, shows a similar peak in that week, but
there is no indication of the late-season run. The southern areas show proportion
ately higher percentages in the early part of the season, a peak early in August, and
an abrupt decr~ase therMrter. There is also no indication of a late run in these
areas.

SEASONAL OCCURRENCE OF RED AND WHITE KING SALMON

Thus far the runs of king salmon have been treatE'd as E'ntities, but some of the
distinct differences between their occurrence in northern and southern areas may be
explained by a cons~deration of the proportionate runs of red and white kings in these
districts.

The catches of king salmon from certain traps in the region have been segregated
as to red and white kings by the operators, especially where the fish were sold for mar
ket purposes. Such a segregation into only two classes undoubtedly introduces some
errors in the determination of the proper classification of the individuals which inter
grade between the color extremes of red and white. Grading has been purely on the
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basis of market demand, and the general practice has been to classify the vari~olored

fish with the whites, since the reds bring a higher price. The following determina
tions are necessarily confined to the two main classes, but the presence of intergrading
colors must not be overlooked. Data were available for some early years, and for
most of the years between 1923 and 1934, for 3 traps in Haro Strait, 3 in Birch Bay,
1 on Lopez Island, and 2 in Admiralty Inlet. The average proportionate occurrence
of red and white king salmon throughout the season was calculated for these four
areas. These data are presented in table 44.

TABLE 44.-Seasonal occurrence of red and white king salmon in different areas; proportion of total
catch taken in each 7-day period

Red king White king

Week endlng- Haro Haro
Haro Birch Strait South Admlr· Haro Birch Strait South Adml·
Strait Bay and Lopez a1ty Strait Bay and Lopez ralty

Birch Inlet Birch Inlet
Bay Bay

-------1-------------------------------
May 5.._. __ .•••••••••.• .~-_...--. "'T6SS' 3.696 3.569 ....ii:i63· ...------- ····ii:266· 0.380 3.054
May 12..•_............. 3.400

"'-9:ii~3'
6.181 4.986 '--T2iig' 2.296 2.883

May 19................. 3.758 5.199 7.398 6.001 .713 1. 391 8.466 4.760
May 26................. 5.645 4.799 5.533 6.887 4.947 .909 1.399 1. 140 2.546 3.625
June 2___............... 4.101 3.410 4.000 6.193 5. 442 .769 1. 567 1. 051 2. 133 5.398
June 9. __ ............... 5.614 8.932 6.437 5.555 5.347 .979 2.775 1. 505 2.438 6.247
June 16__............... 5.297 6.881 5.624 6.118 5.209 .952 1. 791 1. 231 3.003 5.415
Iune 23................_ 6.709 6.543 6.493 6.267 5.209 1. 343 2.0.j9 1. 619 3.613 5.637
Iune 30................. 5.052 6.422 5.323 6.095 5.66.'\ 1.161 1. 522 1. 333 3.352 6.034
Iuly 7.. __ ..... _....._•• 4.856 5.718 4.985 7.325 6.023 .80S 1. 98S 1. 210 5.663 6.496
Iuly 14................. 5.727 5.689 5.573 6.374 5.746 1. 094 3.448 1. 769 6.323 6.350
July 21...._............ 5.9.53 3.352 5.050 6.180 5.483 .849 2.089 1. 223 7.643 5.604
July 28•._••.•..••••.•.. 5.989 5.718 5.761 6.374 5.981 1. jjg;j 3.396 2.154 5.713 0.993
Aug. 4_................. 5.357 6.281 5.491 5.812 6.681 1. 926 5.120 2.872 9.090 6.560
Aug. 11................. 10.988 6.957 9.544 4.774 7.514 3.608 4.179 4.003 9.953 7.566
Aug. 18..............__ • 4.904 6.534 5.254 4.018 5.361 3.232 4.806 3.856 7.669 4.714
Aug. 25........ __....... 5.787 3.746 5.050 3.060 4.740 3.526 3.134 3.670 6.475 6.170
Sept. 1. ................ 4.183 4.021 4.115 1. 066 2.587 6.398 13.6il 8.777 5.472 2.457
Sept. 8_ ................ 3.365 2. 2\)8 2.562 .360 1.611 35.849 12.662 25.931 3.383 2.403
Sept. 15................ 2.267 .739 1. 724 .158 .920 27.491 10. 180 24.348 1. 676 1.203
Sept. 22................ .603 .845 .701 .041 .300 5.443 10.521 7.551 1. 490 .834
Sept. 29.......... __ •__ • .1[>0 2.060 .542 .051 .101 .948 10.480 2.835 .702 .332
Oct. 6. __ .... _... _....._ .0.51 .058 .015 .125 .137 .164 .057 .084
Oct. 13...... _.......... .134 .184 .078 .061 .100 .129 .043
Oct. 20................_ .102 ---------. .140 .070 ---------- ---------- ---------- .335 .016
Oct. 27•••••••••••••. _•• ---- ... ----- ---------- ---------- .067 ---------- ---------- ---------- --------_. .016
Nov. 3_ ••••••_•••••••• _ ----.-_._- ---------. ._-------- ---.....---- •075 ---- -_. --- -_._--_ ... _- --._--_ ...- _.. -. __ .......- .1011
Nov. 10.•••_•• _. __••._. ---------- ---------- ---- ..---- ---------- .035 ---------- ---------- ---------- ---------- ------------------------------------------Total._.••••.. __ .. 99.998 99.998 100.001 99.998 9Il.999 99.999 99.999 99.999 100.000 100.002

Occurrence of red kings does not differ materially in the various areas, although
there is a greater early run in the northern districts and a heavier run in the Admiralty
Inlet alea. White kings differ considerably, however, with heavy fall concentrations
in the northern areas. More than 75 percent of the season's catch in Haro Strait
is made during the month of September, as is approximately 60 percent of the catch
in Birch Bay. Occurrence of white kings in the southern portion of Rosario Strait
(South Lopez) is more even throughout the season, the peak of the run appearing dur
ing the month of August, while in Admiralty Inlet no definite peak of occurrence is
shown.

The average proportion of white kings in the total catch of red and white kings
combined was then calculated for each week in the season and for the total season
from the trap catches of the various areas. These data are presented in table 45.
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In order to determine the proportionate occurrence of red and white kings in both
northern and southern runs, the weekly percentages of kings from table 43 were
divided as to proportion of led and white Icings on the basis of the data presented in
table 45. Since percentages were not available for the entire area north of Sandy
Point, a combination of the Haro Strait and Birch Bay proportions were used for this
northern district. Proportionate seasonal occurrence in the area north of Sandy Point
is shown graphically in the upper section of figure 28, that of Admiralty Inlet in the
lower section of the same figure.

TABLE 45.-Proportion in each 7-day period of white king salmon in total king salmon catches in different
areas

Area

Week endlng-

Haro Strait Birch Bay
Haro Strait
and Birch South Lopez

Bay
Admiralty

Inlet

7.358
5.101
6.857
6.367
8.431
9.785
8.800
9.128
8.995
9.099
9.302
8.665
8.510
8.852
8.545
7.545

10.779
8.102

12.165
10.759
17.699
16.107
5.825
4.839
1. 1161
2.128

11.765

8.66620.29533.39031.50334.161Proportion throughout season_ .. • __

May 5 • . . . __ ________ __ ___ __ ______ 2. 646

May 12 - - _- - - - -- - __ - -- ____ 3.390 -. -_ - - -1-6-.-0-4-5-- 3. 390 8. 921
May 19__________________________________________________ 12.167 14.124 23.182
May 26__________________________________________________ 10.535 13.587 n.236 R.884
June 2_ __ __ ____ __________ ___________ ______________ 12.061 19. 858 13. 903 8. 326
June 9___ ____ _ ___ ___ _________ ___ ____ ___________ ____ ___ n. 309 14. 352 12. 559 10.370
June 16 .. 11. 604 12.308 n.855 11. 462
June 23 .__________________________________________ 12.766 14.511 13.283 13.196
June 30 ._.__________________________________ 14.385 11. 333 13.341 12.664
July 7 .________________________________ 11.522 15.768 12.981 16.932
July 14__________________________________________________ 12.249 24.627 16.319 20.733
July 21. • ____________ 9. 437 25. 157 12.958 24. 592
July 28 •. 16.194 24.254 18.685 19.116
Aug. L_________________________________________________ 20.811 30.530 24.324 29.201
Aug. 11 .___ 19.352 24.465 20.490 35.475
Aug. 18__________________________________________________ 32.512 28.395 31.083 33.481
Aug. 25 .______________________________________ 30.813 31. 088 30.872 35.815
Sept. 1.._________________________________________________ 52.778 64.706 56.720 57.513
Sept. 8 . .________ 88.620 74.815 86.150 71. 242
Sept. 1.> .____ 89.861 88.136 89.668 73.684
Sept. 22 • • __ 86.830 87.037 86.885 90.566
Sept. 29 0_______________________________ 82.193 73.288 76.2.';6 78.261
Oct. 6 . ______________ 63. 636 • _______ _ 63. 636 50.000
Od. 13 . ._ 25.000 .______ 25.000 • _
Oct. 20 • • _
Oct. 27 • • • • . .. __ • ....
Nov. 3 . .. _

-----1-----

The two peaks of occurrence of red kings, in early July and in late August, in the
northern area may be compared to the sustained run in the southern area, where the
highest percentages occur in early August. The run in both areas diminishes
uniformly during late August and early September.

The run of white kings in the northern area is in striking contrast to that of
Admiralty Inlet. In the latter area the white kings form a very small proportion of
the run. and are distributed throughout the season. In the northern area, however,
they form a considerable portion of the run in the early part of the season, become
increasingly important in midsummer, and form the major part of the run from early
September to the end of the season. It thus appears that the more prolonged
occurrence of king salmon in the northern areas is due to the presence of a considerable
run of white kings, and that the major portion of white kings caught in the region
must have been contributed by the populations of the Gulf of Georgia streams.
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CHANGES IN ABUNDANCE

NORm or
SANDY POINT

- TOTAL KINGS
..... WHITE: KINGS

- RED KINGS

ADM1QALTY INLn

RI<D AND WUfII KING SALMON
S~ONAL OCCURRJ;:NCll:

(; t--t---+--l'---h' '<+-+-------I--j

7

7

.q,"O-..,o* ..~ • .e.-<loo• .o-••--o--O'_~• .o.~~...,...•.a....

o!;-"-:-;:---:-:--:-:---__---....;.....::;';::..'::.......-.a$::ll-
5 '" .2 16 30 14 .28 " _ Z5 II U Ii liD

MAY JUNt JULY , AUG. Sl:PT. OCT
W£EK ENDING

FIGURll: 28.-Seasonal occurrence of red and white king salmon In trap catches of the
northern and southern districts of Paget Sound. The greater abundance of white
kings and the heavy lat8-season run In the northern dlstrlot are apparent.

Traps are the only major gear taking king salmon for which sufficient data are
available for any determination of changes in abundance of this species. The records
of this gear are inadequate 8 r-~-~-"'---""""---"----,.--r-..,.....-,-----,
prior to 1910, but the fol
lowing calculations are pre
sented as the best measure
which can be determined
from present data. ~ 5 t--+----+----::-J!' ,P"';\

The data were necessa- ~ 0".P" \. Po

il . d b f LJ 4 ~/'''''' _., _....."'\.\ t' J" ',L'--l-----Ir y restrlcte, ecause 0 :i V.. \ ,p ,.--r

fishing seasons of varying ~ 3

lengths, to includeonly those X
traps for which the opening 2. , \ ,.,-+-----1

, " \fishing dates for each season "..._•.."A.,,<:,,,A._od "' ..
/' \~--4were known. The catches of o-,.",.I>-'","-o-,c. • ..,.

all traps were then weighted 0 r---,.--.--T"'""'-,.--r--,--...,..--r--..--...,....,......""':.-...;~=-I
according to the length of
the season fished in a man
ner similar to that discussed
under the trap index for
coho salmon. ~ 5

Suitable data from the ~

area north of Sandy Point ~ 4

were available for the period ~
!l "from 1910-34. During

these years, from 6 to 11
traps fished in each year
except 1932. Four of these
traps were in Birch Bay, 4
in Bounday Bay, and 3 at
Point Roberts. During the
same period of time, data
were available from 2 traps
in Rosario Strait for every
year except 1910. In Admiralty Inlet, data were available between 1916 and 1934
from 4 traps, at least 2 of which fished in every year except 1916 and 1932. The
number of traps fishing in each area, and their combined catches, are presented
in table 46.

71941-88---8
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TABLE 46.-Indices of abundance of king salmon from traps

Data by areas Index ligures

Year
North of Sandy Rosario Strait Admiralty InletPoint North of Admlr·RosarioSandy Strait alty

Number Number Number Number Number Number Point Inlet
of lIsh of traps of fish of traps of fish of traps

-----------1---------------------------
1910... _' •.._."'" _•.....•... _•• _. 20,824 6 12,053 1 ---_._ .. --- .--00--"·-- 1.611 1.741
1911. .... _. _.....•.. _.• _" _. __ ., __ • 28, 475 6 19,265 2 ---------- ---------- 2.110 1. 780
1912__ ._ •.... _•...•••.•.•.••... _•.. 31,841 9 13,904 2 ---------- --------- .. 1.631 1.382
1913... _. _......•... _.' _...._.' "" 22,806 6 9,844 2 ---.------ -----_ ...-- 1. 747 1. 007
1914..•...•.•._. ___ .. _' _.... __ "'" 31,317 7 13,385 2 ---------- --------- .. 1.966 1.344
1915..... ____ .... __ ..... __ .... _.•.• 23,110 8 11,106 2 ---------- --------- .. 1. 145 1.168 "--'2:3941916_...__ ....•.•....•.....•••. _'" 29,577 8 7,808 2 4,869 1 1.661 .920
1917___ .....••... _" _.•. _..... __ '" 27,640 8 9,367 2 11,420 2 1. 627 .974 3.362
1918_._... __ . __ '" __ .. _.. _.... __ "_ 3.';,562 8 13,432 2 17,244 2 2.290 1. 416 5.105
1919.........•• __ .. _. _. _....•.. _'" 32,308 9 10,166 2 9,728 2 I. 744 1.017 2.975
1920•. _... __ .... __ . _. __ ....... _. '" 44,266 7 19,595 2 16,279 4 2,859 1.848 1.548
1921..•._.•... _.• _'" _"""""'" 38,922 9 10,227 2 14,359 2 2.088 1.053 2.216
1922....• _•.....• _' _. _. _'" __""., 39,717 7 18,333 2 7,217 2 2.676 1. 675 1. 937
1923... ___ ...... , •.. _._ .. _.. __ •.. _, 28,078 7 l1,4f>4 2 21,996 4 1.962 1.096 2.160
1924 __ .•. _..• _•.... _••..... _... _.. _ 46,926 8 11,650 2 28,693 4 2.887 1.061 2.645
1925.... __ ••... _. _..... _" ____ .. _•. 48,234 10 10,500 2 18,407 4 I. 915 1. 020 1.974
1926..... _•... , _........ ___ •......_ 36,890 10 10,749 2 16,220 4 1.534 1.071 1.640
1927...... __ ... _._. _.. _•. _.... _._ •• 51, 161 11 10,060 2 11,6-38 3 2.057 1.056 I. 494
1928..... _•.... _______ . _"" ___ ..•. 26,972 9 7,129 2 7,915 3 1.590 .775 1.034
1929__ .••... _"'" __ •. , .. __ •. ___ ,._ 44,423 10 11,287 2 12,862 4 1.868 1.113 1.368
1930.... __ ...... _...... _. _.. ___ .. _. 27,112 11 12,656 2 9.428 4 1. 274 1.292 1. 054
1931..... __ . '_'_"" __ "'" __ .. _.•• 24, 914 10 7,060 2 3,927 2 1.204 .940 .697
1932_. __ • _... _._ ......... ___ . _. __ .. 2,764 2 19,703 2 5,223 1 1.428 1.964 1.927
1933...••.... _.••... _••.. __ •.... _.. 16,559 7 13,431 2 11,046 3 1.529 1.325 1.426
1934._ ..•••.•.. _""""""_""" 38,405 9 11,952 2 4,407 2 2.094 1.116 .947

-------------------------------Total.. _•...••••. _._ .... __ .. 798,803 -------_.- 306,126 ---------- 232,878 ---------- ---_.----- ---------- - ............... --

Indices of abundance for these three areas, calculated in the same manner as
were those from traps for coho salmon, are presented in the last three colmnns of
table 46. The indices are high for the northern areas during the post-war period
prior to 1925. Increased catches during this period may be due in part to the lesser
competition of trolling gear, which fishes the runs before they reach the traps. The
number of trolling licenses issued by 'the State of Washington for the Puget Sound
district decreased from 1,032 in 1919 to 165 in 1922, and then increased considerably
in number to 820 in 1927 (see table 23). There is little difference in levels of abundance
in early and late years in the two northern areas.

In Admiralty Inlet, however, abundance is highest before 1920 and reaches a
lower level by 1924; a decrease in the size of the runs in recent years is strongly
indicated.

PINK SALMON

By GEORGE A. ROUNBEFELL

GENERAL LIFE HISTORY

Because pink'salmon invariably IlUl.ture in their second year, as has been well
established, there is no overlapping of generations as in the sockeye, king, and chum
salmon, and, in some regions, in the coho. In this region there is an abundant run of
pink salmon every second year, in the odd-numbered years. They spawn in scores of
small streams, as well as the lower tributaries of the main rivers. In the Fraser River
they even spawned above Hell's Gate in Seton and Anderson lakes and the Nicola and
Thompson rivers until the blockade at Hell's Gate in 1913, which, coming in an odd-
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numbered year, destroyed this up-river run. In the even-numbered years no pink
salmon spawn in Puget Sound streams or in the Fraser River, although a few thousand
are usually caught north of Deception Pass. Most of these pinks are probably bound
to the streams in the northern end of the Gulf of Georgia, which have pink runs in both
odd- and even-numbered years.

The pink-salmon fry, upon emerging from the gravel, migrate at once to the sea,
which permits great numbers to propagate in streams that might be unsuitable for the
support of large numbers of young fish.

Recently evidence has been gathered on the homing instinct in pink salmon.
Pritchard (1934) in an experiment at McClinton Creek, Masset Inlet, in which 108,000
fry were marked by clipping of fins before being liberated, recovered 3,285 when they
returned from the sea as adults. Of this total, over 3 percent of the number marked,
only 7 fish were taken outside of the Queen Charlotte Islands, and 2,950 were recap
tured in the same creek. Davidson (1934) in an earlier experiment marked 50,000
pink fry at Olive Cove, Alaska. Twenty-three marks were recovered there from 7,944
adult salmon dipped over the counting weir. Since 10,640 of the run were not
examined for scars the total number of marked fish in the run was calculated as 54.

MIGRATION

Information is scarce on the migrations of pink salmon in the region. Pritchard
(1930) tagged 205 pinks in Johnstone Strait in 1928. All of the recoveries were made
in local streams. In 1929 the experiment was repeated (Pritchard, 1932) and out of
468 tagged in the same area 37 were recovered, 20 in the Fraser River, and 1 at West
Beach, Whidbey Island. None were recaptured farther to the north than the point of
tagging. The difference between the 1928 and 1929 results was quite as expected,
since Puget Sound and the Fraser River support a tremendous run of pinks in the
odd-numbered years, but almost none in the even-numbered years. The recoveries
show that a fair share of the run to this region may ordinarily come around the north
end of Vancouver Island.

Pink salmon were also tagged in 1929 from the traps at Sooke. Out of 185
released there were 14 recoveries, 1 at the point of tagging, 6 in Puget Sound watel"8
(3 from north of Deception Pass), and 7 in the Fraser River.

METHOD AND LOCALITY OF CAPTURE

The Swiftsure Bank-Puget Sound-Fraser River pink salmon catch from 1925-34
amounts to 52,240,000 fish, excluding Vancouver Island and the Gulf of Georgia for
which sufficient data are not at hand (see table 47). Previous to 1925 data are lacking
on the Swiftsure Bank catch or of the amounts canned on the Fraser River that were
not shipped in from other districts.
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TABLE 47.-Catch of pink salmon, 1925-91,.

Year
Fraser
River

catch I

Purse seines
Puget 1---..,----1 Mlscella-

Sound traps noons Puget
~~J:~ High sea~ Sound gear

Total

108,386 8,746,336
1,052 45,250

125, 142 10, 044, 497
114 79,256

152, 962 12, 795, 484
738 72,491

62, 110 12, 176, 202
21 14,810

68,384 8,230,411
117 38,009

499,026 52,242,746

729,702
1,529

2,136,570
68,877

3,373,529
42,058

3,903,188
5,981

844,895
20, 0\l6

11,126,625

4,602, 188
1,764

3,341,419
3,445

4,365,513
9,520

4,346,600
5,130

4, 298, 591
10,044

20,984,214

1,950,468
21,669

3,062,604
5,882

2, 945, 720
7,057

3, 688,006
3,678

1,729,775
2,964

13,417,823

1925•.•.••••..•••••....•...••..•.•.•."'" ••...•••• ••.. 1,355, 592
1926................................................... 19,236
1927...•...•...•••.........•.... '" •••••• •••...•. ••• ... 1,378,762
1928....................... .•.•.....••••. .•.••......•.. 938
1929....... .....•.•....•... .....••.... ••••••........... 1,957,760
1930................................................... 13,118
1931................................................... 186,298
1932•.•..•....•.•......•.•.••..••••...•..•.•..."'" ...•••...••.•••
1933................................................... 1,298,766
1934................................................... 4,788

1----1----1·---1----1----1----
TotaL.......................................... 6,215,258

I Converted from CllB8S at 14 per case, does not Include pinks caught elsewhere in the Gulf of Georgia and canned on the Fraser
River.

The purse seines are the most important factor, accounting for 32 million fish, or
about 60 percent of the total catch, during the past 10 years. Purse seines do better,
compared to the traps, in taking pinks than they do in the capture of sockeyes. The
pink s8:lmon swim in dense schools, frequently jumping or "finning," so that the schools
are much easier to locate. Also, a much larger proportion of the pinks may use Haro
Strait than is the case with the sockeyes, as the pinks that are bound northward
spawn not only in the Fraser River, but in a number of smaller rivers and streams
entering the Gulf of Georgia from both the mainland and Vancouver Island shores, and,
since only a few traps are favorably located to capture fish using Haro Strait they would
catch relatively less.

Arcurate data on the locality of capture is available for the trap-caught pinks.
Traps north of Deception Pass have taken over 45 million, whereas the southern
traps have caught but 9 ~illion, or a proportion of 5 to 1. During the past 10 years
the proportion has been 2 to 1; 9 million northward and 4X million to the south.

The records of one large company over a 7-year period show that the bulk of the
seine-caught pinks are from the Salmon Bank area, with large numbers from around
Stuart Island and Mitchell Bay in Haro Strait, and also from Lummi Island, Birch
Bay, Boundary Bay and Point Roberts areas, only minor quantities being captured
south of Deception Pass. It would thus appear that a large proportion of the pink
salmon captured in Puget Sound waters, probably well over half, are bound toward
Canadian spawning grounds.
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TABLE 48.-Pink 8almon caught by trap8 north of Deception Pa88 1

807

YeBr

Point
Roberts

and
BoundBrY

Bay

Birch
Bay'

Rosario
Strait
and

Lummi
Island

Haro
Strait
and

Waldron
Island

Salmon
Bank

South Undeter·
Lopez mined Total

1896........................... 28,660 .•••.••••••••.•••••••.•.....••••.•.....•.•.•........ _..••... _......... 28, GOO
1896•.••..••.•••••.•••••••••••• "'•.."" •..•••••••.•••.•••••..•.•...•..•.......•......•... " ..".,.. , ..•..•..•••.•••.•..•.••
1897........................... 38.637 9,026 .•.••••.•..•.....••••... '."_."'." ..•....•.... '."'.'." 47,663
1898•.•••.••.•.•••••.•.•.•.•.•.•.•.•.•••......•.•..•.•. ""."."" _.•.•.....•. _.............•...•_ ""'."'."
1899........................... 1,198,461 66,861 4,666 24,493 363,640 6,634 1,644,644
1900••.•.•.•••.•.•...•.•.••.... " ••••.••.•...••.•.••.•. "."""'" '."""".' .""""" .....•............••.•..••••..•.•.•
1901........................... 69,6ll4 94,24ll 19,068 28, 189 38,966 .•...•••.... ..•.•.•••• 239, ll73
1902••..••••••••••.•.•••.•.•....••••.•...••.•.••••.. , •• "•••••...... ' ........•••...•.••........••.•..•.......•.••..•.•••••••••
1903... •••••••.•..••••.•••...•. 959,005 6,062 66,988 176,270 198, 195 .....••.••.• 88,287 1,494,707
1904... •••••••••••.•••.•••.•••• .••••.••.•.. •••••••••••. •••••••••••• ""."."" ".'." •• '" ••••••••.... """"" .•••••••••••
1006........................... 236,504 79,626 66,826 76,138 81,522 ,." .. , .. ,., _..•" ..'. 628,616
1906••••...•.••.•..•••...•.•... " •..••.•.••..••.••...•...••.•.•.•.•.•.•••••.•.. ".".'."" .•.•••.•.... """.", ..•.••••••••
1007••••••••••.•.•.•••••.••.••. 1,885,463 708,077 472,717 ..•..•••..•. 397,916 .•..•..•.... ...••..••. 3.464.173
1908........................... 278 449 280 761 838 .••..•••.... .•...•.••. 2,606
1909........................... 1,992,166 809,846 1,472, 042 110,260 387,316 .•..••.•..•. _"'...... 4,711,629
1910........................... 457 22 139 ••••••••••.• 33S •••••••••••• """,_" 963
1911•••.•••••..•.•.•••..•.••.•• 3,049,686 1,227,578 1,180,1549 83.396 6llO,980 168,520 35 6,360,744
1912........................... 3,309 2,076 381 371 774 •••••••••••. ...•..•.•. 6,911
1913........................... 2,211,470 1,471,812 1,443,287 715,922 6815, 701 .•••••••.... ........•. 6,528.192
1914.••.••••••.•••••••.•.•.•••• 1,308 3,279 2,448 1,200 5,6154 19 13,008
1916........................... 744,701 166,854 M9,416 160,924 117.114 83,287 1,792, 296
1916.. •.••••.•..••••••...•.•••• 129 161 96 206 232 36 860
1917........................... 1,777,330 684,472 636,769 386,945 306,233 161,086 3,752, 834
1918........................... 8,822 12,838 13,146 3,203 6,005 3,084 47, Q98
1919... .••••••.•••••••.•••.•••. 932,419 272,762 248,8M 201,849 203,004 79,801 1,938,489
1920... •••.•••••••••••.•••••••• 3,753 2,470 3.180 434 832 538 11,207
11121........................... 723, 232 ~.I>77 167,678 170,399 157,478 87,867 1,1107,231
1922........................... 7,706 3,1547 4,440 2,108 3,234 2,888 23,923
1923........................... 974,883 173,289 262,037 235,262 163,731 117,812 1,8b7, 014
1924........................... 25,714 8,096 7,764 17,0154 12,683 8,831 80,142
1926........................... 834,226 1llI,300 168, 589 276,117 201,707 Il3, 034 1,628,973
1926........................... 7,615 4,427 2,626 2,674 1,011 474 18,727
1927••••••••••••••••••••••••••• 1,124,516 223.1548 333,276 248.316 162,896 221,063 2, 313, 615
1928........................... 1,692 1,011 867 549 615 329 15, 063
1929.... ••••••••••••••••••.•••• 806, 697 113,4M 409,851 247,587 169,910 89,595 1,836,094
1930........................... 1,485 1,436 1,040 477 243 309 4,990
1931. •••••••••••••••••••••••••. 648,2llO 183, 059 598,836 267,078 13'.1, 664 96,036 1, 924,9~
1932........................... 31111 US 148 77 261 780 2,119
1933........................... 490,613 132,867 134,607 131,061 161,700 93,877 1,144,524
1934........................... 1,264 566 380 336 126 98 2,770

TotaL................... 20,780,069 6,620,142 8. Ill, 578 3,607,606 4,594,403 1,258,312 94,966 44,967,068

1 Inoomplete before ]915. , Including Alden Bank.

TABLE 49.-Pink 8almon caught by trap8 80uth of Deception Pa88 1

Year West
Beach

Hope
Island

Middle Adml. Useless
Point ralty Bay Oak Bay Bay and
and and BUBh and Hood PolntNo

Eben Point Canal PointLanding

Meadow
Point
and

south

South
side

Strait
of1uan
de Fuca

Total'

----------1---------------------------
1897............................... 125 •••••••••••••••••••••••••••••.••••, •••••••••••••••••••••c... 126
1898•••••••.•••••.•••••••••••••..••.•••••.•.•.•••.••••. _.••••••••..•.••.••.••.....••...•••••.••.••••••••..•..•.••••••••••••••
1899...••..•._. .•..••.••.•••.•••..• 5, oro ..............•....•.......•...•.•...........•......".,.", " 6, 0110
1900••••••••••••••••••••••••••••••••••••••••••••••.••••..••••••••••••••.•.• - ••••••••• """"" ••••••••••••••••••••••••••••••
1001............................... 400 14,383 ..••...••. 9,466 ..•....•......•••••...•..•.... _"'."'" 24,238
1902..•.•••••.••.••••.•..•.••..•..•.•..•.... , 429 ...•..••••..••.•••••.••.•..... '.'.".'" .••..•.••. .••••••••. 429
1003............................... 15,816 .••••••.••....••.•.•..••••.••• " .•.".'_ "." •. '" ...•.•.•.. ...•••.•.• 16,816
1904••.••.••.••••.•••••••••••••.•••.•••.• , ..• " •• '.'." "'.".'" .•••••••••••••••.••..•••••••••••••••••••••••••••••••••••••••
1905............................... 18,498 19,613 ....•.•... 10,859 .•........ ...••..... .••.•..••. ..•.••.•.. 48,970
1006............................... .••••••.•• ••..•••.•. .•.••.•••• . ••••••••• .....•.••• .•.....••• .••.••.•.. .••.••..•• . •••.•••••

}~::::::::::::::::::::::::::::::: 123, ~~ 61, 04~ :::::::::: .•~~::~~~. :::::::::: ...~:~. :::::::::: :::::::::: 655,m
~m::::::::::::::::::::::::::::::: 90,~ U3 •••••••••••••••••••• -......... •••••••••• •••••••••• •••••••••• 91,~

1911............................... 64,288 ·--iO;746· "ioo;303' "i46;OOZ' :::::::::: :::::::::: :::::::::: :::::::::: 381, ll98
1912............................... 302 9 "'.".'" .•.•. , ••.. '_'."'." .••...•••• ..•••..••• .•••••••.• 311
1913............................... 285,221 44,721 128, 757 110,772 .•.•••••.•...••.•••• """.'" '."""'. 670, 193

mt::::::::::::::::::::::::::::: 144, m "iOO;97i' 160, M~ 568, 8~~ "'i6;062' '''S2;47() ·"32;"000' "'u;7i4" 1, 071l,=
1916..._........................... 322 6 92 22 -......... 7 " ••••... , 92 741

I Incomplete before 1916. J Total {or 11113 Includes 724 with locality undetermined.
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TABLE 49.-Pink .almon caught by trap••outh of Deception Pass--Continued

Year w~,gt

Beach
Bope
Island

Middle
Point Admi- Oak Bay Useless Meadow
and ralty Bay and nood Bay and Point

Ebeys an~op~sh Canal P~gi~~o s::~th
Lnnding

South
side

Strait
of Juan
de Fuca

Total

----------1---------------------------
1917 _
1918 _
1919 _
1920 _
1921 _
1922 _
1923 _
1924 _
1925 _
1926 0 _

1927 _
1928 _
1929 0 _

1930 0 _

193L _
1932 _
1933 _
1934 _

107, 709 56, 783
5,989 751

12,791 11,601
1,412 10

76,416 72,308
1,158 147

52, 562 50, 7903,188 _
45,710 33,497

1,181 80
130, 280 74,019228 _

224, 968 150, 968
590 105

249,637 166,426
S9 13,~

90,892 42,847
36 5

121,128
1,886

11,900
197

36,034
313

32,545
724

33,068
486

56,265
109

118,409
549

210,816
164

100,532
25

273, 722 10, 81S 29,909 14,936
898 55 106 _

56, 553 6,869 6,033 1,800
1,164 1 13 _

201,839 32, 274 _
434 75 46

422,933 29,625 10,357 6, 180
1,062 137 10 37

161,496 2, 552 13, 859 4,509
304 21 1 73

414,171 6,311 18,669323 _

461,574 9,351 15,420 18,979
326 16 8 _

987, 625 15, 409 12, 999 20, 673591 14
312,500 32,578 3,955

56 _

37,998
838

1,736
170

33, 176
258

10,453
921

26,804
796

49,274
159

109,9S7
473

99, 499
596

1,947
72

&3,000
10, 523

109,373
2,967

452, 047
2,431

615,445
6,079

821,495
2,942

748,989
819

1,109,626
2,067

1,763,084
1,559

585,251
194

Total 1,765,619 921,948 1,175,012 4,651,460 89,978 245,711 121,871 399,933 9,262,256

SEASONAL OCCURRENCE IN NORTHERN AND SOUTHERN DISTRICTS

The southern pink salmon runs are earlier than the northern. The southern run,
south of Admiralty Head, Ebeys Landing, Admiralty Bay, and Bush Point areas,
reaches its peak about August 22, the northern run, areas north of Deception Pass,
about September 1, making a difference of about 10 days in the modes. By August
11 about 22 percent of the southern run has passed, but only about 2% percent of the
northern. By September 8, over 95 percent of the southern run has appeared, as
against 78 percent of the northern.

This difference in time of run of trap-caught pinks in the two districts is good
evidE'nce of the existence of different populations or groups of populations. It is
therefore necessary to allow a sufficient number of spawners in each district, as either
one can doubtless be depleted regardless of the size of the escapement to the other.

CHANCE IN ABUNDANCE BETWEEN EARLY AND LATE YEARS

In the earlier years pink salmon werE' evidently tremendously abundant. Rath
bun (1899) says that in 1891 four drag seines operating for the Seattle cannery caught
275,000 pinks, but this number represented only a small part of the fishery in progress
that year. At that time, and for a few years thereafter, pinks were canned only in
Seattle, the output finding a ready sale at a low price in the southern part of the
United States.
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TABLE 50.-Sea80nal occurrence in traps of odd-year pink salmon in northern and southern districts,

1919-33

N ortb of Deception Pass 1 South of Admiralty Head'

Weekending
Percentage Cumulative Percentage Cumulative

percentage percentage

0.003 0.003
.004 .007
.O!O .017
.011 .028
.014 .042
.019 .001
.034 .095
.051 .146
.302 .448

2,759 3.207
6.704 9.911

11.994 21.905
15.579 37.484
27.969 65.453
17.887 83.340
12.136 95.476
3. 464 98. 940
.395 99.335
.659 99.994
. G06 100. 000
.001 100.001

May 26 • • • __
June 2 • • • • • • • • • _. • ._.
June 9 ._. • • • • • • _
June 16 •• • • • _
June 23. • • • •• _. __ ,_,, __
June 30 • • ._. • __ ••• • • " • • •__ • __
July?_. • •• _. • •• " _._. _. • __ • • __ • _. __ • __••__ • •• __ ._ .•• • __
July 14 • •__ ._. • • • __ • • __ • •__ • • __ ,,,_, _0.002 0.002
July :11._•• _. _. __ ••• ._.__ • __ • __ • __ • ._ __ ______ . O~? . 03~
July 28 • • • •• ••• _•• _____ . 167 .206
Aug. 4 • __ • •• • • • • ________ .616 .822
Aug. 11 __._•• _. __ • • • • I. 756 2..,78
Aug. 18._. __ • • • ._. • • • 4.654 7. 232
Aug. 25._._••• _••• •••_. • •__ • • • __ •• __ .__ 14.270 21. 502
Rept. 1.. . ._ .. __ •. __ . . . __ .___ ~. 787 51. 289
Rept. 8. •• • _. __ • • __ • • _. •__ ••• • 27.045 78. 334
Sept. 15_ ••_._ ••• _. __ •• __ • ••_.,. _. • _. ••• •• _____ 13,855 92. 189
sept. 22 •__ • •• _•• __ • •••_. • • • •__ • _. ____ __ 6. 508 98.697
Rept. 29_ •• '_" __ ._._. ._ • •• __ • • • __ __ __ ___ ___ ____ 1. 001 99. 698
Oct. 6_ •••• _•• ••• _. •• .. • •• •• • . 208 99.906
Oct. 13_. • __ ,,_,_ •• _•__ •__ •• •__ • • ._ _____ .080 99.986
Oct. 20. •••• ._. __ • • ._. . ••• .007 99.993
Oct. 27 • __ ._••••• • __ •__ •__ • .___________________ .005 99.998

1-----1-----1-----1-----
7 ._ ••

1,929,504

9 __ • __ ••_. _

2,537,611Number of fish •__ • _. • • •• __ • _
I--...:--I----I--~~-I----Number at trsps • • •_._. ••• __ •• _

I Week ending Sept. 15, emplrlrally determined. , Week ending Sept. I, empirically determined.

Speaking of the trap fishery Rathbun says:
The trap nets would appear, however, to afford the best means for the capture of the humpback

in the salt water, and they are sometimes 80 taken in immense quantities during the sockeye run.
In fact, they often compose by far the larger part of the catch, and as it is generally impracticable
to do the sorting in the water at the net, the entire catch may be emptied into scows and the over
hauling take place at the wharves. Here the humpbacks are culled out and discarded, causing a
wholesale destruction of the species.

In addition to discarding pink salmon, the traps were often cloSE'd in odd-numbered
years while some sockeyes were still available, in order to avoid capturing the later
running pink salmon for which they had no use. Owing to these factors during
the early years of the fishery, the total catch figures are entirely unreliable for measur
ing abundance. Since the total catches of the individual traps do not give us an
adequate measure of abundance in these years the problem has first been attacked
by plotting thE' frequency distributions of the pink-salmon catches of all regularly
opera.ted traps north of Deception Pass in the odd-numbered years from 1899-1933
(see table 51).

From 1899-1905 there was practically no demand for pink salmon, and only small
quantities were used; the remainder was discarded. This is especially obvious in 1901
and 1905, both of which were big years for sockeye.
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TABLlll Sl.-Pink ,almon catch per trap north of Deception Pall

t~:~~dS 1899 1001 1003 lllOll 1907 1909 1911 1913 1915 1917 1919 1921 1923 1925 1927 1929 1931 1933

---11--- ----------------------------------

g:io:::::::: 1~ ~ ~~ -"36- ~ ~ :::::: ~ -'-2ii- ---i4' ---'6' "--g' --"7- -'-is' -'-iii' -'-28' -'-'g' --'ig
1()"2O ._.. 4 4 6 7 2 5 1 II 20 12 12 18 11 II 6 10 11 12
20-30....... 2 2

1
71 9 "'-6" 32 --"2-- 2 9 11 7 12 9 7 7 11 10 2

30-40 ._ 1 1 2 1 8 10 5 3 5 II 5 6 6
40-50••• _••••••••••••••_ 6 6 6 1 5 6 4 5 4 2 5 4 4 7 3
lilHlO_._._._ 6 1 2 6 6 3 4 1 5 5 4 6 2 7 2 2 8
60-70••••••• _••• _•••••••••••_. 1 6 4 1 3 2 II 3 1 3 3 II 3 1 2
70-80••__ ••• 1 ••• _. __••••••_•• _. 6 3 2 4 1 5 1 1 1 2 2 1 1
llIHKL._••_ 1 •••••• _••• _••••• _. 3 a II 2 1 5 2 1 2 1 _••••__••••• 1
90-100•• __ ._ 1 _••• __ 1 ",,_, 1 1 2 1 2 1 •••• __ ,,_, ,_,,_ 1 •• • 1
1O()..110_. __ • _••••••• ._.... 1 3 1 3 3 _"'_' •• • _"'_' 1 _"'" 3 1 2 •••••
11()..12O_•••••••••• _..... 1 " .•. , .•.•.• 1 1 2 •• _.__ 1 1 •••• '.__ 1 •••••• ,,_,_, ••••_••••••
120-130••••• _••••• _••••__•••••••••_. 1 2 3 _••••• -_•••_ 1 ._. ",,_, -._. __ -.-- __ ,,_,_, "_'" •• - ••• "'"
130-140_•• _. _•••• _ ._ ••• , __ ••_. "" __ •• _•••••_.__ 2 1 _•• ,_. _._._. _. •• _ 1 •••• _. _",__ 1 •••••• "'"
14()..150_••• __•••• •• __ •••• _••••••••••••••_•• •• _. 4 __ •••• __ •• _. • __ ",,_, _' •• __ 1 • __ • __ - •• _•••••••••••••
150-160._••••••__ • _. __ ., 1 ._.... 1 1 ,,_,_, 2 ._•••_._. _. •• 1 _. • _,_,,_ •• _. __ •• • _••••
160-170 ••_•••••• __ ._ •••• __ ••••• __ • __ •• 1 1 1 2 _._. __ .••• __ •• _. __ •••••• -._. __ --._._ -. __ •• _••••
17()..ISO.__ ._ •••••• _. • _._. __ •••• __ 1 •••••• 2 5 •• ._._. _. ._. -,_,,_ -. --. __ • -",_, -.-•• _ •• - ••
1ll()..100__••• 1 •• _._._•• _•• __ 1 1 2 1 1 _. • __ -", ._._, --_. __ -", __ -"'" _""
190-200•.•• "'__•••_. _••• _. "_•• , _•• _._ 8 1 1 _. ' •• _.. • ._. _. •• _ -,_, •• _••••
200-210._. •••• __ ._. ._•• _ "_•• _ 2 •••••• _..... 1 _._. __ . • • _,_, ._. •__ • _",_, ••• _••••
21()..220 •• _••_•• _._ •• ._••_•• __ 1 •••••_ 1 1 _••••_ •• _._. __ •• __ •• __ • ._. _. -"'" -. __ . __ ._._. _••••
220-230. •••• _._ •• _ •• _. __ .- •• __ . •__ ,_,,_ -- --- __ •. -_._. ,. • -. -", __ -- .• __ -",,_ ---.-- -"'-' -- •• -- -•• -.
23()..240__ •••••• __••__ • •••••••_•• ._ ••••••.__••••__••••• -"' •• _•••. • ",__ •• _." -- . -.'_ ••. _. ._._
24()..250. • __ • _. __ ._ •• _. __ ._•• __ .•_._. 1 -- • --.- __ .- •• _. -- • - --_. __ -", __ ,,-,,_ .- •• -- -.'.-. -"'" -••••
25()..260••••• _••••••• __ ., •• _•••••••_. ",,_, 1 2 1 _••••• _'. __ • _,_,,_ ,. __ •• ••• _. • _.'._. ,,_, • ••••
2ll()..270••••• _'.'" ••••_•••_. __ • __• ._. __ ••••_. 2 1 _. • •• • ._••• __ ••• _ .", •• _. _.'"
27()..2llO_•• _. _••••••••••••••••_ • __ ••••••• __ ••••••••_. __ ••••_•• __ ._•• _•• _. "_,,, "'_" • ._._•••__•••• _••__ •• __
2so-2llO_•••__••••_ •••••••••_._ ",_,_ •••• ",_, 2 1 • __ • ._ ._. ••••_. _._._ •• ", ••• _. __ •
2Q()..3OO_•••__ ._. __ '-_'.' _._••••_•• __ •••• __ ••• -.",_ .",_, ""-. ,. ••• _. __ .- •• __ --_ •• _ -.--._ •••• -- •••••_ -.---- - •• --
3O()..31O••••• "_'" ••_••• •• _._ ••• •••• __ 1 1 •• • •.• _. "'._' _'_'" __._.__•••_. _••••• __ ._.
31()..320••• ••_•• "_" __••• _. ,,_, •••• _. __ •••• __ •••••• . •.. _. • . __ ._. __ .• -._._. -. __ ._ - ._
320-3-10••• __ ••• _•••••• __ "'._' "._., •••••••••••••••• __ ••••_. •__ •• __ •• __ •• _. __ ••• _ ••.• _•••••_. ,_, •••_. __ ••. _ .• _••
33()..340_•••• __.,__ •• _•• , ,, __ ,_ ._ •• __ ,,_, " --_"_ '--'" -._•...•.•_. _. __ . . • __ . ._ .• __ • •••• -__ ._
340-350••• ., __ ••• __•.•__ ._ • ••••__ • __ ,_, ---. __ -. .• _.•• __ .•_._ •. __ •.• _•• _._ ••• •• . __ • _.,._
350-360_••• _ ••••••• __ ._. _•••••••_•• __ •• _•• _"'__ 1 ,,_,_, _._._. __"'__ ._•••• _.••• _. .•__ ••• _.'.'_ •• _._. _. _
360-370••• _••••__ • _. __ • ., __ •__• .____ 1 _.____ 1 .• __ . __ • •. __ • __ . __ • ••.• _. __ • __ • __ •__••• •••__ •
37()..380. • __.,__ ._•• __ •• _••••• __ ._ "_"_ • __ •• _ ,,_, __ .'-'" ."'_' _. __•••• _._. __ ._ .• _._. __ ••.• ••• _. _"'" _••• _•••• _.
3ll(}..390••••••••••••• _••••••, ••••••_. _•• , ••••• "_'" -",_, _. __ ._ •• _••_ •• _._. __ ._•• _, __ ,_ •• __ ._ -. • _._ ••__ • • __
390-400_.__ • __.,__ •• • __ .. _ • __ •• , _•• , ,,_, 1 -.,. .'.'_ . ._ ,,_,_, ._ •• __• __ ••.• ••••.•••_. _._._••••.•
400-410••••••••_••••• _. __ •• __ ••••••• _•• , ._._ ••• __ .•••_._. _._. • . __ •• . • • ._._ .• __ .• _. _
410-420_.__ • _•••• ._. _._. • •• __ • ._. _._. __ . ._. ,. __ ••. __ • __ ,._. ••• _ "_'" -__ •__ ._ ••• __ ._._. _.,_.
420-430_•• __ •••••• _••• ••••••••••••••• ._._. ,,_,,_ • •• _••• ••• _._._ •. •• • ._. ._ .••_•. _. __ . __ • _
430-440••••• _••••• __ ••_••• _••_ •• _. • ._. _••••_ ,, , _. . •••• •• • ••••. _._._. _", •••._ ••, __
440-450••• __ •••••• __ •• __ •••• _••••• ._ ••• _. .••••• ,,_,_, __ ., •• _"'" ""_' _••••• _"'" .•• _•••••• , __ ••• _••• _•• __ ••••
4110-460•••_. _••••••__ •__ .••,._ • • •. 1 ._. __ . _. • __ . ._••_. ._.. . •. _ .• _._. __ .. __ -. . •

In 1907 there was some demand for pinks and the medium take per trap was over
60,000. In 1909, a big sockeye year, only 50,000 per trap were utilized. In 1911,
with a small sockeye run and an increasing demand for pinks, the median catch per
trap was over 100,000. The median catch per trap was only 60,000 in 1913, again a
big sockeye year, but on comparing it with 1911 and 1909 it is obvious that in the
big years, either no pinks, or very few, were used from many of the traps. Eliminating
those traps taking less than 20,000 pinks from the 1913 distribution, and they are not
part of the distribution, as shown by 1911, the median catch is over 110,000.

Since 1913 the demand for pink sahnon has been good, and yet the highest median
catch, in 1917, has only been over 30,000 per trap. If this evidence of a tremfmdous
decline in abundance is not sufficiently convincing, one needs but note the size of the
maximum trap catches.

In the past 10 cycles, 1915-33, only 8 trap catches have exceeded 120,000 pink
salmon, yet in the 8 earlier years this was exceeded 64 times. Considering only the
earlier years when there was some demand, 1907-13, it was exceeded 62 times. In
the same 4 cycles 29 catches were made of over 190,OOo-larger than any single
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catch in the past 10 cycles. Therefore, we must conclude that a tremendous decline
in the abundance of pink salmon took place between 1913 and 1915.

INDICES OF ABUNDANCE FROM TRAPS

Because of the great difference in the time of the run between the northern and
southern pinks, separate indices were made for the two districts. For the district
north of Deception Pass 31 traps were selected fishing in the 14 odd y£'ars between
1907 and 1933, and taking 21,051,873 pinks, up to and including September 8 of each
year. To use a longer season was impractical as the traps did not fish late during the
early years and were subjected to a to-day closed period from September 6-15 in the
later years.

The 31 traps selected were distributed as follows: Point Roberts 3, Boundary
Bay 9, Birch Bay 6, Lummi Island 4, Salmon Bank 4, South Lopez 2, Rosario, Waldron
Island, and Haro Strait areas 1 each. The index was calculated in the same manner as
described for sockeye. For a standard curve 12 traps were used, 3 each from Boundary
Bay and Birch Bay areas, 2 each from Lummi Island and Salmon Bank areas, and
1 each from Point Roberts and Rosario Strait areas. The standard coverE"d the years
from 1911-31.

For the southern district only 7 traps were available, 2 from Middle Point area,
2 from A.dmiralty Bay, and 3 from Bush Point. For a standard curve all 7 traps were
used for the 4 odd years from 1923-29.

The northern index (table 52) shows a tremendous fall in abundance after 1913.
In 1911 and 1913 the index was 284, in the following 20 years, 10 odd years, it has
averaged 67.7 or about 24 percent of the former level.

The reason for this sudden drop in abundan('e can best be explained by the
following quotation from the Report of the British Columbia Commissioner of
Fisheries for 1915:

• . That there would be a great decrease in the run of pink salmon to the Fraser River
District this year was clearly indicated in the Department's report from the spawning grounds in
1913. Owing to the blockade in the canyon of the Fraser at Hell's Gate in 1913, no pink salmon
were able to reach the spawning-beds in the waters above that point. Up to that year countless
millions spawned in the Thompson and Nicola Rivers and in the vicinity of Seton Lake. As is
shown in our report for the spawning-beds this year, no pinks reached those waters.

Since, as pointed out above, the pinks invariably mature at two years of age, the
very abundant odd-year run of pinks spawning in the Fraser River above Hell's Gate
Canyon was completely wiped out.

TABLE 52.-Pink Ilalmon index of abundance from traps north of Deception Pass, 1907-33

Year Catches Efficiency rNumber Index of Year Catches Efficlenoy Number Index of
weights of traps ahundanoe weights of traps abundanoe
[-

1907___________ 1,403,010 689,171 10 203.579 1921. __ •_______ 967,059 1,731,927 30 55.837
1009___ - - -- - --- 1,220,370 343,969 5 354.791

1923___________ 1,354,003 1,556,160 26 87.009
1911 __ •____ -_ -- 4,136, 212 1,463,493 24 284.570 1925___________ 937,627 1,5&1,422 27 59.290
1913________ •• _ 3,487,863 1,226, 884 20 284.617 1927•••• ____ • __ 1,395,048 1,556,160 26 89.705
1915_ •• ________ 009,462 1,833,634 31 49.599 1929._.. _______ 947,559 1,500,928 27 63.132
1917_ ••• ______ • 1,517,903 1,713,1187 29 88.580 1931._. ______ ._ 1,262, 263 1,520.336 24 83.025
1919..__ • __ •• _. 988,092 1,557,144 25 63.455 '1933 __________ . 524,512 1,394,611 23 37.610

~--------~--_._,-- --_.-_.--,--------_.._._-------- ,----'._-,----,-- ._.. __.--------._ ...-.-
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The southern pink-salmon index is very different from the northern (see table
53). There was no fall after 1913 because the Hells Gate slide, which so seriously
affected the northern run, had, of course, no effect on the spawning grounds of the
southern run.

From 1915-33 the two indices differ at many points, the northern index not
showing the extreme fluctuations of the southern. In 1919 the southern abundance
was extremely low, possibly due to the intense fishery of 1917. The highest point
reached was in 1931. In this southern distriet our data. show no depletion within
a recent year.

TABLE 53.-Pink salmon index of abundance from traps south of Deception Pass, 1907-93

Year CatChes Efficiency Number Index of Year Catches Efficiency Number Indelt of
weights of traps abundance weights of traps abundance

1007___ ••• _.___ 400,OM 185,762 2 215.358 192'- __________ 223,143 134,811.1 3 165.459
1909__ ._._____ • ...._------- -...----- '--" -.....---.-. ------------ 1923_____ •••••• 495,933 432,280 7 114.7251911. __________ 314,603 290,426 3 lOS. 325 1925___________ 2M,732 432,280 7 58.928
1913___ •• _____ • IM,21O 134,375 I 114.761 1927. ______ ••• _ 492,875 432,280 7 114.018
1915 __ • _.' _____ 531,439 338,059 5 157.203 1929. __________ 485,619 432,280 7 112.339
1917•• __ ._••• __ 432,541 397,IH9 6 IOS.7111 1931. _____ ••• __ 813,810 239,527 4 339.757
1919___ • ___ ••• _ 49,891 397,9111 6 12.5.18 1933._. ____ ••• _ 334,525 290,914 5 114.991

I

ABUNDANCE FROM PURSE-SEINE CATCHES

The purse-seino eatches have been a fairly reliable guide to the abundanoe of
pink salmon in Pu~et Sound since 1911, except in 1913 and to some extent in 1917,
as they were usually the chief object of the summer seine fishery. To measure the
abundance the average catch per seine boat delivery has been employed, using all of
the catohes made from August 5--8eptember 8, inclusive, these 5 weeks taking in
all of the important part of the season.

Because of the difference in efficiency between purse-seine vessels of different
size, the number of deliv(>ries made by vessels of each 5-net-ton class was tabulated
separately, and then weighted according to the efficiency scale for all species (see
p. 738). The weighted numbers of deliveries for all sizes of purse-seine vessels were
pooled, as were the catches, and the average catch per weighted delivery calculated
(see table 54).

TABLE M.-Pink salmon abundance from Puget Sound pur8e 8eines
- -

Number Number Weighted Averal(e Number Number weifteu AverageYear or Dumber of Year of nnm er ofof fish catches catches catch of tlsh catches c"tche.~
catch

1911 ____ • _••_._ 441,920 194 175.6 2,516.63 1923_ •• _•••••• _ 1,493,749 1,136 1,621. 7 921.10
1913. __ ••• ____ • 471,627 272 301.3 1,565.31 1925__ • __ • ___ •• __ 1,514,755 745 1,067.4 1,419.11
1915_ •• __ • __ • __ , 1,059,304 1,558 1,866.2 567.63 1927_. ___ • ____ • 1,800,778 1,497 2,181. 6 825.48
1917. __ • __ • ___ • 763,626 ,705 898.3 850. OS 11129•• __ • ______ 3,686,797 3,019 4,646.0 811.00
1919_••••••• ___ 251,337 272 391.0 642.81 11131. •• ____ ••• _ 3, 3911, 82.~ 3,678 5,765.5 589.68
11121. ___• _•• _._ 699,009 1182 1, 4OS. 0 496.52 1933. ____ •_____ 3,677,705 5,003 7,7111.3 476.43

COMPARISON OF PURSE SEINE AND TRAP INDICES

The indices of abundance from Puget Sound purse seines and northern traps
are compared in figure 29. The similarity between the indices is striking, as in only
2 out of 12 years do they show any degree of divergence, namely 1913 and 1925.
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FIGURE 29.-Showlng two measures of the abundance of pink salmon. One me88ure
Is an index calculated from the catches of Puget Sound traps located north of De
ception Pass. The other mC88ure of abundance Is the average weighted purse-selne
delivery for the period from August 5 to september 8, Inclusive. The average
purse-seine delivery has been plotted to one-tenth scale to facilitate comparison
betwoon the two me88ures. Note their close correspondence.

GENERAL LIFE
HISTORY

CHUM SALMON 30

In 1913 the purse spiners were fishing primarily for sockeyes. Consequently, when
the sockeye run was over the seiners quit; only 4 out of 272 catches being made in
the last week of the 5-week period covered, and 89 catches being made in the first
week; before the pinks were really abundant. For this reason the difference in level
of the curves in 1913 cannot be oonsidered significant. In 1925 the purse-seine curve
is considerably higher than the northern trap curve, but the data do not suggest any
reason for this difference.

The purse seines take large quantities of pink salmon from the areas north of
Deception Pass, and the close correspondence with the northern trap index would
seem to indicate that the
wuthern run does not con-

300
tribute muoh to their catch.
Correlating the northern
trap index with the average zso

purse-seine delivery gives a
coefficient of correlation of zoo
.8468 with a probability of
less than .01. Such a high
correlation certainly indi- ISO

cates that they are drawing
largely upon the same gen- 100

eral population.

By GEORGE A. ROUN8EFELL

Chum salmon spawn in
the lower tributaries of the
main rivers of the region as
well as in a great many of the smaller streams. They are the latest running of the
Pacific salmons; although therealre runs'that reach some streams as early as Septem
ber, the bulk of the run is much later. In earlier years chums were often seined in
salt water as late as January. A,s with the pink salmon, the chum-salmon fry, upon
emergj:ng from the gravel of the spawning beds, migrate to salt water.

Because less is known of the life history of the chums than of the other species
of Pacific salmon, data were collected during the 1935 fishing season on several
hundred adults. Out of 890 individuals taken in Admiralty Inlet between October 10
and November 11, the scales could be read for age on 875. Of these there were 334
three-year-olds, 463 four-year-olds, and 78 five-year-olds, or percentages of 38, 53,
and 9. However, none of these percentages are more than an indication of the true
proportion, since the percentage of 3-year-olds increases, and that of 5-year-olds de
creases, as the season progresses.7 These ages compare favorably with those reported
by Pritchard (1932) in Johnstone Strait, except that we had fewer in their fourth year.

, These chum salmon agll8 were read by Milton Lobell.
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METHOD AND LOCALITY OF CAPTURE

Chum salmon are taken chiefly by purse seines in Puget Sound and the Gulf of
Georgia and by gill nets in the Fraser River. Chums run so late in the fall that
most of the traps close before they are abundant, and very few are taken on Swiftsure
Bank, as the weather is not conducive to ocean fishing at that season The chum
salmon catches have depended as much upon economic conditions as upon abundance,
usually being larger on th,e even-numbered years, due to the absence of pink salmon,
which furnish the cheaper grades on the odd-numbered years.

The actual number of chum salmon caught in Puget Sound is shown in table 55.
These figures cannot be correlated with the canned pack as large quantities of chums
were sometimes bought in British Columbia. The numbers taken in adjacent
Canadian waters cannot be estimated from material on hand as chums were used for
canning, freezing, smoking, dry-salting, and for export in a raw state.

SEASONAL OCCURRENCE IN NORTHERN AND SOUTHERN DISTRICTS

With the chums, as with the pinks, there is a considerable difference in time of
run between the northern and southern districts of Puget Sound. However, the
southern pink salmon run earlier than the northern, whereas for chums the situation
is reversed.

TABLE 55.-P.uget Sound chum salmon catch, 1913-34

Year

1913•••••••..••• _.•..• _.••
1914._•••_•••••. _......•••
1915•••.•....••• _.....••••
1916._••••••••••• _•.••••••
1917•••...•• •......••••
1918••••••••.....•••••..•.
1919.••••.••••••••....•.••
1920••••••••••••••""""
1921 .•••••••"""'" •••••
1922.•••••.••.••..• _•••.•.
1023._••••••••••••••••.•••

Purse
seines I

445.384
1.431,983
1,280,931
1,852,859

832.922
799,833

1,112, 404
541,213
211,198
405, \lO5
528,542

Traps

159,473
254,154
177,764
191,492
131,804
173,782
185,292
111,433
32,414
89,427
74, 465

Other gear

127,383
146,757
130,289
182,956
177,395
30,424
26,581
6,898

34,875

Year

1924..•••••.•.•.•..•••••••
1925_•... _.•••••• _•.•..•••
1926..••....•.•...... _•••.
1927••..•..••••.•......•••
1928..•••....•.•..•• _' _.•.
1929••.•..•••.•. __ _
1930••. _•••..•.•.•.••••••.
1931.••.•••.••..• __ ._ .•.•.
1932•••••••••••••.••.•••••
1933_••..•.••• _•••• _...•..
1934..• _••.•.•••.••••.••••

Purse
seines I

713,258
436,408
838,371
398,549
852,411

1,291,448
903,081
581,781

1,009,605
418,620
777,833

Traps

84, 200
67,204

125,164
99,472

142,708
128,214
78,688
85,576
50,017
67,445
51,893

Other gear

62, 525
31,200

100,160
28,847
48,982
66,772
29,591
15,136
32,687
18,074
37,103

I Includes other gear In 1913 and 1014.

TABLE 56.-Seasonal occurrence in traps of chum salmon in northern and southern distrids, 1900-94

Weekending

North of Deception South of AdmlreJty
Pass Head

Percent- Cumulntlve Percent· Cumulative
age percentage age percentage

Weekending

North of Deception South of AdmlreJty
Pass Helld

Percent- Cumullltive Percent· Cumulative
age percentage age percentage

May 12•••.•••••• _..• , .•••• ._...••..
May 19••.••••••• _•..•••••• _ _•• _
May 26•.•••••••. __ ..•••••• _••••• , .•••.
June 2............ 0.007 0.007
June 9........... .010 .017
June 111.._....... .002 .019
lune 23.......... .000 .019
June 30.......... .015 .034
JuJy 7..... ...•.. .003 .037
July 14.......... .003 .040
July 21.......... .010 •OliO
July 28.......... .0015 .085
Aug. 4........... .079 .164
Aug. 11•••..•••• , .332 .496
Aug. 18.......... .691 1.187
Aug. 25.......... 1.146 2.333
Sept. L. ..... 1.442 3.775
sept. 8.......... 1. 880 ~. 654
Sept. 15•••..•_.. 3.343 8.998

0.001
.OOl
.003
.005
.012
.011
.010
.012
.037
.046
.089
.241
.635

1. 058
1.506
2.221
2.031
2.026
1. 776

0.001
.002
.005
.010
.022
.033
.043
.055
.092
.138
.227
.468

1.103
2.161
3.667
5.888
7.919
9.945

11.721

Sept. 22.. _.• _.. _ 5.880 14.878
Sept. 29......... 10.520 25.398
Oct. 6•••.•.••.. _ 15.704 41.102
Oct. 13••..._••. _ 17.387 58.489
Oct. 20•••.. _•.. _ 15.033 73.522
Oct. 27•._••••.•_ 14.115 87.637
Nov. 3.......... 9.120 96.757
Nov. 10 __ 3.244 100.001
Nov. 17•. _•• _•. _ .•••••••••••••••••••••
Nov. 24...• _. ..•....• __ •..•.
Dec. I. _ .
Dec. 8••••••• _ _..•.. _ ..
Dec. 15••...•..•. _•.........•,._ .....•.
Dec. 22••••..•... """"" ••••... _•..•
Dec. 29.• __ . __ ... _._•.•.• __ .•.__•.•..•_
Jan. 5_ ••••••••.. """"_' """"""
Jan. 12•••... _..•.• _._._.... _.• _._ •.•..
JRn. 19••.• _._ .••••••••.•..••••••.••.••
Feb. 23•••••••••••.••••••••••••••••••••

1.929
5.804
6.014
9.011

11.467
13.407
10.943
9.075
8.621
4.923
2.708
1. 645
.646

1.00t
.829
.099
.022
.009
.031

13.650
19. ~54
25.468
34.479
45.946
59.353
70.296
79.371
87.092
92.915
95.713
97.358
98.004
99.008
99.837
99.936
99.958
119.967
119.ll98
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For the district north of Deception Pass, data were analyzed for seven traps
catching 124,831 fish from 1902-34. For the district south of Admiralty Head, the
six tlaps used caught 821,263 chums from 1900-1934.

In the northern district the run really commences about the middle of September
aDd reaches its peak by October 10. In the southern district there is a small early
run in late August and early September, but the main run does not really start until
nearly the end of September, and the peak is not reached until October 24, just 2 weeks
later than the northern run.

Because of the difference in time of run in the 2 districtl'l, only a EmaIl fraction of
the northern chums are protected by the closed season commencing November 11.
This same closing date, however, protects about 20 percent of the southern run.

ABUNDANCE FROM ADMIRALTY INLET TRAPS

For the chum-trap index, 8 Admiralty Inlet traps were employed, 3 each from
the Admiralty Bay and Bush Point areas, and 1 each from the Oak Bay and Point
No Point areas. The total catch of each trap up to and including November 3 was
used, as this period normally includes 70 percent of the southern run and it was not
feasible to use a longer period as many of the traps ceased fishing by that date. In
1934, 1921, and 1920 they all closed too early to be usable. The index was calculated
in the same manner as that described for sockeyes. Three traps, over a 19-year
period, were used for the standard curve.

Because a small number of traps were used, and only a portion of the run occurred
during the period they fished, the index is not especia.lly reliable for any particular year.
However, it does show that the chums of the southern district were very abundant at
one time. In the last 12 years they were less than half as abundant as during the
period just previous to the war (see table 57).

ABUNDANCE FROM PURSE SEINES

An estimate of the abundance of chums was made from the Puget Sound seine
catches. The average catch per weighted delivery, each delivery was weighted by the
efficiency weight given in the purse-seine section of this report, was first obtained for a
6-week period from September 23-November 3. From 1910-34 data were available
for 25,838 deliveries containing 5,322,546 chums.

The first 2 weeks of the 6-week period chosen represented a large number of
catches but only a few chums, the run having not yet attained any proportions. The
efforts of the fleet up to this time had been almost wholly directed toward the capture
of cohos. For this reason the average delivery was also obtained for a 4-week period
from October 7-November 3, which, over the 25 years, represented 19,584 catches
and 4,973,971 fisb (see table 58).

The average catch per delivery obtained from the purse seine data appears to
reflect economic factors as wall as abundance. Thus 11 out of 12 of the even-num
bered years are higher than the year preoeding them, whereas 8 out of 12 of the odd
numbered years are lower than the preceding year. Since the chums vary from 3-5
years in age at maturity, there is no apparent biological reason for a higher level of
abundance in the even years.
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TABLE 57.-Chum index of abundance for Admiralty Inlet traps, 1902-33

Year Catohes Efficienoy
weights

Number of
traps

Index of
abundance

Index from
standard

curve

1902_ ___ __ __ ____ _ _ _______ __ __ __ ____ ______ 21,952 15,334 2 143. 252 _
1903 • • ._. _
1904 • _
1905_ __ _ _ ___ __ 36,589 M,921 4 104. 776 118.043
1906 . _ 34,911 15,324 2 227.819 _
1007. __ __ ___ _ __ _ ___ ____ __ __ ____ 19,068 33,988 2 56. 102 ---- ---1-06--.-6-50--
1908 • ___ 26,221 34,586 3 106.650
1909_ __ __ _ _ ___ 86, 368 34,586 3 351. 289 351. 289
1910 • _ __ ____ __ ____ ________ _ ____ 94, 885 41,906 4 226.423 207.435
1911. __ 67,474 41,906 4 161. 013 155.483
1912_ ________ _ ___ ____ ___ ___ ____ ____ _ ________ 48,357 41,906 4 115. 394 155.829

1913 __ - -- -- - - -- -- -- - -- -- --- - -_ - - -- -- ---- -- 24, 777 18,503 2 133. 908 ·------1-;';'.-0-5-7-
1914_____________________________________________________ 31,730 24,586 3 129.057 ~~
1915_ _____ __ __ ____ _ ______ __ __ ___ ___ ____ ____ 32,629 41,906 4 77.862 83. 238
1916_____________________________________________________ 26,690 24,586 3 108.558 lOS. 558
1917______ ____ ___ _____ ___ __ ___ ____ __ __ __ __ _______ __ 35,209 48,336 5 72. 842 68. 592
1918_ __ _______ __ __ __________ __ __ __ __ ____ __________ __ __ 31, 578 48, 336 5 65. 330 65. 007
1919__ _____ ___ __ ___ ___ ___ ___ ___ ____ __ ____ ____ _____ 28, 815 29,833 3 96.588 _
1920 _
1921. _
1922_ ____ ___ __ _ __ __ _____ ___ ___ __ _ __ __ __ 8,8'71 24,992 2 35. 495 _
1923_ __ 22,897 56,660 6 40.411 36.094
1924_ ___ _ __ _ _ __ __ _ __ __ ___ ___ ___ _ 29,604 50, 577 5 58.533. __
1925_ ____ __ _________ _ _______ __________ _ 13, 809 56,660 6 24.372 17. 929
1926___ 34,565 56,660 6 61.004 7lt 630
1927 26,439 50,327 6 52.5.14 55. M9
1928_____________________________________________________ 24,539 50,327 6 48.759 62.637
1929_ ____ ___ ________ ___ ___ ___ ____ ____ ______ 45,843 67,647 7 67. 768 61. 962
1930___ 20,883 67,647 7 311. 871 19.556
1931.___________________________________________________ 21,346 341,737 3 61.450 _
1932_ __ __ _____ __ __ __ __ ___ ________ ___ __ ____ __ _ _ 9,626 18, 659 2 51. 589 _
1933_ __ _ _ 24,275 69,323 6 40.920 38.062

TotaL _ 929,950 _

TABLE 58.-Chnm-salmon index of abundance from Puget Sound purse seines

From September 23-November 3 From October 7-November 3

Year WeIghted WeightedNumber of Number of number of Average Number of Number of number of Average
fish catches catches catch fish catches catohes cstch

1910_________________________
7,211 20 18.40 391. 90 7,211 20 183.40 391. 901911. ______ • _________________

42,190 111 103.24 408.66 42,190 111 100.24 408.661912______________________ • __ 88,268 163 1M. 44 667.86 86,156 124 117.56 732.871913_________________________
37,612 174 199.78 188.27 36,851 163 187.34 196.711914_________________________ 169,628 360 406.10 418.73 154,475 261 295.26 623.181915________________________ •

129,866 620 779.38 166.61 121,178 461 576.84 210.071916_________________________
157,217 665 786.90 199.79 151,765 620 614.76 246.861917_________________________
190,120 1,471 1,838.92 103.39 186,042 1,330 1,659.78 112.091918_________________________ 149,834 749 973.54 153.90 140,178 698 764.04 183.471919_________________________
174,512 763 963.04 181. 21 1114,926 651 709.60 218.361920_________________________
76,038 298 394.04 192.97 70,043 217 283.18 247.341921 _________________________
48,1146 686 1,004.46 48.33 40,606 383 651.74 73.601922_________________________ 79,111 652 761. 30 100.92 71,675 412 541.60 132.361923. _______________ • ______ ._ 146,388 671 971. 16 150.74 136,875 526 759.82 180. l'1934___ • _________________ • ___

176,332 490 640.26 275.41 157,939 376 486.74 324.481925________________________ •
117,305 817 1,102.88 106.36 111,886 672 901.16 124.161926_________________________
285,644 1,116 1,698.14 168.21 258,216 758 1,149.84 224.571\/27________________ •________ 96,651 1,061 1,581. 94 60.46 88,328 766 1,122.44 78.691928_______________________~_
462,882 2,004 3, 1M. 97 147.65 441, 033 1,511 2, 378. 50 186.421929_________________________
725,733 2,527 3,766.80 192.67 674,788 1,858 2,721. 71 247.1/.11930___________________ • _____ 342,117 1,167 1,904.26 179.66 327,633 696 1,146.29 285.731931 _________________________
336,268 2,061 3,314.76 101. 14 319,927 1,596 2,538.61 126.031932______________________ • __
693,046 2,528 4,140.78 167.37 648,097 1,931 3,113.67 208.151933________________________•
230,946 2, 519 4,013.42 57.114 215, 860 1,988 3, 168. 02 68.1419M______ • _________ •________
361,103 2,253 3,425.82 105.41 330,203 1,756 2,651.12 124.66

There is usually a greater demand for chums in the even-numbered years, owing
to the lack of pinks, and the deliveries are raised by increased effort on the part of the



SALMON AND SALMON FISHERIES 0Jj' SWH'TSURE BANK 817

fishermen. Another factor may be lessened competition between gear on the even
years, as usually there is a smaller fall fleet than on the odd years.

All that can safely be said is that the purse-seine data seem to indicate that the
general trend has remained about the same since 1915. Before that the data are
scant but seem to indicate a higher level of abundance.

SUMMARY
By GEORGE A. ROUNSEFELL and GEORGE B. KELEZ

THE GILL-NET FISHERY

On the Fraser River sockeye salmon was at first used to the practical exclusion
of other species, but in later years the fishery was extended to include the others.
Drift gill nets, introduced in 1864, have been the only gear used there. The fishery
developed rapidly and the number of canneries increased steadily, reaching maxima
of 49 plants in 1898 and in 1901 ; mergers and decreasing runs caused many of the plants
to be closed thereafter. Less than a dozen have operated in any year since 1921.

The Fraser River gill nets were at first fished mainly by Indians, later more white
fishermen were engaged, and Japanese fishermen were introduced on the river in
1888. The early flat-bottomed skiffs were replaced in the 1890's by round-bottomed
Columbia River boats, which were generally equipped with engines by about 1914.
Each of these changes increased the efficiency of the individual units of gear. The
number of gill nets licensed on the river reached a peak of more than 3,600 in 1900,
but decreased considerably within a few years, until at the present time about half
that number are employed.

Regulations, some in effect since 1878, have limited the size and the mesh of gill
nets, and have provided for a week-end closed season intended to permit escapement
of salmon up the Fraser River.

The sockeye, pink, and chum salmon overlap but slightly, in their seasonal
occurrence on the Fraser River, but the runs of coho and king salmon are more
extended. The bulk of the sockeye catches have been made between July 22 and
August 25, those of the pinks, which are abundant only in odd-numbered years,
between September 2 and September 29, and of the chums between October 7 and
November 10. The major catch of cohoes is made between September 9 and October
13, that of the kings between July 1 and September 15.

Gill nets are of minor importance on Puget Sound, where they are used chiefly in
or adjacent to the estuaries of the larger Puget Sound rivers, catching mainly coho
and king salmon.

THE TRAP FISHERY

Salmon tra,ps were driven in Puget Sound as early as 1880, but were not developed
to a point of success until about 1891, at which time the fi,rst sockeye cannery was
built on Puget Sound. This success caused a great expansion of the American fishery,
and 163 traps were driven by 1900. The peak year for traps was 1913, when 168 were
driven on Puget Sound, 2 in the Canadian waters of Boundary Bay, and 6 near Sooke
on Vancouver Island. Available data show that between 1895 and 1934, over 156,-
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000,000 salmon were taken by traps, 53 percent of which were caught in the waters
north of Sandy Point, 27 percent in the region of the San Juan Islands, 4 percent on the
west shore of Whidbey Island, north of Point Wilson, 5 percent west of Point Wilson,
and 11 percent in areas south and east of Point Wilson.

In the period from about 1900-1934 the average number of days of operation of
each trap has increased from 46-95 days in Boundary Bay, and in Admiralty Inlet the
time at which they commence operations has advanced 85 days.

The average seasonal occurrence of each species of salmon is quite distinct in the
trap catches. Kings run very early, 40 percent of the catch being made by June 30.
They are followed by the sockeyes, whose run is practically over by August 25, at
which date only 40 percent of the pinks have been taken. The latter species reaches
a peak about August 29, the cohos about October 1 and the chums about October 23.

THE PURSE-SEINE FISHERY

Purse seines were used in this region before 1882, and within a decade had become
the most important type of gear on Puget Sound. Later they were surpassed by the
traps, but the introduction of the gasoline engine, completed by 1907, returned them
to a place of considerable consequence in the fishery.

The purse-seine vessels have improved steadily in design and equipment, and
have increased in size throughout the history of this fishery. The average efficiency
of the fleets has correspondingly increased so that, although the modern fleet is smaller
in numbers than were those of many earlier years, the total fishing efficiency of today
is greater than in all but 1 previous year.

Both fishing season and the size of the fleets vary considerably in odd- and even
numbered years. The summer fishery is most important in the odd-numbered
years, when pink salmon are abundant, while the fall fishery for cohoes and chums is
considerably greater in even years. The number of vessels fishing is usually greater
in odd than in even years. The larger vessels fish on the high seas in spring and early
summer, moving into Puget Sound later in the season.

Seasonal occurrence of the various species in purse-seine catches is similar to that
in trap catches, but the periods of abundance are more prolonged. From 1917-34,
pink salmon have averaged 75 perce?t of the catch in odd years, but less than 1 percent
in even years. Over this 18-year period their average was 37.44 percent of the catch,
chums were 32.07 percent, sockeyes 15.63 percent, cohoes 14.16 percent, and kings
0.70 percent.

The proportion of pink salmon in odd and even years at the cape is similar to
that on Puget Sound. During the period from 1927-34, pinks averaged 46.54 percent
of the cape catches, cohoes were 36.83 percent, and sockeyes 14.84 percent. Chums
and kings both a'veraged less than 1.0 percent.

THE TROLL FISHERY

Coho and king salmon provide almost the entire catch of the troll fishery, which
was of slight consequence until the introduction of engines increased the efficiency of
the boats. During recent years almost the entire troll fleet has fished at the cape,
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the season extending from April to October. Over the 8-year period from 1927-34,
Puget Sound trollers took 104,692 cohos and 18,285 kings, while the cape fleet took
2,411,312 cohos and 1,545,178 kings.

SOCKEYE SALMON

The Fraser River produces the only sockeye run of consequence in the region.
From 1873-1934, over 250 million sockeyes have been canned, of which 46 percent
were taken by Fraser River gill nets, 37 percent by traps, 14 percent by purse seines,
and 3 percent by miscellaneous gear. An analysis of seasonal occurrence from gill-net
catches indicates that the heavy, early-season run of superior quality sockeyes has
suffered the greatest decrease in abundance. Indices of abundance from gill-net and
trap catches both show a tremendous decline in all cycles.

The cycle of years ending in 1934 fell about 39 percent in abundance between
1898 and 1914, reached a very low point in 1918, and has been increasing considerably
in each cycle after that date.

The big year cycle, 1933, etc., tremendously abundant in early years, was severely
reduced by over fishing and the Hell's Gate slide, but has recuperated slightly in
recent years.

The cycle of years containing 1932 was the least abundant in the early years of
the fisbery, and declined still further in 1904. The run of 1932 was the best since
that of 1912.

The cycle of years containing 1931 has been the least abundant since 1899,
although it was second in abundance for several years preceding that date.

COHO SALMON

Cohoes are the most widely distributed species of salmon found in the region.
Approximately 98 percent mature at 3 years of age, and the migration to the spawn
ing beds occurs during the fall months, at which period the greater part of the catch
is made. During the 9 years from 1926-34, approximately 5M million cohoes were
taken on the high seas, a slightly greater number in Puget Sound waters, and about
one-half million in the Fraser River. Tbe greater part of the Puget Sound catches
are taken in the southern part of that district. Seasonal occurrence is generally
earlier in tbe northern than in the southern districts. Indices of abundance from
both trap and purse seine catches show a high level of abundance in early years and
a present level that is lower than at any previous time in the history of the fishery.

KING SALMON

King salmon are caught from early spring to fall, the bulk of the catches being
made during early summer. During the 8 years from 1927-34, nearly 4 million were
landed in the region, of which trollers landed approximately 40 percent, traps 39
percent gill nets 15 percent, and purse seines and miscellaneous gear 6 percent.
Indices 'of abundance from trap catches do not show any definite trends in the north
ern areas, but do indicate a decrease in the ru,ns of recent years in the southern part
of Puget Sound.

7llI41-38~
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PINK SALMON

In the 10-year period from 1925-34, the pink salmon catch in the region was
more than 50,000,000 fish, of which 60 percent were taken by purse seines, 27 percent
by traps, 12 percent by Fraser River gill nets, and 2 percent by minor gear. Of the
trap-caught fish, taken between 1895 and 1934, about 5 times as great a catch was
made north of Deception Pass as south of that point. The peak of the seasonal runs
in the southern part of Puget Sound is about 10 days earlier than in the northern
part. Indices of abundance from purse seines and traps indicate that, following the
obstruction at Hell's Gate in 1913, which prevented them from reaching their spawn
ing grounds in the upper Fraser River, the pinks declined to about one-quarter of
their former abundance.

CHUM SALMON

The runs of chum salmon occur during the last part of the fishing season, and
have been taken chiefly by purse seines in the Puget Sound district, as most of the
traps have ceased fishing by the time that the runs appear in any quantity. The
chums of Admiralty Inlet were found to be approximately 38 percent 3-year-olds, 53
percent 4-year-olds, and 9 percent 5-year-olds at maturity. The peak of the runs
in the northern part of Puget Sound occurs about 2 weeks earlier than in the southern
part. An index of abundance from Admiralty Inlet traps shows abundance in recent
years to be less than half that of the period previous to the war. The average size
of delivery by purse seines also indicates a higher level of abundance previous to
1915.
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