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ABSTRACT

The blueback salmou spawning area of the Okanogan River
has been surveyed extensively each yeeir since the start of a
Canadian flood-control project in 1951. The spawning populations
have been estimated and their distribution above Rock Island Dam
detezmined. The large niiober of fish unaccoxmted for may be
partially attributed to mortalities caused by the high water
temperatures existing in the Okanogem River prior to spawning.

The age, length, eind sex compositions of the 1957 Okanogan
River spawning escapement were determined from samples collected on
the spawning grounds. Althoiigh seme delay in passage occurred at

the thirteen newly completed drop structures, completeness of spawn-

ing was not abnonoally low.

The occurrence of large numbers of 33 's ^ *^ spawning
population seems to be peculiar to the Okanogan River.

The distribution of fish on the spawning grounds has not
changed appreciably since 1952.
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SPAWNING ESCAPEMENT OF OKANOGAN RIVER

BLUEBACK SAI/<ON (ONCORHYNCHUS NERKA) , 1957

The encroachment of civilization has
greatly restricted the spawning migrations
of the Columbia River blueback salmon.

The Osoyoos, Wenatchee, and Redfish Lake

systems are the only spawning and rearing
areas of importance remaining available to

this valuable species of Columbia River
S6uLmon>

The spawning area of the Okanogan,
which is the most important of the three
systems, has been channelized recently in

connection with a Canadian flood-control
project. This channelization necessitated
construction of 13 drop structures (small

dams with 3 feet of head) which the salmon
must ascend on their migration from Lake
Osoyoos to the spawning area. Annueil sur-

veys have been made to detenaine the im-

mediate effect of the flood-control work
on the salmon and to see that all steps

necessary for their protection are taken.

The long-range effect of this project on
the Okanogan blueback runs will not be
known for several years.

SURVEYS

Blueback spawning activities in the

Okanogan have been surveyed extensively
each year since the flood-control project
started in 1951. Five surveys were made
this season in much the same manner as in
previous years. The 1957 surveys were of
particular interest because for the first
time the fish have had to ascend the new
channel with its 13 drop structures. Since
a partial block existed at drop structure
No. 2 during the last half of September,
special attention was given to the spawn-
ing success of the migrants. This delay
plus the possibility of other delays could
cause the fish to arrive at the spawning
area too late and too weeik for successful
spawning.

The section designations used in

pluvious years were followed closely. These
sections and the location of the drop
structures ajre depicted in figure 1 (page

2). Conditions for observing the spawners
were very good except on October 22, when
wind and snow made observations difficult.

The area from the Southern Okanogan Lands

Project Dam to drop structure No. 13 was

surveyed by rubber boat, and the area from

drop structure No. 13 to Lake Osoyoos was

checked from the dike paralleling the river.

A few spawning fish were observed near drop

structures No. 6 and No. 13, but the spawn-

ing below No. 13 was of little importance.

SPAWNING ESCAPEMENT

Table 1 presents the actual counts

made on the various surveys and table 2

shows the spawning population estimate
derived by the "Factor 5" method. This

method (Gangmark and Fulton 1952) has been
used on the Okanogan for several yeeirs.

Although we are convinced that it gives a

consistently low estimate, we feel that it

serves as a reliable index of the magnitude

of the spawning population.

The 1957 count of blueback through

the fishways at Rock Island dam was 71,261.

Of these, 28,231 were counted at Tumwater

Dam on the Wenatchee River, 8ll were taken

by "up river" hatcheries and miscellaneous
samples, and an estimated 3>017 were taken

by the Okanogan Indian fishery. The

"Factor 5" estimate of 25,350 for the

Okanogan spawning population leaves 13,919
fish or 19.5 percent of the Rock Island

blueback count unaccounted for. Table 3

is a record of the distribution of blue-

back above Rock Island obtained by using

"Factor 5" estimates for the Okanogan.

The increasing number of fish accounted

for in recent years is probably due to

improved siirvey techniques euid accurate
counts obtained at Tumwater Dam.

WATER TEMPERAIURE

Although it has not been proved,

many of the fish unaccounted for may have
succumbed to the effects of the high
temperatures encountered in the Okanogan
during the migration period (fig. 2). For

more than 2-1/2 months during July, August,

and September, the river temperature was

well above the 65 "F. level. These high
temperatures are common since the four
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Tabl« 1.—Spawning ground surveys, Okanogan River, 1957

Section



large leikes In the Okanogem chain pemit
great surface heating.

Figure 2 also Illustrates the varia-
tion In temperature, 62' to Wf., during
the period of spawning- The peak of spawn-
ing occurred at a temperature of approxi-
mately 53'F.

ratios in the two age classes as well as
the age -class composition of the entire
sample. The 32 's made up 30 percent of
the sample and had a sex ratio of 1 male
to 0.514- females while the k^'s made up

70 percent of the sample and had a sex

ratio of 1 male to I.62 females.

CC»1P0SITI0N OF ESCAPEMENT

A sample of 695 fish was measured on
the Okanogan spawning grounds. The length
frequency curve, figure 3> clearly indicates
the occurrence of the two age classes com-
prising the spawning population. Exami-
nation of the otoliths from 79 of these
fish disclosed that the dividing line
between the 32 's and 42's lies between
18 inches and iS-l/l*- inches for females
and between I8-I/2 inches and 18-3/^ Inches
for males (table h). This table also
demonstrates the divergence of the sex

SPAWNING SUCCESS

Table 5 is a record of a much larger
sample examined for sex and for spawning
success. A total of 2,046 fish were sexed,

and the females were examined for complete-
ness of spawning. The overall sex ratio
of medes to females in this sample was 1:

1.3^, and 92 percent of the females were
canpletely spawned. In 1955 and 1956 the
percentages of completely spawned fish
were 9'* and 95 respectively, which indi-
cates that the delays encountered by the

1957 spawners did not materially affect
their spawning success.

Table 3* -'Distribution of blueback salmon above Rock Island dam

Year





Table k. —Age-group breakdown as deteimined from otolith study,
Okanogaui blueback, 1957'

Age
group



OCCURRENCE OF Sg'^ SUMMARY AND DISCUSSION

The 1957 return of blueback was of

special interest since the U^g'^ ^^^^ ^®
progeny of the 1953 escapement which was

one of the largest in recent years. The

most unusual feature of the 1953 r^"i was

that over 86 percent of the Okanogan

spawners were 3-y6*r-old fish whose sex

ratio of males to females was 1:0. 75- 1^
hulk of these 3-year-old fish escape the

fishery and continue to the Okanogan where

in normal years they comprise about 22

percent of the spawning population. These

pm^n fish seem to be peculiar to the

Okanogan £uid su« seldom encountered in the

other two systems. Table 6 demonstrates

the occurrence of 3-year-old Columbia

River blueback for the last 7 years.

The ccHDparatively low return to the

Okanogan this year may be peo-tly attri-

buted to the high proportion of 3-year-old

fish in the 1953 run. Lower fecundity and

possibly lower fertility linked with re-

duced survivfiLL of eggs, fry, and finger-

lings because of their small size may be

factors contributing to the low return.

DISTRIHJTION

The 1957 Rock Island count of blue-

back salmon was the smallest recorded since

1950. This decline was more evident in

the Okanogan than in the Wenatcfaee system.

It has been speculated that lower fecundity

and poor survival of the spawn of the 32'"*

that made up 86 percent of the Okanogan
run in 1953 was a factor in this year's

low return.

The 1957 spawning escapement to the

Okanogan was composed of 30 percent 32 's

and 70 percent 42's. The sex ratios of

the two age cleisses were widely divergent.

The 32 's had 35 percent females and the

U2's had 62 percent females.

Spawning success was good and ap-
parently was not affected by the delays
caused by the drop structures. However,

the drop at many of the structures was

considerably greater than anticipated,
and some modification may be necessary to

increase the ease of fish peissage at these

structures.

In gener€il the escapement was ade-

quate and spawning appeared to be success-

ful.

The distribution on the spawning
grounds has not changed appreciably in the

last 5 years. The one exception is section
M-N, which for all practical purposes sup-
ported no spawning this year (fig. h).

During the past 5 years section M-N sup-
ported an average of only 7 percent of the
spawners.
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EXPERIMENTAL CHANNEL

Channel improvement work in sections
B to D was responsible for reducing the
flow in the experimental channel to a mere
fraction of normal. Consequently, only 88
fish were observed spawning in this channel
compared to 2,600 for last year. This same
channel work seriously reduced the flow in
the west channel causing an additional loss
of spawning area.



Table 6.—Occurrence of 3-year-old Coliunbia River blueback salmon

Rock Isl. dam counts

Year
Total
run

Large
fish

Small
fish

Rock Isl. small fish
^-Qf fof

Total
totfkL Rock Is.

run count

Vfenatchee ^ of SgO
River Okanogan
system River 1/ Okanogan

1951 201*, 369 89,733

1952 320,362 104,206

1953 260,079 99,565

195** 178,581 76, 7W
1955 244,879 145,461

1956 202,240 74,563

1957 156,000-^ 63,733

12,093 101,826 5.9

9,480 113,686 3.0

52,182 151,747 20.1

14,486 91,234 8.1

7,601 155,062 3.9

17,880 92,443 8.8

7,528 71,261 4.8

11.9
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