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ANNUAL FISH PASSAGE REPORT -

ROCK ISLAND DAM
COLUMBIA RIVER, WASHINGTON, 1959

by

Paul D. Zimmer, Clifton C. Davidson
and Floyd S. Anders

Fishery Biologists (Management)

ABSTRACT

Important runs of salmon and steelhead pass Rock Island Dam on

the Columbia River. Annual records of fish movement past the dam
are available from 1933.

Count of 23,352 chinook salmon in 1959 was less than half the peak

year of 1957. Sockeye count of 72,351 exceeded the 26-year mean of

52,073. Only 118 coho salmon were recorded. Greatest count of coho,

229, occurred in 1947. Numbers of steelhead passing Rock Island

Dam increased in 1959. The 26-year mean of 2,900 steelhead was
less than 1959 count of 4,138.

INTRODUCTION

Rock Island Dam, located on the

Columbia River approximately 1 2 miles
downstream from the city of Wenatchee,
Wash., has been in operation since 1933.

The plant is ow^ned and operated by
Chelan County Public Utility District.

This report on passage of fish at

Rock Island Dam during 1959 provides
information on operation of fishways
and numbers of salmon and steelhead

utilizing upstream fish passage facil-

Note.--Paul D. Zimmer and Clifton C. Davidson (de-

ceased), Bureau of Commercial Fisheries Columbia River

Portland Program Office, U.S. Fish and Wildlife Service,

Portland, Oregon; and Floyd S. Anders, Bureau of Com-
mercial Fisheries Branch of Resource Management, U.S.

Fish and Wildlife Service, Washington, D. C.

ities. Fish other than salmon and steel-

head were not enumerated during the

period of "spot counting", hence data

pertaining to their numbers are not

included m this report.

Rock Island Dam is now equipped
with three fishways: one located on the

right bank, another on the left bank,

and the third approximately in the

center of the dam. Two of the fish

ladders were placed in operation in

1933, and the third (middle ladder) was
constructed in 1935-36. All three lad-

ders have undergone significant modi-
fications since initial construction.

Included in this report are comments
covering various investigations carried
on at Rock Island during 1959.



COUNTING PROCEDURES

Fish counting at Rock Island Dam in

1959 began on May 4 and terminated on

Septennber 30. From May 4 through

July 15 counting was conducted on a

"sample count" basis.' From July 16

to September 19 counting was on a

full-time basis (16 hours per day).

During the sample or "spot count"

period gates at che fish countin" weirs

remained open at all times to permit

unrestricted passage of upstream mi-
grating fish.

In developing a sample count system

a study was made of past counting

records at Rock Island Dam. During

1954-55 conditions were fairly stable

at the dam and fish count data for these

2 years were used in developing the

sample count system. During this

period there were no experiments being

conducted to materially affect move-
ment of fish.

From study of past count records the

following procedure for sample count-

ing was developed:

1. Period May 4- July 15 was divided

into 18 4-day periods with 1 day

left over.

ing periods at right and center

ladders.

5. Each day the counter started at a

different ladder, alternating be-

tween the three.

6. Four-day counting schedule (table

1).

7. Estimated number of fishpassing

over left ladder on any 16-hour

day or 4-day cycle w^as computed
as follows

:

a. Number counting periods - 8

b. Duration of each counting

period - 45 minutes (.75 of an

hour)

c. Total hours of counting - 8 k

.75 = 6 hours

d. Number of fish counted during

8-hour period - N

e. Average number of fish per

hour - N -^ 6

f. Number hours fishway
open - 16

2. Counting gates were open from
4:00 a.m. to 8:00 p.m.

3. Within each day of the 4-day

periods there were 16 counting

periods of 45 minutes each, be-

ginning on the hour and ending

45 minutes past the hour. This

allowed 1 5 minutes for the counter

to move to the next ladder.

4. On each day of 4-day periods

fish were enumerated 8 counting

periods at left ladde r and 4 count-

'System of sample counting was developed by Bio-

metrics Section, Bureau of Commercial Fisheries, U^.

Fish and Wildlife Service, Seattle, Wash.

g. Total estimated number of

fish - 16 X e.

Estimated numbers of fish pass-

ing right and center ladde rs wore
based on four counting periods of

3 hours each.

ENUMERATION OF FISH

Chinook Salmon Oncorhynchus tshawytscha

The Chinook salmon count in 1959 of

23,352 is well above the mean of

14.838 for the 26-year period 1933-

1958. However, the count declined from
that of 1958 and was a little less than



TABLE 1.—Four -day counting schedule at Rock Island Dam, 1959

[x - indicates time of counting]



TABLE 2. --Annual counts of salmon and steelhead at Rock Island Dam,
1933-1959

Year



TABLE 3.—Maximum daily counts, salmon

and steelhead Rock Island Dam, 1959



TABLE 6. —Number and percent of sockeye salmon (large) counted over each fish
ladder. Rock Island Dam, 1959



TABLE 8. —Daily temperature, stream flow and fish count data, Roclt Island Dam, May 1959

Date



TABLE 10.—Daily temperature, stream flow and fish count data. Rook Island Dam, July 1959

Date



TABLE 12. —Daily temperature, stream flow and fish count data. Rock Island Dam, September 1959

Date



WEATHER AND RIVER DISCHARGE
DATA

on tables 8-12. Daily river discharge
data are plotted on figure 3.

Headwater and tailwater elevations

are plotted on figures 1 and 2 respec-
tively. Water and air temperatures
were taken twice daily by pocket
thermometer. Daily records of weather
conditions and stream flows are shown

ACTIYITIES AND OBSERVATIONS

Never before in the history of fish

counting operations at Rock Island Dam
have the first arrivals of chinook sal-

mon been so late. First arrivals of this
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Figure 1. --Headwater elevations, Rock Island Dam,
May lO-September 30, 1959
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Figure 2.- -Tailwater elevations. Rock Island Darn,

May 10-September 30, 1959

year were recorded on May 18, approx-
imately 17 days later than the average
arrival date for the past 15 years.

General physical condition of salmon
and steelhead passing over the Rock
Island Dam fish facilities throughout

the 1959 season appeared to be con-

siderably below normal. Fish counters

observed many fish bearing /isible in-

juries about the head and sides. In-

juries appeared to be more preva-

lent among large chinook and blue-

back.

Upstream migration of blueback sal-

mon during 1959 showed a peculiar

deviation from the nornnal. Usually,

U
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Figure 3. --Daily river discharge. Rock Island Dam,
May 10-September 30, 1959

decline in the run after peaking is very
rapid until the count is just a few fish

per day. Decline from the peak in 1959

was comparatively rapid until the num-
ber of fish was approximately 100 to

300 per day. Counts continued at this

level for an unusually long period of

time and many very red (near ripe)

fish were observed.

The cooling-water screens at Rock
Island Dam were a hazard to down-
stream migrant salmon in previous

years. Several hundred dead migrants
were taken from these screens in a

24-hour period. Hoods have now been
installed which cover the cooling -water

intakes and prevent migrants from
entering. As a result of installation of

12



these hoods, migrant mortality has
been nearly eliminated.* Observations
made prior to installation of the pro-
tective hoods indicated some of the

migrants emerging from the draft tubes

into the tailwater were stunned and
became easy prey for predators and
gulls.

In 1959, trapping of fish from the

left bank fish ladder was conducted
for the following experiments:

1. Collection oi Chondro coccus col-

umnaris cultures by Washington
School of Fisheries --July 17,

from 10:20 a.m. to 1:45 p.m.;

July 24, from 7:10 a.m. to

9:45 a.m.; and August 7, from
8:00 a.m. to 10:45 a.m.

2. Middle fish ladder, from
8:00 a.m. to 4:00 p.m. No-
vember 23, 1959, for inspection

and cleaning.

3. Right bank fish ladder, from
8:00 a.m. to 4:00 p.m. Novem-
ber 25, 1959, for inspection and
cleaning.

4. Left ladder, from 8:00 a.nn. to

4:00 p.m. November 24, 1959,

for inspection and cleaning.

Some slight variation in the spillway
gate opening sequence was necessary
during the season due to damaged guide

rails in the gate slots. This variation

was not of sufficient consequence to

cause adverse effects on the fish runs.

2. Effect of light on maturation stud-

ies by Bureau of Sport Fisheries
and Wildlife, National Fish Hatch-
ery, Entiat, Wash. --July 23, fronn

6:30 a.m. to 2:20 p.m.

3. Fecundity studies by Bureau of

Commercial Fisheries Biological

Laboratory, Seattle, Wash.--
July 23, in conjunction with trap-

ping blueback for Entiat Hatch-
ery.

The four times that it was necessary
to dewater the fish ladder during 1959
are as follows:

Middle fish ladder, from
10:00 a.m. January 12, 1959, to

1:30 p.m. January 13, 1959, to

repair broken links on telescopic

gate chains.

* Biological Report, Rocky tteach Fisheries Research
Program, 1958, Washington Department of Fisheries

(Unpublished).

Rock Island Project. Alleviation of Mortality to Down-
stream Migrant Salmonids on Cooling Water Screens,

February 23, 1960, Chelan County Public UtiUty District.

(Unpublished).

During the year the Bureau of Com-
mercial Fisheries installed experi-
mental electronic fish counting tunnels

in left bank fishway at Rock Island

Dam. The studies were conducted in

such fashion as to not interfere with

regular counting operations.

SUMMARY

1. The total Rock Island Dam count

of salmon and steelhead in 1959

was 99,959 which was less than the

1958 count of 135,182.

2. Yearly total counts of fish passing
Rock Island Dam during the period
1933-1959, inclusive, are given in

table 1.

3. The Chinook salmon count of

23,352 in 1959 was less than in

1958 and less than half the peak
year of 1957. In 1959, 5,960 jacks

were recorded, representing 25.5

percent of that year's count.

4. The sockeye count of 72,35 1 in 1959

was less than in 1958 but exceeded
the 26-year mean of 52,073. A

13



greater percentage of sockeye uti-

lized the left bank ladder than used
either the middle or right bank
ladders. In 1959 small sockeye
under 16 inches in length com-
prised 11.6 percent of the count.

5. Very few coho salmon have ap-
peared at Rock Island Dam in the

per-od 1933-1959. The greatest

count, 229, occurred in 1947. The
1959 count was 118.

6. The steelhead count of 4,138 in

1959 exceeded the 26-year mean
of 2,900.

7. Although no quantitative data are

available it was the general im-
pression of the fishway superin-

tendent that more injured fish

were observed in 1959 than in any
previous year of counting. This was

especially true of chinook and blue

-

back.

8. Mortalities of do>vnstream mi-
grants have occurred in the cooling

water facilities at Rock Island

Dam. In 1958, modifications were
made of these facilities, and ob-
servations in 1959 indicated that

mortalities had decreased.

9. Fish counting was begun on May 4

and terminated Septennber 30.

Sample counting was conducted
from May 4 through July 15.

10. In 1959 the nnaximum number of

salmonids counted in one day

(4,412) was on July 28.

11. Trapping facilities in the left bank
fishway were used on several oc-

casions to collect adult fish for

experimental purposes.
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