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Figure l,--Cook Inlet, Alaska, showing salmon streams where major king salmon runs occur.
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THE KING SALMON OF COOK INLET, ALASKA

by

Robert M. Yancey and Fredrik V. Thorsteinson
Fishery Research Biologists

Bureau of Commercial Fisheries
U.S. Fish and Wildlife Service

Auke Bay, Alaska

ABSTRACT

Runs of king salmon (Oncorhynchus tshawytscha) in Cook Inlet, Alaska, are de-

clining. Paucity of information concerning the species led to an investigation in 1958

and 1959. Catch data show that the decline is real and not the result of restrictive

regulations. The personal-use and sport fisheries are important factors affecting

king salmon runs.

Age groups 4 , 52, and 6 2 occurred most frequently. Age group 62 was dominant

in 1958, 52 in 1959. Shifts in the average size between 1958 and 1959 are associated

with shifts in age-group dominance. A significant linear regression of the number
of eggs on length was calculated.

Surveys to determine distribution, timing, and magnitude of the escapement
proved impractical because of glacial melt, the vast area involved, and the great

number of tributary streams used for spawning.

INTRODUCTION

Historically, the king salmon (Oncorhynchus

tshawytscha) is one of the most important

species of salmon in the Cook Inlet area of

Alaska (fig. 1). As early as 1787, Russians

traded them to the English for Hawaiian
produce. Native Alaskans and early settlers

utilized them heavily for food for their fami-
lies and work dogs.

Runs of king salmon in the Cook Inlet area

underwent a severe decline between 1953 and

1959, To reach their spawning grounds, king

salmon had to pass through a commercial and

personal-use (subsistence) fishery in salt

water and a personal-use and sport fishery

in fresh water. Concern over the decline and

the effects of this fourfold exploitation and also

over the lack of information on the biological

characteristics of the king salmon prompted a

study by the Bureau of Commercial Fisheries

during the fishing seasons of 1958 and 1959.

The study was essentially an inventory and had

the following objectives: (1) to review the

commercial fishery catch and regulations; (2)

to learn the magnitude, location, and catch of

the personal-use and sport fisheries; (3) to



collect and analyze biological statistics; and

(4) to determine the distribution, timing, and

relative magnitude of the escapement. This

paper presents the findings under the head-

ings of the four objectives.

COMMERCIAL FISHERY

Catch

Most king salmon taken for commercial

purposes in Cook Inlet are canned, and the

remainder are used for other markets—fresh,

frozen, mild-cured, pickled, or smoked. Pro-

duction for these markets has not been re-

ported consistently, and total amounts or

values are not known for any one year. Such

information as is available is presented in

table 1. Since it is not known if the figures

given represent total production, their only

value may be to serve as an indication of the

variety of uses.

The best available measure of abundance

of king salmon in Cook Inlet is the canned

pack, which has been reported consistently

since 1923 (table 2 and fig, 2). The pack moved
steadily upward until 1951 when a record high

was reached. Since 1954 annual packs have

declined.

In the Cook Inlet commercial fishery king

salmon are taken with set gill nets, which have

one end fastened to shore, and drift gill nets,

which float free with the tidal currents. Until

1959 they also were taken by traps, but in that

year the State of Alaska banned the use of traps.

Set gill nets are fished along both the east

and west sides of the inlet and around the

shore of Kalgin Island (fig. 1). Drift gill nets

are fished in the offshore waters of the inlet,

mainly between Kalgin Island and the west

shore. Most of the commercial catch is taken

by set gill nets. In 1959, for instance, set gill

nets took 71.5 percent of the catch; drift gill

nets, 17.2 percent; and traps, 11.2 percent.

In 1959 set gill nets took 79.5 percent and
drift gill nets 20.5 percent.

Regulations

The Bureau of Commercial Fisheries regu-

lated fishing effort by limiting the length of

gear fished and the size of the mesh and by

adjusting the amount of fishing time within the

season. Set gill nets could not exceed 35

fathoms in length, and the aggregate length of

set gill nets used by any fisherman could not

exceed 105 fathoms. Drift gill nets could not

exceed 150 fathoms in length. No minimum
length was stipulated.

Mesh regulations were in effect between

May 25 and June 30, the time when most king

salmon migrate through Cook Inlet. During this

period all nets were restricted to 8 l/2inches,

stretch measure, except for optional use of 35

fathoms of 5 1/2-inch-mesh net, which was
allowed for catching early running sockeye

salmon.

The principal means of regulating fishing

effort was in the reduction of fishing time.

'Before 1949 a weekly closed period of 36

hours (1800 Saturday to 0600 Monday) was the

only time limitation on fishing. In 1949 and

1950 the weekly closed period was increased

to 48 hours, and in 1951 the year of the record

catch (table 2), it was increased to 84 hours.

The following year, it was decreased to 72

hours. From 1953 to 1959 the weekly closed

period was 120 hours, which allowed two 24-

hour fishing periods a week.

Reducing fishing time did not stop the decline

of king salmon. Annual packs in 1953 and 1954,

when fishing was permitted for only two 24-

hour periods a week, compare closely with the

packs in years when fishing was permitted for

longer periods. Yet, annual packs from 1955

to 1959 declined drastically, and since they

were achieved under the same regulations as

the packs of 1953 and 1954, the decline cannot

be attributed solely to shorter fishing seasons.

Data that demonstrate the decline are

limited. Information concerning catch and

effort is available only for the period from 1956

to 1959 (table 3). Set gill net catches are used

because they represent major portions of the

catch and should therefore reflect changes in

abundance. Effort is expressed in set net days

and represents the number of set gill nets

multiplied by the number of days fished.

Despite relatively stable fishing effort between

years, the average catch per net day was lower
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Table 2. --Commercial canned pack and value, Cook Inlet king salmon,
1923-59

[Data from Pacific Fisherman Yearbooks.]



Figure 2.--Comniercial canned pack of Cook Inlet king

salmon 1923-59. (Case is forty-eight 1-pound cans.)

steaders in remote areas. Because of their

large size, excellent quality, and early ap-

pearance in the season, king salmon were
heavily utilized.

In 1958, Alaska fishery regulations pro-

vided that residents could take salmon for

personal use with commercial fishing gear.

No license, permit, or registration was re-

quired, and no catch or possession limit was
stipulated. Personal-use fishing was regu-

lated by closing certain areas and streams

to all fishing and by limiting the length of gill

nets and the distance between them. Further,

commercial fishing regulations were applied

to the personal-use fishery during the com-
mercial fishing season.

after 1956, further indicating the decline is

probably real and not a result of the regula-

tions.

PERSONAL-USE FISHERY

The personal-use fishery is extensive in

Alaska. Subsistence fishing was essential to

survival in the early days of Alaska's develop-

ment, particularly to the natives and home-

Set gill nets in the personal-use fishery

could be no more than 15 fathoms in length per
fisherman and had to be set at least 100 yards

apart. Before 1959 the personal-use fishery

was prosecuted in salt water and in many of

the fresh-water streams utilized by king

salmon. In 1959 the regulations were modi-
fied to permit net fishing in fresh water for

personal use on the main stem of the Susitna

River only. Here the set gill nets had to be

Table 3, -- Numbers of king salmon in weekly set gill net catches.
Cook Inlet, May 25 to June 30, 1956-59

Statistical



shorter than 30 feet in length and fished at

least 100 yards from any other set net or any

tributary stream. Regulations for taking fish

from salt water for personal use were not

changed in 1959.

The effect of the personal-use fishery on

king salmon runs is unknown because no

registration of nets or report of catches was

required. During the 1958 season an effort

was made to learn the magnitude and locations

of the personal-use fisheries. Areas where

personal-use fisheries were known to exist

were surveyed from the air; and the number of

nets in the water, identified as personal-use

from their length, were counted (table 4). Oc-

casionally it was possible to land at a net site

and interview the owner on the spot. Additional

catch data were obtained from owners of

personal-use nets living in the Anchorage area.

Extrapolations from the data taken in the in-

terviews led to an estimated total catch of

3,025 fish. Based on the 12-year average of

3.18 fish per case, this amounts to 951 cases

of salmon, equivalent to one-sixth of the 1958

commercial pack.

SPORT FISHERY

The sport fishery has grown in Alaska as

population and transportation facilities have

increased. The areas near population centers

are subject to heavier fishing pressure each

year. Roads into the Matanuska Valley, into

parts of the Susitna River Valley, and on the

Kenai Peninsula have been built or improved

in recent years. Private airplanes are in-

creasing in number and are being used to

Table 4, -- Nets observed and estimated king salmon caught in

Cook Inlet personal-use set gill net fishery, 1958



reach formerly inaccessible places such as

Alexander Creek and the Deshka River on the

west side of the inlet. Since 1951 daily pas-

senger service by the Alaska Railroad has

provided cheap and convenient transportation

to the lower Susitna River tributaries such as

Willow and Montana Creeks (fig. 1).

The sport fishery is carried out only in

fresh water because of the extreme tidal

ranges, rough water, and glacial turbidity in

the salt-water fishing areas. We did not in-

ventory the sport fishery in 1958, but previous

surveys made on the Anchor River and on

streams on the Kenai Peninsula provide some
information and show that the sport fishery

plays an important role in the area's economy.

In 1954 an estimated 3,000 anglers spent

15,000 man hours on the Anchor River. In

1955 the calculated number of fishermen on

the Anchor River was 5,228 and on streams on

the Kenai Peninsula, 20,450, an estimated

83,322 man days of fishing. ' In 1957, 5,800 man
days of fishing was estimated for the Anchor
River. ' This report also stated that fishing

followed an unusual pattern that year, with the

lowest effort in May and June. The king salmon
runs are the largestfor the season during these

2 months, and usually the greatest number
of fishermen are reported then.

BIOLOGY OF KING SALMON
IN COOK INLET

The commercial catch by the set and drift

gill net fisheries was sampled for length and

age in 1958 and 1959. To maintain catch identity

with gear, area, and time, sampling was
carried out on the fishing grounds from a

cannery tender. In 1959 additional data were

U. S. Fish and Wildlife Service and Alaska Game
Commission. 1954. Game fish investigations of Alaska.

Quarterly Progress Report, Federal Aid in Fish Res-
toration, 80 p. [Processed.] On file in Branch of River
Basin Studies, Juneau, Alaska.

'[U. SJ Fish and WildUfe Service. 1957. A special

report on fishery resources of the Kenai Peninsula,

33 p. [Processed,] On file in Branch of River Basin
Studies, Juneau, Alaska.

U. S. Fish and Wildlife Service and Alaska Game
Commission. 1958. Steelhead trout studies in Alaska.

Job Completion Report, Federal Aid in Fish Restora-
tion, 26 p. [Processed.] On file in Branch of River
Basin Studies, Juneau, Alaska.

collected for length-weight relationships and

for fecundity. Catch data in 1959 were col-

lected by the Bureau of Commercial Fisheries

Statistical Unit in Juneau.

Seasonal Distribution

The seasonal distribution of the king salmon

catch for 1959 is shown by the weekly catch

for statistical areas in figure 3. Statistical

areas are geographical units assigned number
designations for convenience in reporting the

location of a catch. The weeks referred to in

the graph began on May 24 and are numbered
consecutively. After the 12th week, catches of

king salmon decrease, whereas catches of

other salmon species, which are caught with

gear of a different mesh size, increase.

Peak catches occur earlier in areas near

the latitude of Anchor Point than in inner

areas. In areas along the Kenai Peninsula

shore south of Boulder Point, the king salmon
areas have a bimodal pattern, for peak catches

occurred during weeks 1 to 4 and 8 to 12

(fig. 3).

Length and Age

Lengths were measured from mideyetofork

of tail and recorded by sex, which was deter-

mined by examining the gonads. Age was
determined from scales. Samples were taken

from each of the 9 fishing days between May
25 and June 30 in both 1958 and 1959. In 1958

length measurements were taken from 1,463

fish, and age was deterrfiined for 621. One
scale was taken from each fish for determining

age, but 41 percent of the scales were re-

generated and had to be discarded because

they were of no value for determining age.

In 1959, therefore, several scales were taken

from each fish. With the larger selection to

choose from, only 11 percent of the scale

samples had to be discarded because of re-

generation. Length measurements were taken

from 1,705 fish, and age was determined for

1,519.

Ten age groups were found in the com-
mercial catch (fig. 4 and table 5). Of the males

aged in 1958 and 1959, 99 and 97 percent

respectively were in the three age groups.



Figure 3.--Weekly commercial catch of king salmon by statistical areas. Cook Inlet, May 24- August 15. 1959,

4-, 5 , and 6 Fish in these age groups mi-

grate from fresh water to the ocean during

their second year of life and return after

spending 2, 3, or 4 years in the ocean. In 1958

males in the 6 age group predominated and in

1959 in the 5 age group. Most of the females

in these same years were in the 62 and 62 age

groups.

King salmon usually mature at a greater age

the farther north they occur. From California

to Southeastern Alaska, the principal ages are

3 (Snyder, 1931) and 4 and 5 (Gilbert, 1914). In

Southeastern Alaska the principal ages are

also 3, 4, and 5 (Parker and Kirkness, 1956).

King salmon in spawning runs of the Yukon
River range in age from 5 to 7 years (Gilbert,

1922). The span of dominant ages for king

salmon in Cook Inlet is from 4 to 6 years,

which fits this northerly trend of increased

age at maturity.

In most age groups the average length of

males was less than that of females (table 5).

The minimum length for males was usually

less than for females of the same age, and

the maximum length for males was usually

more than for females of the same age

(fig. 5).
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Figure 4,— Age composition of king salmon commercial catch, Cook Inlet, 1958-59.

The average length of all males measured
was 809 mm, in 1958 and 724 mm, in 1959,

whereas the average length of the females was
887 mm. in 1958 and 845 mm, in 1959, This

decrease in mean lengths in 1959 was due to a

greater proportion of younger fish.

In 1958 and 1959 males decreased in average

length as the season progressed. Females
showed no such trend in the same years (figs,

6 and 7), An analysis of variance testing the

hypothesis that there were no significant dif-

ferences in the average lengths of males or

females from fishing period to fishing period

through June 1959 was made. Results of the

test were: for males F
8,894

= 9,804 and for

females, ?__.,= 3,285. Since both "F" values
7,794

were high, the analysis demonstrates that there

were significant differences between some or

all of the average lengths tested. No further

analysis was made to separate the differences,

as no explanation to account for such dif-

ferences can be made from the data on hand.

The mixing of stocks of fish in the commer-
cial fishery obscures any sequence of oc-

currence, if it exists.

Length- Weight Relationship

Lengths and weights were taken from 63

males and 81 females in 1959. The length-

weight relationship was analyzed for each
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sex by standard regression methods (fig.

8).
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Table 6. --Length, weight, and fecundity of 60 female king salmon
in four age groups, Cook Inlet, 1959

Age



Table V. --Results of surveys of Cook Inlet streams to determine distribution,

timing, and magnitude of king salmon runs, 1958

Drainage and/or
stream surveyed Date

Type
survey

Number
salmon Remarks

Kenai Peninsula
Anchor River



Table 7. --Results of surveys of Cook Inlet streams to determine distribution,
timing, and magnitude of king salmon runs, 1958--Continued

Drainage and/or
stream surveyed Date

Type
survey

Number
salmon Remarks

Susitna-Talkeetna
Chunilna Creek
Chunilna Creek (right branch) July 11

Disappointment Creek August 1

Lane (Tom) Creek July 17

Aerial
do.

Foot

Local reference; good king salnnon creek;

3 first fish appear July 9.

5 Several clear tributaries not checked.

5 Mile 240 Alaska RaUroad.

Susitna-Chulitna



Table 7.--Result8 of surveys of Cook Inlet streams to determine distribution,
timing, and magnitude of king salmon runs, 1958--Continued

Drainage and/or
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Created in 1849, the Department of the Interior—America's
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agement, conservation, and development of the Nation's water,
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