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Spawning Areas and Abundance of Chinook Salmon

(Oncorhynchus tshawytscha ) in

The Columbia River Basin— Past and Present

By

LEONARD A. FULTON, Fishery Biologist

Bureau of Commercial Fisheries Biological Laboratory
Seattle, Washington 98102

ABSTRACT

Chinook salmon, the most abundant species of salmon in the Columbia Basin,

formerly spawned in nearly all tributaries of the Columbia River and in many areas

of the main river. Over the past 60 years, the construction of dams has inundated,

impeded, or blocked access to spawning areas.
Despite these heavy losses, large areas of spawning grounds in the middle and

lower portions of the drainage are still available to chinook salmon. Stream im-
provements by State and Federal fishery agencies have rehabilitated some areas

and have -brought others into production for the first time.
Important spawning areas are listed and charted in this report according to

their past use (before 1965) and present use (1966). Estimates of recent spawning
populations in major tributaries and in segments of the main stem are also given.

Former and present levels of abundance are listed according to three major runs--
spring, summer, and fall.

INTRODUCTION

Chinook salmon (Oncorhynchus tshawytscha
)

formerly spawned in the main stream and in

nearly every accessible tributary of the Colum-
bia River.

This species is the most important of the
area in total poundage harvested and in value
to the commercial and sport fisheries. Com-
mercial production reached an alltime high
of nearly 19.5 million kg. (kilograms) in 1883
(fig. 1). Evidence of impending decline ap-
peared as early as 1889, when only 8.2 million
kg. were taken. Catches fluctuated between
7.7 and 16.8 million kg. in 1890-1920, and
gradually declined during 1921-66. The average
annual catch during 1962-66 was about 2.3

million kg.

The decline in catch has been attributed
to the advance of civilization in the Pacific
Northwest. Irrigation, logging, mining, dam
construction, and other activities reduced
the size and capacity of spawning areas.
Resolution of the problems of safely passing
migrating salmonids - -particularly of young
downstreann migrants- -has not kept pace with
dam construction in the Columbia River drain-
age.

The Bureau of Commercial Fisheries began
intensive research in 1961 on problems offish
passage; the work was closely coordinated

between State and other Federal agencies. To
plan research effectively and to aid manage-
ment of the remaining runs of Columbia River
chinook salmon, it was necessary to review
the many reports available on spawning of

salmonids

.

Evermann (1896) reported on the salmon
runs in Idaho during the early 1890's. He
listed information from local residents and
observed the extent of salmon migrations into

the upper Snake River and tributaries.

The Pacific Salmon Investigations of the

U.S. Bureau of Fisheries and its successor
agency, the Fish and Wildlife Service, sur-
veyed the Columbia River Basin from 1934
to 1946. The data were published in the Special
Scientific Report series of the Service, en-
titled "Survey of the Columbia River and its

Tributaries" in eight parts by the following
authors: Rich (1948); Bryant (1949); Park-
hurst, Bryant, and Nielson (1950); Bryant and
Parkhurst (1950); Nielson (1950); and Park-
hurst (1950a, 1950b, and 1950c). These re-
ports contain information on the past spawning
areas, size of runs, location and amount of

spawning gravel, location of obstructions, and
estimates of the capacity of part of the streams
to support successful spawning. These reports
have been valuable aids in locating spawning
areas, so that imiprovements could be made
at the nnost desirable locations.
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Figure 1.—Commercial catch of ciiinook salmon in the Columbia River, 1865-1962. Data for 1865-1937 from

Craig and Hacker (1940) and for 1938-62 from Ward, Robison, and Palmen (1964).

More recent reports by State fishery agen-
cies deal with specific sections of the Colum-
bia River drainage. The Willamette River
was surveyed from 1958 to 1960 by biologists
of the Fish Commission of Oregon (Willis,

Collins, and Sams, 1960). Eastern Oregon
rivers (Umatilla to Owhyee) were also sur-
veyed by the Commission from 1957 to 1960
(Thompson and Haas, 1960). These extensive
surveys included information on the species
offish, environment, obstructions, diversions,
potential hatchery sites, projected impound-
ment areas, and recommendations for correc-
tive measures. Surveys based on aerial ob-
servations were also made by the Fish
Commission of Oregon on the Deschutes and
John Day Rivers and on Fifteen Mile Creek
(Haas and Warren, 1961).
Surveys of Idaho tributaries of the Columbia

River started about 1955 by the Idaho Depart-
ment of Fish and Game and are still being
continued. Hauck-"- provided information on past
and present spawning areas in Idaho and on
the relative importance of the Salmon River
and its tributaries for the production of
Chinook salmon. A report on the Clearwater
River was released in 1962 by the Idaho De-
partment of Fish and Game (Murphy and
Metsker, 1962); the report gives compre-
hensive data on spawning gravel in the Clear-
water River and on its important tributaries
(excluding the North Fork). Spawning ground
surveys on the North Fork were made by

personnel of the Bureau of Commercial Fish-
eries in connection with the proposed Dworshak
Dam (Tunison and McKernan, 1960).

Locations of principal spawning areas and
estimated runs in Washington streams were
provided through correspondence^ and per-
sonal interviews. Further information on the
lower Columbia tributaries in Washington
appears in subbasin reports of the Columbia
River Fishery Development Program and the
Washington Department of Fisheries. Joint
reports were made on the Abernathy, Cowlitz,
Elokomin, Grays, Kalama, Klickitat, Lewis,
and Wind River areas (Washington Department
of Fisheries and Fish and Wildlife Service,
1951). The Fish and Wildlife Service (1951)
reported independently on the Big White
Salmon, Little White Salmon, and Washougal
River areas.
Many streams were rehabilitated under

Federal-State public works programs in the
1930's by installing screens, improving fish-
ways, and removing obstructions such as
logjams or splashdams.
More recently, the Columbia River Fishery

Development Program, a cooperative Federal-
State program for construction and rehabilita-
tion, has continued to restore formerly pro-
ductive areas and put previously inaccessible
areas into use. This program was activated
in 1949, when maximum emphasis was placed
on development of fishery production in the

"personal communication, Forrest R. Hauck, Idaho

Department of Fish and Game, October 24, 1961.

^ Henry O. Wendler, Washington Department of Fish-

eries, table entitled "Salmon runs of the Columbia River

watershed," July 12, 1961.



Columbia River drainage below McNary Dam
and was extended in 1957 to include areas
above McNary Dam. Present emphasis is

centered on the Willamette River systenn and
the area above McNary Dam. Current ac-
tivities are stream clearing, fishway con-
struction, screening, and an evaluation of

hatchery production.
Largest expenditures under the Program

were for artificial propagation facilities

(Bureau of Commercial Fisheries, 1960). Im-
provements made on streams of the Columbia
River Basin are listed in the Annual Progress
Reports of the Columbia River Fishery De-
velopment Program (Fish and Wildlife Serv-
ice, 1952- 57; Bureau of Commercial Fisheries,
1958, 1960, 1961, 1964).
The present report condenses information

from various sources. Maps show the general
location of past and present spawning areas.
Other information is tabulated. Fishery sci-
entists and administrators associated with the
present Fish-Passage Research Program have
already used information from the manuscript.
On the basis of this use they have expressed
the need for published summaries that are
comprehensive and cover the entire Columbia
River Basin.

This report on Chinook salmon is intended
to fill that need. A second report is to cover
sockeye salmon (O. nerka ), coho salmon (O.

kisutch ), chum salmon (O. keta ), and steelhead
trout (Salmo gairdneri).

SPRING- AND SUMMER-RUN CHINOOK
SALMON

Chinook salmon in the Columbia River were
divided arbitrarily into three runs- - spring,
summer, and fall- -on the basis of timing of
returns from the sea to fresh water (table 1).

Spring- and summer- run chinook salmon are
treated as one group in this section and the
fall run as a separate group in the next.
Spring and summer runs of chinook salmon
had to be combined because of the difficulty
of separating the two groups on their principal
spawning ground- -the mid-Columbia tribu-
taries.

Characteristics of the major runs of chinook
salmon (table 1) are listed in terms of type of
spawning stream, spawning period, average
size, and period of migration. The average
weights were calculated from samples from
the commercial fishery by the O.F.C. (Fish
Commission of Oregon) for 1959-62 (Pulford,
Woodall, and Norton, 1963). Spawning areas
and the abundance of spring- and summer-
run chinook salmon will be discussed in the
following sections.

Spawning Areas

As noted in table 1, spring chinook salmon
generally spawn in small- and medium-sized
tributaries of the middle Columbia River,
whereas summer chinook salmon generally

Table 1.— Characteristics of spring, sunnier, and fall runs of Columbia River ohinook salmon



spawn in intermediate and large tribu-

taries and in middle reaches of the main
stem.

Spring- run chinook salmon spawn in sonne
lower Columbia River tributaries such as
the Willamette, Cowlitz, and Kalama Rivers.
They also are distributed in middle tributaries
of the Columbia and Snake Rivers. (Fall-run
chinook salmon, discussed later in the report,

share spawning grounds in some sections of

the Cowlitz and Kalama Rivers.) These are
not all of the areas in which such duplications
occur but are cited as examples.

French and Wahle (1960, 1965) observed
that some spring- run chinook salnnon spawned
in the same areas as the summer-run chinook
salmon in the middle Wenatchee and Methow
Rivers. Summer-run chinook salmon were
more numerous in the lower and middle
Wenatchee and Methow Rivers, whereas
spring- run chinook salmon were found prin-
cipally in the tributaries and upper parts of

these rivers. The examples are typical of the
spawning distribution of spring- and summer-
run chinook salmon in tributaries of the

Columbia River.
In referring to the major sections of the

Columbia River drainage, I have defined the
lower Columbia River as the area below
McNary Dam, the middle Columbia River as
the area between McNary and Chief Joseph
Dams, and the upper Columbia as the area
above Chief Joseph Dam. Former or past
spawning areas are those known to have been
used before 1965. Present spawning areas are
those that were still in use in 1966.
Map 1 shows the approximate location of

present and former spawning areas of spring
and sunnmer chinook salmon in the Columbia
River. The Willamette River, the principal
tributary of the lower Columbia, has an ex-
tensive tributary system with many excellent
spawning grounds (map 2).

Table 2 lists the length of streams in kilo-
meters and distance of the stream from the
mouth of the Columbia or of the contributing
drainage. The table also indicates present and
former principal spawning areas and carries
notes on special features of the tributaries or
runs.

Spring- and summer- run chinook salmon
formerly migrated almost the entire length
of the Columbia River (map 1 ). Fronn informa-
tion obtained from residents of the upper
Columbia River area in 1936, Bryant and
Parkhurst (1950) reported that large chinook
salmon (probably summer- run), weighing from
18 to 27 kg., migrated nearly 1,932 km. up
the Columbia River to spawn in the main
stem just below the outlet of Windermere
Lake in British Columbia. After the construc-
tion of Grand Coulee Dam, runs were inter-
cepted at Rock Island Dam (1939-43) for
transplanting into the Wenatchee, Entiat,
Methow, and Okanogan Rivers.

Migrations of spring- run chinook salnnon
into the upper Snake River were documented
by Evermann (1896). Spring- run chinook
salmon were observed spawning as far
upstream, as Rock Creek, a tributary that

enters the Snake River just below Augur
Falls--a distance of more than 1,442 km.
from the ocean. The runs that migrated into

Rock and Salmon Falls Creeks and into the
Bruneau River were depleted or lost many
years ago because of inadequate or no provi-
sions for fish at irrigation dams and diver-
sions .

In summary, some of the more obvious
factors responsible for the destruction of
spawning and rearing areas for spring and
summer chinook salmon in the Columbia
Basin are: (1) reduction of stream flow and
blockage by irrigation projects and splash-
dams; (2) blockage by hydroelectric proj-
ects; (3) inundation of spawning areas by im-
poundments; and (4) destruction of spawning
and rearing areas by siltation, debris, or
pollution fronn sewage, farming, logging, and
mining.

Abundance of Spring- and Summer-Run
Chinook Salmon

Commercial salmon fishing in the Columbia
River initially was confined almost solely to

the spring and summer runs of chinook salmon.
The size of the catch (up to nearly 19.5 million
kg.), the extent of the fishery, and the reports
by early settlers of the large runs observed
in nearly all of the accessible tributaries
attest to the magnitude of these stocks during
the early Columbia River salmon fisheries.
Inevitably, the runs began to decline as major
upriver producing areas were cut off because
of factors previously mentioned.
Some of the more important spawning areas

of spring- and summer-run chinook salmon
no longer in production include: (1) Lower
Columbia tributaries- -major portions of the
John Day and Umatilla Rivers; (2) Snake River
tributaries - -most of the Clearwater and
Powder Rivers; all of the Burnt, Weiser,
Malheur, Payette, Owyhee, Boise, and Bruneau
Rivers; and all of the Salmon Falls and Rock
Creeks; (3) middle and upper Columbia tribu-
taries--the nnajor portion of the Walla Walla
River system, considerable area in the Yakima
and Okanogan Rivers, and the entire area
above Chief Joseph Dam (including the main
stem Columbia, the San Poil, Spokane, Kettle,
Pend Oreille, and Kootenay Rivers).

In a report prepared for a hearing on regu-
lations for commercial salmon fisheries of
the Columbia River (Fish Commission of

Oregon and Washington State Department of

Fisheries, 1967), the fishery agencies of
Washington and Oregon provide current esti-

mates of the size of spring and summer runs
of chinook salmon. These estimates (table 3)



Table 2. —Present and fonner spawning areas of spring and summer chinook salmon, Columbia River and tributaries

Stream



Table 2. --Continued

Number^ Length
Distance
above
mouth^

Location of spawning areas

Former

Refer-

ences^

4C2.

4C2a.

South Santiam R.

Middle Santiam R.

Calapooya R.

Km.

139

AS

18

68

iQAr

McKenzie R. 138

^n. South Fork
McKenzie R,

AF. Middle Fork
Willamette R.

30A.

Coast Fork
Willamette R.

80

4G1. Row R.

Sandy R. 72

Sixty-nine km.

stretch of main
river and lower
Wiley Creek.

Well distributed
throughout most
of its course.

Also 26 km. of
Qiuartzville Creek.

Stretches in mid-
dle and upper por-
tions of main
river.

Throughout length
of main river and
portions of Gate
Creek, Blue R.

,

Horse Creek, Sepa-

ration Creek, and

Lost Creek.

Main river and
French Pete Creek.

Fall, Uttle Fall,

Big Fall, Winberry,
and Lost Creeks.

None.

Upper Sandy R.

Same as present.

Same as present.

About same as
present.

Mohawk Creek

removed from
production by
past logging
practices.

Eleven km. of

main stream inun-
dated by Cougar
Dam.

About 1,508 km.

of streams cut
off by Dexter and
Lookout Point
Dams. No record

of spawning in

river below
Dexter Dam.

Former runs were
present in the

upper Coast Fork.

l^per and lower
Row R,

Portions of lower
Sandy and tribu-
taries.

Important producer of spring
Chinook salmon. Present spawning
area threatened by proposed
water-use developments.

Numerous good spawning areas
and resting pools.

Finley Dam, built in 1847, about

72 km. above the mouth, blocked
runs for 102 years. Best spawn-

ing area became available after
this dam washed out in 1949.

Stream improvement work has
been accomplished, but runs are

still small.

River has remained a good pro-
ducer in spite of losses of both
upstream and downstream migrants
at following projects: Irriga-

tion District Canal, Eugene-

Springfield Supply Diversion,

and Walterville Canal. A barrier
and bypass at Walterville Canal
and bypass at Leaburg Power
Plant are needed for adults.

Screens are needed at the diver-
sions. Stream has excellent
water supply, proper size of
gravel, and suitable gradient
for spawning. Produces largest
run in Willamette system (esti-

mated at 45-50 percent).

Cougar Dam, dedicated May 9,

1964, is about 6 km. from mouth.

Strube Dam, to be constructed
3 km. down from Cougar, will
regulate flow. Important spawn-
ing area will be inundated, but

area above dame will be kept in

production by fish passage
devices.

Spring runs which formerly
spawned above Dexter Dam are

now maintained by the Willamette
Hatchery (O.F.C). Many fish

lost in holding ponds because of

disease in former years. Im-

proved treatment and handling
have reduced losses in recent

years. Good-sized runs returned
in 1963.

Domestic and mining pollution
depleted runs before construc-

tion of Cottage Grove Dam in

1942, which blocked runs 45 km.

above mouth. Releases of wann
water from the dam prevent use

of downstream areas by spring
Chinook.

Little information on extent of

former runs. Dorena Dam blocked

Row R. in 1949.

Sandy Hatchery (O.F.C.) rears

part of the spring chinook run

and the rest spawn in upper
watershed.

29, 40

29, 40

29, 40

29, 40

29, 40

See footnotes at end of table.
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Figure 2 —Runs of spring and summer Chinook salmon in the Columbia River, 1939-66. Runs exclude catches by

the sport fishery in the ocean and lower Columbia River, landings by the offshore troll fishery, and the escape-

ment to tributary streams entering the Columbia River below Bonneville Dam with theexceptlonof the Willamette

River run. The straight lines have been derived from the least squares method.
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Table 4. — Estimated average numbers of spring- and suminer-

run Chinook salmon entering tributaries of the Columbia
River^

Stream

Cowlitz River.

Willamette River

Sandy River

Wind River

Klickitat River

Deschutes River

Snake River tributaries

:

Tucannon River

Grande Ronde River

Salmon River

Imnaha River

Powder River (Eagle Creek).

Weiser River

Yakima River

Wenatchee River..,

aitiat River

Methow River

Okanogan River....

Total.

1952-62

{')

1960-61

1950-60

(')

1950-60

19i8-60

1957-60

1948-60

194-8-60

1951-59

1957-61

1957-60

1957-60

1957-60

1957-60

Number

of fish

Thousands

10

56

1

1

5

5

2

10

104

5

2

2

6

16

1

11

1

238

^ Estimates of numbers entering individual tributaries
are based on counts in spawning areas.

^ Period of years on which estimate is based.
* Specific years lanknown.

State and Federal fishery biologists made the
estimates after surveying or observing spawn-
ing in tributaries of their respective districts

.

I believe (as do many other biologists) that
most of the streams are capable of supporting
more Chinook salmon than are listed in the
table. Estimates in the Willamette River are
based on a combination of fish counts at the
Willamette Falls fishway (1952-62), the sport
catch below Willamette Falls, and the run into
the Clackamas River. Above the main stem
dams--Bonneville, The Dalles, and McNary--
average counts for the 4 years, 1957-60 (U.S.
Army Corps of Engineers, 1964), were used
to determine the numbers of fish available
for spawning above each dam. For example,
the average count of spring- and summer- run
Chinook salmon for the 4 years at McNary
Dam was about 160,000 fish. Major"* estimated
that runs to the Yakinna River averaged 6,000
on the basis of surveys and counts at dams

for 1957-61. Counts of fish at Rock Island
Dam provided a record of populations above
the mouth of the Yakima; these counts averaged
about 29,000 for the same period. The sum of
the above figures was subtracted from 160,000
to leave an average of about 125,000 for the
Snake River.

Figure 3 shows that the differences of
spring- and summer- run chinook salmon
counted at McNary and Bonneville Dams dur-
ing 1954-56 vary from 62,000 to 162,000
fish. The difference during 1957- 6 1 was 25, 000
to 51,000 fish. The greater numbers lost
between the two dams before 1957 was due to
the take at Celilo Falls by the Indian dip net
fishery. Construction of The Dalles Dam in
1958 inundated the Celilo Indian fishery and
allowed a greater number to pass McNary
Dam. An Indian gill net fishery was estab-
lished above Bonneville about 1961, which
again widened the gap between numbers counted
at Bonneville and McNary Dams.

Distribution and size of present spring-
summer runs of chinook salmon are given
in map 3.

U.240 -

Figure 3.— Total counts of spring and summer chinook

salmon at Bonneville, McNary, and The Dalles Dams,
1954-66.

^ Personal communication, Richard L. Major, Fishery

Research Biologist, Bureau of Commercial Fisheries

Biological Laboratory, Seattle, Wash. 98102, October 26,

1961.
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The importance of the Salmon River as a

major contributor to runs of spring and
sunnmer chinook salmon in the Columbia
River is readily evident. On the average,
about 44 percent of the spring and summer
runs entered the Salmon River. The Willamette
River and the Columbia River network above
the mouth of the Snake River ranked second
and third in importance according to popula-
tion of chinook salmon.

FALL-RUN CHINOOK SALMON
Fall- run chinook salmon are distinguished

from the other runs by their period of migra-
tion; the fish enter the lower Columbia River
from late summer to late fall. Those spawning
in the tributaries of the lower Columbia River
enter from August through October; spawning
occurs shortly thereafter. The peak of fall

chinook salmon runs destined for the middle
reaches of the river arrives at Bonneville
Dam about the first of September; it is fol-

lowed by peaks at The Dalles and McNary
Dams 1 and 2 weeks later.

Spawning Areas

Fall-run chinook salmon in the Columbia
River drainage spawn principally in the lower
tributaries and in sections of the lower and
middle main stem (map 4). Spawning areas of

fall chinook salnnon in tributaries of the lower
Columbia River are presented in greater
detail in map 5. Table 5 gives the location
and extent of all known areas used by these
runs with brief descriptive notes . The number-
ing system was described previously for
spring- and summer-run chinook salmon.

Logging by early white settlers was espe-
cially destructive to spawning areas for fall

chinook salmon in the lower Columbia Basin.
Stream beds were scoured by flushing logs
downstream to the mills. Logging wastes
were deposited in stream channels and often
formed logjams that became so large they
blocked access to the, stream. Removal of
cover from the watershed caused erosion, and
the resulting siltation choked the stream-
beds.
Many watersheds now have a second growth

cover, and productive capacity of the streams
for rearing salmonids has improved accord-
ingly. Under the Columbia River Fishery
Development Program, conditions for spawn-
ing in tributaries of the lower Columbia have
been further improved by removal of obstruc-
tions in streams and construction of fish
ladders at natural falls and at dams.

Construction of large river-run dams on
the main stem of the Columbia River has
unquestionably removed some of the nnost
valuable spawning grounds for fall- run chi-
nook salmon. Other dams, either under con-
struction or in the planning stage, will form

reservoirs that will inundate nearly all of

the remaining spawning areas in the main
Columbia and Snake Rivers. Efforts are being
made to maintain these runs with artificial

spawning channels and hatcheries . Maintenance
of future runs in the rivers above Bonneville
Dam will hinge largely on the success of
these artificial means of production.

The upper reaches of the main Columbia
River were used by fall chinook salmonbefore
the construction of Grand Coulee Dam started
in 1939. This run, however, had been reduced
considerably before the fish counts were
begun at Rock Island Dam in 1933. Fall-run
chinook salmon in this part of the Columbia
River used the main stream and lower portions
of the San Foil, Spokane, Fend Oreille, and
Kootenay Rivers. The upper limit of spawning
by fall chinook salmon in the Columbia River
has not been clearly defined because of the
difficulty in distinguishing between fall- and
summer-run chinook salmon on the spawning
grounds

.

Chapman (1943) described spawning of chi-
nook salmon in the main stem of the Columbia
River and estimated that in 1938, before the
blockage of salmon runs by Grand Coulee
Dam, 800 to 1,000 chinook salmon spawned in

a 3.Z-km. (2-mile) area below Kettle Falls.

Thus, between 15 and 20 percent of the total

run of 4,801 chinook salmon passing Rock
Island Dam in 1938 spawned in this area.
Other spawning areas reported by Chapman
were at Daisy and Rogers Bar- -about 32 and
64 km. below Kettle Falls. I believe that these
chinook salnnon spawners in this area of the

Columbia River were both summer- and fall-

run migrants.
Additional spawning in the main stem was

reported by Fish and Hanavan (1948) during
aerial surveys of the Columbia River from
Grand Coulee Dam to the confluence with the

Snake River. Edson (1958a and 1958b) also
located main stem spawning areas during
preimpoundment studies at Priest Rapids,
Wanapum, and Rocky Reach Dams. Salmon
redds and spawning were observed on gravel
bars along the shore and at the mouths of

tributaries.
The areas below the confluence of the Snake

River are more turbid, and it has been diffi-

cult to distinguish redds and spawning salmon
in this reach of the Columbia River. Evidence
indicates, however, that a large population of

fall chinook salmon spawns in the 160-knn.
stretch of river below McNary Dam. This area
will be inundated when John Day Dam is com-
pleted in 1968.

Historically, chinook salmon (believed to

be fall-run fish) were reported by fishermen
to have ascended the Snake River to the foot of

Shoshone Falls, 976 km. above the mouth of

the Snake River, but probably most of the

run never reached this falls owing to diffi-

cult, turbulent rapids at Augur Falls, I6 km.
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Table 5. --Present and former spawning areas of ^11 Chinook salmon, Columbia River and tributaries

Stream
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-Catch of Chinook salmon in the Columbia

seasons, 1928-66
-Estimated number of fish in runs of fall Chinook

saljnon, Columbia River, 1938-66^

1928.

1929.
1930.
1931.
1932.
1933.
1934.
1935.

1936.
1937.
1938.
1939.
1940.
1941.

1942.

1943.

1944.

1945.
1946.

1947.

1948.
1949.
1950.

1951.
1952.
1953.

1954.

1955.
1956.

1957.

1958.

1959.

1960.
1961.

1962.

1963.

1964.
1965.
1966.

Spring
Total

spring-

Thousands of kilograms

1,000
1,166
1,324
1,362
1,164
731
743

1,157
958

1,551
815
740
360
665
503
604

490
710
559
556
902

774
595
903

1,322
808
660

1,583
1,158

879
1,066

628
451
532

793
675
538
650
305

2,318
2,272
1,900
2,506
2, 510.

3,044
2,264
2,224
1,661
1,328

992

1,544
847
883
660
404
528
233

207
449
289
U7
196
286
319
321
269
504

776
606
658
577
366
418
259
2W
149
50

3,318
3,438
3,224
3,868
3,674
3,775
3,007
3,381
2,619
2,879
1,807
2,284
1,207
1,548
1,163
1,008
1,018

943

766
1,005
1,191

911
791

1,189
1,641
1,129
929

2,087
1,934
1,485
1,724
1,205

817
950

1,052
929
687
700
313

4,140
3,012
4,118
5,666
3,509
4,51A
5,344
3,494
4,595
5,572
3,857
3,849
4,924
8,977
7,307
4,188
5,367
4,959
5,710
6,832
6,699
3,984
3,936
3,365
1,658
2,025
1,515
1,823
1,794
1,264
1,243

982
998

1,005
1,460
1,067
1,390
2,050
1,304

Landed,

lower
river

Count at

Bonne

-

viUe
Dam

Landed

above
Bonne-
ville

Escape-

ment to
areas
above

Bonne-
ville

Humber of fish

1938



Table 8- —Average number of fall-run chinook salmon entering

sections of the Columbia River and its tributaries^

Stream

Klaskanine, Grays, ELokomin,

Clatskanie Rivers, and Big and

Gnat Creeks _

Cowlitz River .

Kalama River
Lewis River
Washougal River

Tanner Creek (Hatchery) i . .

.

Eagle Creek ( " )

Herman Creek ( " )

Wind River
Little White Salmon River
Spring Creek ( Hatchery

)

Big White Salmon River
Hood River
Klickitat River

Columbia River, John Day

damsite to McNary Dam

Snake River:
Main Snake, mouth to Salmon River

jxinction

Main Snake from mouth of Salmon
River to Oxbow Dam

Main Snake above Brownlee Dam. . .

.

Columbia River, Pasco to Chief

Joseph Dam

Total

Period

{')



to modest runs of these fish are the:

Willamette, Wenatchee, Methow, Cowlitz,

Grande Ronde, Yakima, Imnaha, Klickitat,

and Deschutes Rivers. In recent years the

escapement to the Yakima River has been
seriously depleted by an intensive Indian

fishery. Small runs of this group of fish

migrate to the Tucannon, Sandy, Wind, Entiat,

Okanogan, Kalama, Clearwater, John Day,

Umatilla, and Walla Walla Rivers and sev-

eral smaller tributaries of the middle Snake
River.
Spawning areas for spring- and summer-

run Chinook salmon have been taken out of

production by water-use developments in

nearly every tributary of the Columbia Basin.
Grand Coulee, Dexter, and Lewiston Dams
are notable examples of obstructions that cut

off large areas from access to migratory
fish in the upper Columbia, Middle Fork
Willamette, and Clearwater Rivers. Irriga-

tion practices were responsible for the loss

of runs in most of the John Day, Umatilla,
and Walla Walla Rivers in addition to a num-
ber of tributaries of the middle and upper
Snake River.

Fall- run chinook salmon spawn in the fol-

lowing tributaries of the Columbia River:
Youngs, Grays, Elokomin, Clatskanie, Cowlitz,
Kalama, Lewis, Willamette, Washougal, Sandy,
Wind, Little White Salmon, Big White Salmon,
Hood, Klickitat, and Yakima Rivers; and Big,

Gnat, Mill, and Abernathy Creeks. They also
use spawning areas in the main stem of the

Columbia River above The Dalles pool to

McNary Dam, above the McNary pool to

Priest Rapids Dam, off the mouth of the

Wenatchee River near the head of Rock Island
pool, and in the main Snake River from above
the Ice Harbor pool to areas below Hells
Canyon dannsite.

Fall chinook salmon runs in Tanner, Eagle
(Cascade), and Herman Creeks and Little

White Salmon River are maintained almost
entirely by State and Federal hatcheries be-
cause little natural spawning occurs in these
streams. Hatcheries also supplement natural
production in numerous other tributaries of

the lower Columbia River. A hatchery main-
tains all of the production in Spring Creek.

Spawning areas for fall- run chinook salmon
have been lost in the Cowlitz, Lewis,
Willamette, Wind, Little White Salmon, and
Hood Rivers, in sections of the main Columbia
River inundated by reservoirs or cut off by
Chief Joseph Dam, and in the Snake River
above Hells Canyon damsite.

The reservoir at John Day Dam, under
construction, will soon inundate all of the re-

maining spawning areas in the main stem of

the Columbia River with the exception of the

I6l-km. stretch from the head of McNary
Pool to Priest Rapids Dam. Most of the spawn-
ing grounds in the nnain stem of the Snake
River also will eventually be inundated by
danas

.

The largest group--about 41,000--of fall

chinook salmon (based on 1957-60 averages)
migrated to the Snake River. The second
largest unit, a group of about 34,000 fall-run
chinook salmon, used the main Columbia
River from John Day damsite to McNary Dam.
Other current production areas in descending
order of estimated runs for the above period
are: Spring Creek (hatchery), Cowlitz,
Kalama, and Little White Salmon Rivers.

Estimated size of the fall chinook salmon run
for 1938-66 ranged from 231,835 to 1,175,779
fish, and runs of spring and summer chinook
salmon for the same years ranged from
175,365 to 512,785. These estimates were
derived by converting the commercial catch
in pounds to numbers of fish and adding the

number of fish passing Bonneville Dam. Un-
known landings by the ocean troll fishery and
catches by sport fishermen (though believed
to be considerable) were not included. Trend
lines since 1938 indicate some improvement
in spring and summer chinook salmon runs,
whereas fall runs show a serious decline.

Many tributaries of the Columbia and Snake
Rivers have spawning and rearing areas of

good quality. The key to increased production
probably lies in better survival of the eggs,
fry, and fingerlings--not to mention the safe,

timely migration of juveniles frona the rearing
areas to the ocean. If passage and rearing
conditions were improved in the main stems
of these rivers, the runs would increase and
eventually lead to a greater harvest by the

fisheries

.
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Map 2.—Spawning areas of spring Chinook salmon in the Willamette River system—past and present. Broken lines

indicate intermittent spawning areas.
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Map 5,"Spawnlng areas of fall chinook salmon in tributaries of the lower Columbia River—past and present.

Broken lines indicate intermittent spawning areas.













Mip 6.—Olstrlbuilon ol fall cWnook salmon in ihe Columbia Rl^fe^ Basin, based on various estlmaies, 1944-63. Thi
width (H Ihe sliaded irea rcpresenis an appni«m«Uon ol number o( llsh In the run.





Map 3.~Dlstrlbuilon ol spring and summer chlnook salmon in the Columbia River Basin, based on various

estimates, 1948-62. The width of the shaded area represents an approximation of number of fish In the run.
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