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2.0 ABSTRACT

Smolt outmigration was nonitored at Wapatox on the
Naches River and Prosser on the |ower Yakina. The spring
outmgration at Wapatox was estimated to be snolts. The
1988 spring outmgration of wild spring chinook fromthe
Yakima Basin was estimated to be 251,975 snolts at

Pr osser.

The survival fromegg to snolt was cal cul ated using
the 1986 redd counts and the 1988 snolt outmgration at
Prosser. The estimated survival was 1.808, which gives
a mean egg to snolt survival over six years of 4.4%

In 1988 a total of 3,590 adult and 324 jack spring
chinook salnon returning to the Yaki ma River were counted
at Prosser fish |adder. This gives a total O 3,914
salmon returning to Prosser Dam The nmedi an dates of
passage were My 12 and May 16 for adults and jacks
respectively. An additional 333 fish were estimated to
have been caught in the Yakima River subsistence dipnet
fishery below Horn Rapids and Prosser Dans. Ther ef or e,
total return to the Yakima system was 4,247 spring

chi nook sal non.

Spring chinook were counted at Roza Dam from April 1
to Septenmber 30, 1988. Passage at Roza Dam was 1, 633
adult and 103 jack spring chinook for a total of 1,736

wild fish. The nedian dates of passage at Roza Dam were

Viii



May 29 and May 26 for spring chinook adults and jacks

respectively.

The snolt to adult (S,) survival was cal cul ated based
on the 1983 snolt outmgration estinmated at Prosser and
the 1984 return of jacks (3 year old fish) the 1985
return of four year old adults, and the 1986 return of
five year old fish to the Yakima River. It was estimated
that 6,012 wild three, four, and five year old fish
returned from an estimated snolt outm gration of 135,548
fish in 1983. This gives an estimated survival from
smolt to adult of 4.4%

The smolt to adult survival for the 1984 snolt
outmgration was 5.3% with 423 jacks returning in 1984,
5,163 four year old adults returning in 1986, and 983
five year old fish returning in 1987 from an estimated
123,732 snolts in 1984.

Spring chinook adults from fourteen different hatchery
rel ease groups were recovered in 1988. A total of 176
coded wire tags were recovered and these were expanded
to an estimated 187 returning hatchery fish in 1988.

Two of these fish were jacks



3.0 | NTRODUCTI ON

The popul ati on of Yakima River spring chi nook sal non

(Oncorhvnchus tshawtscha) has been drastically reduced

from historic levels reported to be as high as 250, 000
(Snoker, 1956). This reduction is the result of a series
of probl ens includi ngnmai nstem Col unbi a dans; dans within
the Yakima itself; severely reduced flows due to
irrigation diversions; outnmigrant loss in irrigation
canals; increased thermal and sedinent |oading;, and
overfishing. Despite these problens, the escapenent of
spring chinook to the Yakima River has continued at
| evel s ranging from 166 to 9,442 since 1957.

In Cct ober, 1982, t he Bonnevi l |l e Power
Adm nistration contracted the Yakima Indian Nation to
devel op nethod8 to increase production of spring chinook
in the Yakim System The Yakima Nation's Current
enhancenent policy attenpts to mnmaintain the genetic
integrity of the spring chinook stock native to the
Yaki ma Basin, Relatively small nunbers of hatchery fish
have been released into the basin in past years. Dat a
from the Wnatchee System indicate a return rate from
hatchery smolts of |ess than .25% (Mullan, 1982). Return
rates from the current Yakim study smolt releases are
.07%. These low return rates indicate that few fish

woul d have returned from these early hatchery rel eases.



Thus the genetic input from hatchery fish into Yakim
Basin stocks is probably negligible.

The goal of this study is to develop data that wll
be used to present managenent alternatives for Yakim

River spring chinook. The study has five nmmjor

obj ecti ves. The first objective is to determne the
di stribution, abundance and survival of wld Yakim R ver
spring chinook. Naturally produced popul ations are being
studied to determne if these runs can be sustained in
the face of present harvest and environnental conditions.
Survival through each life stage is being evaluated in
an attenpt to determne limtations to natural production
in the basin. Survival to energence studies are being
conducted to determne survival through the incubation
stage. Analysis of the relationship between survival to
emergence and gravel substrate quality is Dbeing
undert aken. Seining at sel ect ed sites and
el ectroshocki ng surveys have been conducted to evaluate
distribution and abundance of juvenile fish. Smolt
outmgrations are nonitored at the Wapatox juvenile trap
on the Naches River and at the Prosser juvenile trap on
t he mainstem Yakina River. Adult returns are determ ned
by nmonitoring the Yakinma Tribal dipnet fishery, counting
adults at Prosser and Roza fish l|adders, and through
spawni ng ground surveys. Physi cal paraneters such as

water tenperatures and stream flow are nonitored



t hr oughout the basin.

The second nmjor objective of this study is to
determ ne the relative effectiveness of different nethods
of hatchery suppl enentati on. This objective is divided

into three sub-objectives:

a) Determination of optimal release time Smolt
rel eases are the norm but fingerlings were released in
June, Sept enber, and November of 1984 and 1985.
Downstream survival of these snolts was evaluated and
adult returns are being nonitored.

b) Determination of optimal nanner of release In

the past, fish have either been transported from a
hatchery and released into the Yakima River, or raised
in rearing ponds. These nethods, as well as the use of
acclimtion ponds, wll be eval uated.

c) Deternmination of optimal release stocks Smolts
were released in 1986 and 1987 as hatchery X hatchery,
hatchery X wild, and wild X wild crosses to determ ne the
effect of genetic makeup on the success of various
rel eases. Success will be neasured as the nunber of
adults returning, as well as whether spawning timng is
simlar to the wild stock.

Adverse interactions between hatchery rel eases and
wild stocks were mninzed by scatter-planting hatchery

fish so densities in the river remained |ow enough to

mnimze conpetition for food and space.



The last three mmjor objectives of the study are:
3) to |locate and define areas in the watershed which

may be used for the rearing of spring chinook;

4) to define strategies for enhancing natural
production of spring chinook in the Yakinm River;
and

5) to determine the physical and biological

[imtations on production within the system

These objectives will be net at the end of the study
when the database is conplete.

This project is a multi-year undertaking that wll
eval uate differentmanagenentand enhancenent strategies.
At the conclusion of this study, a series of alternatives
will be devel oped that can be used to determ ne how best
to enhance the runs of spring chinook in the Yakim
Basin. Annual reports were presented for 1983 (Wasserman
and Hubble, 1983), 1984 (Wassernan, Hubble, and Watson,
1985), 1985 (Fast, Hubble, and Watson, 1986), 1986 (Fast,
Hubbl e, and Watson, 1986) and 1987 (Fast, Hubble, and
Wat son, 1987). A detailed description of nethods and
materials used in this study can be found in these
earlier reports. This current report is concerned wth
new findings in 1988 and sone re-evaluation of previous

data in light of current information.



4.0 DESCRI PTION OF STUDY AREA

The Yakinma River is located in central Washington
and flows 217 mles from its headwaters in the Cascade
Mountains (elevation 2,448 ft) to the Colunbia River near
Richland at river mile (RM 335 (Figure 1). The Yakim
Ri ver Basin drains 6,155 square mles of the east slopes
O the Cascade Mountains in Kittitas and Yaki ma Counti es.
The Yakima River flows east and south through the
Kittitas Valley from its ruggedly glaciated headwaters.
South of the valley the river cuts through Manastash and
Untanum ridges in a deep canyon. The river enters the
m ddl e valley above Yakinma through a gap cut in Selah
Ridge and leaves through Union Gap in Ahtanum R dge.
Rattl esnake Hills, crossing eastern Yakim and northern
Benton Counties, and the Horse Heaven Hills to the south
are promnent features bordering the'lower river in its
80 mile reach from Union Gap to the Colunbia River. The
Yakima River enters the Colunbia R ver near Richland at
an el evation of 300 feet.

The major tributaries, with the exception of Satus
and Toppeni sh Creeks, enter the river above the city of
Yaki ma. The Naches River is the largest tributary,
entering the Yakima at RM 101 and extending 51 miles to
the junction of the Bunping and Little Naches R vers.
The Naches River drains an area of 1,106 square miles.
QG her inmportant tributaries of the Naches include the

5
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Anerican and Tieton R vers and Rattl esnake Creek.

Inmportant tributaries in the upper Yakima are the
Teanaway and Cle Elum Rivers. Nunerous creeks, including
Manast ash, Taneum and Swauk, flow into the Yakima in the
Kittitas Valley. The climate of the Yakina Basin varies
from wet-alpine in the Cascade Muntains to sem-arid
conditions at the |lower elevations. The crest of the
nmountains receive 80 to 140 inches of precipitation per
year while approxinmately one third of the basin receives
ten inches or less. Sunmer tenperatures average 55 F in
the mountains and 82 F in the valleys. During the winter
nont hly maxi mum tenperatures range from25 F to 40 F and
| ow tenperatures range from-20 F to -25 F.

The Yakima River Basin produces 3.5 mllion acre
feet average annual runoff, unregulated. The U.S. Bureau
of Recl amati on' s Yaki ma Irrigation Pr oj ect has
transforned the sem-arid region into a productive
agricultural region. Approximately 500,000 acres are

presently under irrigation, consunming 2.25 nillion acre

feet each year. There are numerous dans and irrigation
di versions on the river. These include Horn Rapids,
Prosser, Sunnyside, Wapato, Roza, and Easton. A

screening structure is associated with each of these dans
except at Easton (which is currently being constructed).
For an extensive description of the Yakim Basin, see

Bryant and Parkhurst (1950).



In the Yakinma system reservoir storage acts to
regul ate flows. Man- made Kachess, Keechelus, and Cle
El um Lakes in the upper Yakima and Bunping and Rimrock
Lakes on the Naches system are the mmjor storage sites.
These storage areas suppl enent flows during the
irrigation season (March-Cctober) and store water in
the winter. Irrigation and power diversions generally
reduce flows in the |ower sections of the Yakim River.
Sunnyside and Wpato danms near rivermle 108 divert
approximately one-half the total river flow at each site
into irrigation diversions 1in the sumer and fall.
Prosser diversion renoves approximately 1,400 cfs for
irrigation and power production throughout nost of the
year. Due to the large irrigation diversions at Prosser
and Parker, flows drop dramatically in the |ower river
from June to Cctober. Approximately 50% of the flows
wi thdrawn at diversion sites re-enter the river
downstream after being used for irrigation or hydropower.

Prior to 1980, flows remained high on the spawning
grounds in Septenber and Cctober for irrigation purposes.
Many fish that spawned at this tine deposited their eggs
in shallow water near the bank. Wen flows were
decreased at the end of the irrigation season, these
redds were often dewatered. Followi ng court action in
1981 the irrigation flows were decreased in the Yakina

branch during the first week of Septenber so that this



probl em woul d not conti nue. To offset the reduction of
flowss from the wupper Yakima in Septenber, flow is
increased in the Naches Rver minly from Rimrock
Reservoir rel eases. This increased flow enters the
Naches River below the areas where nost spring chinook

spawni ng occurs so it is not believed to inpact spawning

Success.



5.0 METHCDS AND NMNATERI ALS

5.1 NATURAL PRCDUCTI ON
5.1.1 SURVIVAL TO EMERGENCE STUDI ES
5.1.1.1 Fry Trapping

In the fall of 1987 a total of five spring chinook

redds were selected to be capped for survival from egg
to fry studies. The femal es associated with each redd
were collected and the length fecundity nodel devel oped
in 1986 was used to estimate the nunber of eggs deposited
in each redd. The redds were capped in February of 1988
and early energing fry were collected and counted.
However, due to extrenely high runoff during the spring
snowmelt the traps were not checked for several weeks
Wen the flood waters receded the energence nets were
not fish tight and the live boxes of several traps had
been lost due to high flows. Due to the inconplete
record of fry energence in 1988 no analysis or reporting
of survival to enmergence data will be included-in this

annual report.

10



5.1.2 PROSSER SMOLT TRAP

Prosser snolt trap was operated continuously from
Novenber 14, 1987 to June 30, 1988. Prosser trap
operates from a bypass pipe that shunts fish fromrotary
drum screens in Chandler Canal back to the mainstem
Yaki ma R ver. In 1984, 1985, 1986 and 1987 trapping
efficiency (the percentage of outm grants passing Prosser
Dam diverted into the trap) was calculated via a series
of releases of marked fish. The statistical nethodol ogy
for efficiency calculations was evaluated by Douglas
Chapnman of the University of Washington Center for
Quantitative Science. A detailed description of the
eval uati on process can be found in Appendix B of the 1986
BPA annual report. The basic procedure was as foll ows.
Once each week, fish captured in the trap during the
night were col d-branded. Two groups were Dbranded
differently, with one group released two nmiles upstream
of the canal intake, and the other in the canal
Efficiency (E;) was based on the recapture rate of

branded fish as foll ows:

Ei = C.:
Ri ( Coi /Rg )
where E; = fraction of fish diverted into the canal

in the ith experinent;

R, = nunber released directly into the canal

C1

11



in the ith experinent;

R, = nunber released directly into the river
in the ith experinent;

Cq = nunber recaptured from the canal release
in the ith experinment; and

C;, = nunber recaptured from the river release

in the ith experinent.

During the 1984, 1985, 1986 and 1987 spring chi nook
smolt migrations a total of 68 separate efficiency tests
wer e perforned. A relationship was devel oped between
t he conbi ned 1984-87 efficiency data and river discharge.
This relationship was then used to estimate the total
nunber of juvenile fish passing Prosser dam in each of
the years the trap was operating. The confidence
intervals for the calculated total smolt passage for each
year was estimated froma linearized formof the logistic
equation Y = 1/1+E (-A+BX). Lengths, weights and scales
were taken fromrandom sanples of all species and rel ease
groups on a daily basis. In addition unbranded ad-

clipped hatchery spring chi nookwere sacrificed for coded

wire tag analysis on a daily basis.

12



5.1.3 WAPATOX SMOLT TRAP

The purpose of Wapatox snolt trap is to nonitor the
spring chinook snolt outmgration in the spring and the
pre-snolt outmgration the rest of the year from the
Naches subbasi n. Wapatox snolt trap is located on the
Naches River at RM 17, just downstream from the
confluence of the Tieton and Naches Rivers (see Figure
1). The trap is constructed on the Wpatox by pass
canal . Fish entering the canal are shunted into a by
pass pipe (culvert) by a series of rotating drum screens
across the diversion canal.

The 1987 Fall trapping of spring chinook pre-smolts
ceased Cctober 29, 1987 when Wapatox Diversion Cana
ceased operation in order to neet dinstream f| ow
regul ati ons. Wapatox snolt trap was operated March 4,
1988 when the rotary drum screens were put into place.
The trap was normally checked at least 5 tines per week
and nore often during peak mgration periods. Only
salmonid species were enunerated. Fish were anesthetized
with M5-222 and fork lengths and weights were recorded.

Spring and fall outmgration estinmates were
cal culated assuming that trap efficinecy was directly
correlated to percent discharge into the canal (p.d.c.).
The efficiency nodel devel oped in 1987 was not used since
daily river discharge was generally outside the tested

range.

13



Wen the trap was inoperable, an estinmate of the
daily catch was nade by interpolation of daily catches

preceding and follow ng these periods.

14



5.1.4 ADULT RETURNS

Adult spring chinook sal non harvested bel ow Prosser
in the 1988 Yakima Tribal cerenonial dipnet fishery were
nmoni tored under the BIA 638 contract.

The Prosser and Roza Dam adult fish counting
stations were nonitored in 1988. Counting at Prosser
began April 1 and continued through Septenber. Roza Dam
was nmonitored from April 1 through Septenber 30. Water
clarity at Roza Dam was such that fish swi nmm ng over the
counting board could be visually examned for the
presence or absence of an adipose fin. Al adipose-
clipped fish were collected in a second trap and
sacrificed to recover the coded wire tags.

Spawni ng ground surveys were inititated on the
Arerican River in md-July under a contract fromthe U. S
Canada Treaty. The Yakima Indian Nation was the |ead
agency under a contract from the Colunbia R ver Inter-
Tribal Fish Comm ssion. Spawning ground surveys were
conducted throughout each reach of spawning area once
every other week. All carcasses were examned for
adi pose fins, and fork length and md-eye to hypural
plate length were recorded. Scal e sanples were taken
and gonads were examned to determne sex and egg
retention in females. Follow ng examnation the tail O

each fish was renoved so it would not be exam ned nore

t han once.

15



5.1.5 ESTI MATES OF SURVI VAL THROUGH VARI OQUS LI FE STAGES
5.1.5.1 Egg to fry:

As previously discussed, survi val from egg
deposition to energence was not conpleted in 1988. Total
egg deposition was cal cul ated as nean fecundity of Yakinma
River females (based on the length fecundity nodel)
multiplied by the nunber of redds |ocated on the spawni ng
grounds.

The total nunber of fry produced (F) was cal cul ated as:

F = nean fecundity of Yakinma River spawners X

nunber of redds x survival from egg deposition

t o energence.

5.1.5.2 Egg to Snolt:

Survival from egg to smolt (S.,) was cal cul ated as

total egg deposition for year class.

5.1.5.3 Fry to Snolt:

Survival from fry to snolt (S,) was estimated as

S, = ' ass

fry for year class

16



Esti mates of egg deposition and fry production were
made for 1981 to 1988 based on redd counts from spawni ng
ground surveys, Survival fromegg to snolt and fromfry
to snolt were based on 1981, 82, 83, 84, 85, and 86 redd
counts and 1983, 84, 85, 86, 87, and 88 snolt

outmgration estimates at Prosser

5.1.5.4 Snolt to Adult:

The conplete snolt to adult survival (S,) of wld
spring chinook salmon in the Yakima system was cal cul at ed
from the 1983, 1984, 1985 and 1986 snolt outmgration
estimated at Prosser and the return of jacks (3 years old
fish), four year old adults, and five year old adults
corresponding to each years snolt run. The jack and four
year old adults (two ocean fish) returning in 1987 and

1988 respectively, fromthe 1986 snolt outm gration were

al so analysed for this report.

17



5.2 HATCHERY OPERATI ONS

5.2.1 BROOD STOCK EVALUATI ONS

Hat chery spring chinook introduced into the Yakina
River from 1958 to 1987 have cone from numerous sources
and stocks (Table 1), although, as previously nentioned,
their contribution to the genone of naturally spawning
Yakima River fish has probably been mniml. An
experinental brood stock program was undertaken in 1984
and continued in 1985 to evaluate the benefits of using
spring chinook from the Yakina R ver as a source of
ganetes. The purpose was to culture indigenous fish and
to determ ne the optimal stock for enhancenent prograns.

The best stock for enhancenent prograns wll be
determ ned by a conparison of returns of adult fish from
four release groups: (1) a pond-acclimted group of
hat chery-reared "hybrids"(Yakima River males crossedw th
Leavenworth Hatchery fenmales), (2) an acclinmated group
of hatchery-reared "natives" (Yakinma males crossed wth
Yaki ma femnal es), (3) an acclimated group of pure
hatchery snolts (Leavenworth males crossed wth
Leavenworth fenmales), and (4) a group of pure hatchery
snolts released directly into the river. Goups |-3 were
allowed volitional release from an acclimation pond in
t he upper Yakima R ver. These groups wll be used to

determine if cultured fish that are the progeny of Yakina
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Ri ver spring chinook have a greater success in returning
to the Yakima River than do non-indigenous stocks. The
fourth group will be used as a control on the value of
acclimting spring chinook in ponds for various periods
before allowing volitional release. Returns from group

four will be conpared directly to group three.
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Table 1. Historical plants of spring chinook in the Yakima River Basin.

Brood Release Sire Number Brood Release

year date Hatchery fish/Lb released stock locat ion
1958 8/59 Klickitat 143 20,000 Klickitat Yakima River
1960 5761 Leavenworth 330 18,000 Icicle Yakina River
1961 2/62 Leavenuorth 1000 5,000 Icicle Yakiaa River
1962 12762 Leavenworth 1000 5,000 Icicle Yakira River
1962 63 12,500 Ni Lle Springs
1963 64 10,000 Nile Spring8
"1971 6/73 Klickitat 58 162,400 Klickitat Naches River
1971 6/73 Klickitat 58 162,400 Klickitat American River
1974 75 8,580 Nile Springs
1974 47176 Ringold 3 7,230 Ringold Nile Springs
1974 9/76 Klickitat 29 42,775 Klickitat Nile Springs
1975 377 Klickitat 19 13,300 Klickitat Nile to Richland
1976 3/78 Klickitat 7 2,462 Cowlitz Nile Springs
1977 4L/79 Carson 20 50,000 Carson Yakiaa River
1977 4/79 Klickitat 12 25,000 Cowlitz Nile Springs
1978 4/80 Klickitat 10 24,000 Klickitat Nile Springs
1978 4/80 Leavenworth 18 30,260 Carson Yakima River
1979 4/81 Klickitat 14 33,616 Klickitat Nile Springs
1979 4/81 Leavenworth 20 400,221 Leavenworth Yakiaa River
1980 4/82 Leavenworth 14 100,050 Leavenworth Nile Springs
1980 4/82 Leavenworth 15 401,714 Leavenworth Yakima River
1981 4-5/83 Leavenworth 18 103,110 Leavenworth Nile Springs
1981 4/83 Leavenuorth 19 97,012 Leavenworth Yakina River
1982 4/84 Entiat 19 29,636 Carson Nile Springs
1982 4/84 Entiat 25 42,552 Carson Yakima River
1983 6/84 Leavenworth 66 102,837 Carson Yakima River
1983 9/84 Leavenworth 25 102,833 Carson Yakima River
1983 11/84 Leavenworth 22 108,305 Carson Yakina River
1983 4/85 Leavenworth 18 50,000 Carson Yakima River
1984 6/8S Leavenworth 66 100,000 Leavenworth Yakima River
1984 9/85 Leavenvorth 25 100,000 Leavenuorth Yakina River
1984 11/85 Leavenworth 22 100,000 Leavenworth Yakira River
1984 3/86 Leavenworth 21 51,846 Carson Yakina River
1984 4/86 Leavenworth 20 50,657 Carson Yakima River
1984 3/86 Leavenworth 17 46,476 Carson/Yakima Yakina River
1984 3/86 Leavenworth 17 33,052 Yakima Yakina River
1985 3/87 Leavenworth 21 42,436 Carson Yakima River
1985 3/87 Leavenworth 17 44,899 Carson/Yakima Yakima River
1985 3/87 Leavenworth 17 47,576 Yakina Yakima River
1985 4/87 Leavenworth 20 42,796 Carson Yakima River
Note: Native spring chlnook broodstock in Klickitat River at times was

supplemented with Carson, Cowlitz, Eagle Creek, and Williamette Fish.
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5.2.2 ADULT HATCHERY RETURNS

Fourteen groups of adult hatchery fish returned to
the Yakinma River in 1988. Coded-wire tags were recovered
from three sources; the Yakinma dip net fishery, the
spawner surveys and carcass recovery surveys in the
Naches River, and fromthe adult trap at Roza Dam Al
tags recovered were expanded by the sanple rate (fish
sanpl ed/total nunber of fish caught for a fishery or
carcasses sanpled/total nunber of spawners estimated in
each river for spawner surveys) and by the mark rate or
coded-wire tag retention rate.

Survival rate for hatchery snolt to adult was
calculated by dividing the total expanded return of
adults from each release by the estimted passage of
smolts by Prosser fromthat rel ease. The expanded return
nunbers were also divided by the total nunber of smolts

rel eased in each group to obtain a hatchery planting to

adult survival rate.
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6.0 RESULTS AND DI SCUSSI ON
6.1 NATURAL PRCDUCTI ON
6.1.1 SURVIVAL TO EMERGENCE STUDI ES
Results of survival to energence studies will not
be presented due to extrenely high spring runoff
preventing data collection during nmuch of the energence

peri od.

6.1.2 PROSSER SMOLT TRAP

Smolt outmgration was estimated from a logistic
rel ati onship between percent river diversion and percent
ent r ai nnent (Fast et. al., 1985) . A logistic
relationship was fit to data from test releases nade in
1984, 1985, 1986 and 1987. This relationship was used
to estimate 1987 outmgrati on (Appendix B of the 1986 BPA

annual report). Test releases wll be nmade throughout
the duration of the project. The diversion-entrai nment
relationship will be refined and the outmgration of

previous years re-estimated on a yearly basis.

6.1.2.1 Wnter Mvenent

The Prosser smolt trap was operated continuously
from Novenber 14, 1987 through March 31, 1988 to nonitor
the winter outmgration of juvenile spring chinook and
ot her sal noni ds. A total of 62,846 salnonids were

counted including 59,898 wild spring chinook, 2,945 wld
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steel head trout, 1 hatchery steelhead trout and 2 coho
j uvenil es. A daily breakdown is presented in Appendi X
B.1.-B.5.

The estimated winter outm gration of spring chinook
smolts past Prosser is 72,270. Sixty-five point seven
percent of the spring chinook wnter outnigration
occurred during the third week of Decenber (Table 2).
Only 15.2% outmgrated during January, February, and
Mar ch conbi ned. The 1986-87 winter outmnmigration peaked
the first week of Decenber with a strong outmgration
followi ng the second week (Fast et al. 87). Signifcant
nunbers appear to nove in Decenber in both 1987 and 1988.
In 1987 and 1988 spring chinook w nter outmgrations
(previous to March 31) nade up 26.2% and 22.1%
respectively of the conmbined spring and Wwnter
outmgration. This year the left pelvic fin was renoved
on 17.3% of the spring chinook passing the smolt trap.
This clip wll identify returning adults as wnter
outmgrants and will provide data for prelimnary
estimates on the contribution of winter outmigrants to
producti on.

Mean fork length of spring chinook for November
through March was 120 mm 118 nm 115 nm 115 mm and 142
mm respectively (Table 3). Mean condition factors for

t he same time period ranged from 10.4 to 10.8 (Table 3).
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Tehle 2. Bstimated weekly atmigration of Jjuvenile spring chinodk and
wild steelher at Prosser txap fran Novenber 14, 1967 throxch

March 31, 1968,
Period of Total spring Total wild
11/14/87-11/21/87 3,36 80
1/2/87-11/30/87 2,00 1
12/01/87-12/07/87 451 8
12/08/87-12/14/87 33 192
12/15/87-12/21/87 41,371 1,25
12/22/81-12/31/87 7,806 193
01/01/88-01/07/88 1,02 0
01/06/83-01/14/88 3 3
01/15/83-01/21/88 3,668 768
01/22/88-01/31/88 1,99 45
2/01/88-Q2/07/88 40 2
02,/08/88-02,/14,/88 614 147
/15/88-02/21 /88 135 2
/22/88-2/29/88 75 20
03/01/88-03/07/88 619 28
03/08/83-(3/14/83 64 20
03/15/88-03/21/88 159 3B
03/22/88-03/31/88 & 317
72,210 3,540
Totals 7,820 40,36

"Mzp wes incpershile; estimated prssace besad an interpolation.
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Table 3. "mthg mean lergths, weights and corditionfactors for wild spring ad fall chinok caputured Janary thragh Jure, 1563, 1984, 19685, 1985, 1967 ad
1568 at Prossar smlf trap,

Bl = i o v g G o EED D, 0N g G 0 mNR B w0t g
Year (am) (gn) (mm> (gn) (mn) (gn (o) (gm) () (om (mm) (gm
Spring chinook
198 115 16.3 10.4 115 17.0 10.8 142 36.4 10.7 1% 20.5 10.1 127 21.1 10.0 123 21.1 10.7
1987 114 16.0 10.4 120 18.5 10.4 d d rd 10 26.8 10.9 13 2.6 10.8 123 21.5 11.5
1586 111 nd t-d 115 15.8 10.7 135 33.0 12.3 19 2.8 10.6 126 22.2 10.6 127 23.0 10.8
1985 122 (a) nd d 12 ® nd nd 156 44.1 11.0 139 3.1 10.7 126 22.0 10.2 134 33.3 10.7
1584 rd nd nd nd d rd 13% 26.3 10.8 13 S5.8 10.8 135 25.9 10.3 140 2.4 10.7
1963 nd rd nd nd nd nd () () © 19 24.5 1.1 126 24.2 11.0 127 rd nd
Fall chinock
1563 (e (® (e (e (o) (e) () ® (e %6 d rd & 7.3 10.9 9% 9.2 10.9
1587 (e) (&) (e) (e (e) () (e) (e) (e) ® 7.8 11.1 79 5.6 11.3 & a.4
1966 (e) (&) (&) (e) (e) (e) (@ () (e 8 6.5 11.2 ® 11.4 11.5 90 9.0 12.6
1965 (e (e (e) (e (e (e) (e) (® (e) i9 5.6 10.3 0 8.6 10.8 8 9.0 11.4
1984 (e) (e) (@) (e) (e) (® (o) (® (® ) ) ) % 10.7 12.2 9 12.6 11.7
83 (@ (® (e (e (@) (e (e) (® (e 8 9.2 12.3 - 24 9.0 12.3 S0 10.5 13.5
nd= No data avai

lable,
a) Estimsted as (w/Lx(tl) x 1,00 00; where w= weight ad = fork lemgth in millimeters.
b) Anorymeis, 1565, aﬂtmarychumm‘:é.

gc§ Crardler Caral srolt ot i &,
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6.1.2.2 Spring Mpvenent

Atotal of 270,628 sal nonids were counted at Prosser
smolt trap April, 1 through June 30, 1988. The total
catch included 79,023 wild spring chinook, 45,362 wld
fall chinook, 21,029 hatchery fall chinook, 16,593 wld
st eel head, 5,386 hatchery steel head, and 103,235 hatchery
coho,

Total estimated outmigration of salnmonids is
presented in Table 4. Estimated outmgration of wld
spring chinook, fall chinook and steel head smolts was
255,407, 74,853 and 70,003 respectively. Esti mat ed
outm gration of hatchery fall chinook, steel head and coho
was 66, 925, 15,950 and 612, 244 respectively.

Estimated outm gration of wild spring chinook snolts
in the nmonths March through June was 159, 588, 91,949,
3,900 respectively. No fish were counted in July. The
week of highest snolt outmgration occurred April 15-21,
when 69,017 snolts outmgrated (Figure 2). However, the
single highest day of outmigration was My 14, when
43,318 spring chinook snolts passed Prosser. The date
of medi an passage was April 23, 1988, the sane day as in
1987.

The estimated outmgration for all species is
approximately 3% higher than the true outmgration,
because, the seperator was not fish tight for nobst of

the season,

26



Thhle 4. Qutmigration fior 1968, Prosser amlt trp.

Dtes wild Wld  Hich wild Hach,  Hach
sring fall fall steel  steel «ip

4/1-4/7 6, 244 0 0 718 0 0
4/8-4/14 38,966 10 0 1,541 2 27
415-4/21 6,017 1,864 0 13,663 355 12,293
4240 45,331 6,82 0 9,606 4,500 20,471
Shiotal 19,58 8, 726 0 25,6528 8,000 32,791
5/1-5/1 13,196 4,316 0 3,54 1,44 14,50
5/M8-5/14  &,591 34, 820 0 47,958 10,668 389,433
5/155/21 14,415 7,691 0 7,606 3,604 75,449
5/2-5/31 4,845 9,937 12 2,m1 543 13,460
Shotal 118,047 56, 764 12 6,119 16,39 492,99

6/1-6/7 2,090 8,064 2,628 1,335 670 1,891

6/8-6/14 1385 20,56 19,97 615 166 658
6/15-6/21 361 6,381 25, 356 21 129 200
6/2-6/0 44 1,188 18,79 149 120 19

Sihictal 3,900 36,1% 66, 833 2,310 1,085 2,688

m mllfm 101,&4 %,% 80, 957 5’401 m,m

*estimeted paesace wes based on interpolation.
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Figure 2. Cunul ative percent passage of wild spring chinook snolts at Prosser
March 1 through June 30, 1988.



The outmgration of wld spring chinook was nuch
| ower than anticipated. This may in part be due to
accidental dewatering of the reach between Easton Dam
and the de Elum R ver confluence between June 9 and
June 12 that reached a low of 17 cfs on June 11. Norma
flows in early June are in excess of 100 cfs to privde
rearing habitat. The exact nunber of nortalities caused
by stranding and additional predation can not be
esti mat ed. This reach nakes up the mjority of the
spawni ng habitat for the Yakima R ver system and thus
the nortalities are assuned to be significant (Personna
Conmuni cations, Tuck 87).

Mean nmonthly fork length for spring chinook in
April, May and June were 126 nm 127 nm and 123 mm
respectively (Table 3).

Mean nonthly condition factors for April, My and

June were 10.1, 10.0 and 10.7, respectively (Table 3).

6.1.3.3 Distinguishing Spring from Fall Chinook

Length frequencies and scale analyses were used to
differentiate spring and fall chinook outmgrants.
Monthly length frequencies of chinook sanpled in 1988
are depicted in Figure 3. Lengths are binodally
distributed in April and My, wth fall chinook
conprising the first node and spring chinook the second

mode. Fall chinook conprised nost the smolt outmgration
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in June.
Explicitly, the nunber of wld fall chi nook
m grating past Prosser Damin a given week was estimated
as follows: i =b
Nj = [(Li,j ) (Fi,j )] = Nf,j equation 1.
i =a
where a and b are length increnent bounds, with "a"
representing "less that 40 mm,", "b" representing
"greater than 199 mm', and with intervening steps
of mm--(40-44,45-49,...,195-199);
Li,] = the percent of sanpled wild chinook in
week |
falling in length interval i ;
Fi,] = the percent of fish in length interval i

in week | determined from scale analysis

to be fall chinook, i.e., O age;

Nj = the estimated outmgration of all wld
chinook in week j ; and

Nf,j = the estimated nunber of wld fall chinook
in week j.

6.1.3.4 Salmonid Smolt Survival Rates to Prosser

The survival of smolts from rel ease points ranging
from 57 to 145 miles above Prosser has been poor since
nonitoring of outmgrations began in 1983 (see Appendi x

Tables C.1-C.3). Over the past five years, the nmean
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survival of pond-acclimated spring chinook, and non-
acclimated spring chinook, steelhead, fall chinook and
coho has been 31 percent, 27 percent, 25 percent, 27
percent and 48 percent, respectively. The preceding
figures describe survival rates for hatchery-reared fish
only. Survival rates for wld spring chinook were
estimated from 23 replicated releases nmade in April,
1988. These rel eases indicated that the survival of wld
spring chinook snolts was equivalent for fish released
above Roza Dam above Sunnyside Dam and bel ow Sunnysi de
Dam and averaged 57 percent, and that the survival of
snolts released below Wapatox was |ower, averaging 40
percent. From 1984 through 1988, an increasing nunber
of screens and snolt by-passes at |arge diversion dans
were rebuilt, and by 1987, all of the major diversions
dans, except Wapatox, were rebuilt. Never-the-less snolt
survival rates, as summarized in Appendi x Tables C. | and
C. 2, remained |ow This fact has serious inplications
for the Yakima/Klickitat Production Project, especially
in light of the fact an additional 20 percent of the

outm gtation nmay be |ost between Prosser Dam and McNary

Dam (see Appendix Table C. 3).

It has been speculated that poor snolt survival, even
after correction of the problens at diversion dans, is

attributable to predation in reaches of the the open
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river, particularly those reaches bel ow najor diversion
which are rather severely dewatered during dry springs.
The predator under greatest suspicion is the northern

squawfi sh, although gulls are known to feed heavily on

smolts in a few |ocations. The specific mechani sm
proposed is as follows. During dry springs, when the
reservoirs are spilling little or no water, river flows,

water velocities and nean depths drop dramatically,
especially below major diversions. Accordingly, the in-
basin residence time and predatory vulnerability of
outmgrants is greatly increased. As the river shrinks
and fewer near-shore refuges are accessible, smolts and
predators are concentrated in snmaller areas, and the
consunption rates of predators (the functional response)
increases. Snolts in the end of the outmigration, in md
to late May, are especially unlucky, as increasing water
tenperatures further accelerate predator consunption

rates.

Avai l abl e data fromthe literature indicates snmolt | osses
of the magnitude observed in the Yakima could be nainly
or entirely attributable to squawfi sh predation. In the
last two weeks of April, 1987, when 57 percent of the
1987 spring chinook outmgration occurred, the passage
at Prosser was estimated at 141,800 spring chinook

smolts. Assuming that 1/14th of this nunber entered the
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reach from Sunnyside Damto Prosser Dam each day of these
two weeks, the nean snolt density in the Sunnyside to
Prosser reach was 1130 smolts/sq. km during this period.
Vigg (1988) developed a functional response relationship
for squawfish in the John Day Reservoir predicting snolt
consunpti on (smolts/predator/day) as a function of snolt
density. This relationship suggests squawfish in the
Sunnyside to Prosser reach in the last two weeks of
April, 1987, would have been consunming about 0.3 snolts
per day. (Note that this figure is probably low, as the
area of the reach used in the density calculation was
based on bank-full flow, flows in late April, 1987 were
not bank full, and density was probably at |east twice
as great as the figure used. A consunption rate of 0.3
smolts/predator/day may, however, be fairly descriptive
of the nean rate over the entire outmgration period.)
The total outmigraion in the spring (February through
June) of 1987 was 252,000. Assuming 57 percent of this
figure was lost in the Sunnyside to Prosser reach (See
Appendi x Table €.2), the total nunber entering the reach
was 252,000/.57 or 442,000, and the loss was therefore
190, 000. If squawfish feed at a rate of 0.3
snol t s/ day/ squawfi sh over a 68 day period (April through
the first week of June), it would take 190,000/(68 X 0.3)
or about 9,300 squafish to consunme 190,000 snolts. |If

the nean feeding rate were 1 smolt/day, the necessary
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popul ation would be only 2,800 squawi sh. Squawf i sh
popul ati ons of this nmagnitude could easily reside in the
Yaki ma system The total area of the mainstem Yakima
and Naches drai nage (at bank-full flows) is about 3,030
hect ar es. If squawfish densities in the Yakima are
conparable to the 12/ha observed in Lake Washington
(Bartoo, 1977), as many as 36,360 fish could reside in

t he drai nage.
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6.1.3 WAPATOX SMOLT TRAP

The fall pre-snolt outmigration was only nonitored
during October because operation of Wpato D version
Canal ceased in order to provide adequate instream fl| ows
downstream to the facility. The estimted nunber of
spring chinook outmgrants in OCctober was 7,820 (see
Table 5). Mean fork length in Cctober was 90 nm

The snolt outmgration was nonitored March 4, when
the screens were installed, through June 17. A nonthly
summary of the estimated nunber of spring chinook
outmgrants in 1988 is presented in Table 5. Esti mat ed
spring chinook snmolt outmgration in Mirch, April, My
and June was 11, 076; 27,725; 1,295 and 269 respectively.
Total estimated outmgration past Wpatox was 40, 365
smolts.

The estimated weekly catch of spring chinook is
presented in Table 6. H ghest estimated outm gration
occurred April -7, when an estimated 13,282 smolts
out m gr at ed. This represents 60.3% of the total
estimated outm gration. Medi an passage date was Apri
5.

Monthly size distributions of spring chinook smolts
are presented in Figure 4. Mean nonthly fork lengths in

April, May and June were 92, 95 and 96 nm respectively.
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Table 5. Summary of monthly outmigration of spring chinook at Wapatox i n 1985 t hr ough 1988.

Year Species March April My June July August Septenber October Novenber
1985 Spring chi nook b 38,786 2,823 323 193 140 4,941 39, 271 15,573
1986 Spring chi nook b 2,925 3,902 765 509 169 2,178 8, 707 48,779
1987  Springchinook ® 13561 2,335 245 608 1,158 3, 464 7,820 b
1988 Spring chinook 11,076 27,725 1,295 29  ©® b b ¢ ¢

*Trap was only operated 11/1 to 11/10.
bTrap not in operation.
“Data not available at tinme of witing.



Teble 6. Estimated weekly catches of soring chinock
at Wepabax, fall, 1987 ard gxring, 1988.

Fall, 1987 Spring, 1968
Dete Chirock  Date Chinock  Qromilative peroent
pre-smolt gmlt swlt passage
3/4-10 2,096 5.2
3/11-17 2, 589 9.0
3/18-24 4, 833 15.5
3/25-31 4, 833 27. 4
9/30-10/6 357 4/1-7 13,282 60. 3
10/7-13 1,611 4/8-14 8, 758 62.0
10/14-20 1,651 4/15-21* 4, 327 92.8
10/21-27 1,980 4/22-28 1, 253 95.9
10/28-11/3 3,930 4/295/5 393 96.8
11/4-10 1,856 5/6-12 384 97.0
1/11-17 1,609 5/13-19 371 98.7
11/18-24 23, 247 5/20-26 176 99.2
11/25-12/1 21,868 5m- w 112 99.4
6/3-9' .38 99.8
6/10-16 93 100.0
Totals 58,109 40,365

*yep wes incperahle a partion of this week due to hich river discharge
ard interpolation was vsed to estinate daily catches an these days.
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6.1.4 ADULT RETURNS

In 1988 a total of 3,590 adult and 324 jack spring
chinook salnon returning to the Yakinma River were counted
at Prosser fish ladder at RM 48 (Tables 7 and 8). This
gives a total of 3,914 salnon returning to Prosser Dam
(Table 9). The raw daily fish counts for Prosser Dam
are presented in Appendix Tables A 1 through A.4. The
mean dates of passage were May 12 and May 16 for adults
and jacks respectively. An additional 333 fish were
estimated to have been caught in the Yakima River
subsi stence dipnet fishery bel ow Horn Rapids and Prosser
Dans (Table 10). Therefore, total return to the Yakim
system was 4, 247 spring chinook salnon (Table 11).

Spring chinook were counted at Roza Dam from April
to Septenmber 30, 1988. Passage at Roza Dam was 1, 633
adult and 103 jack spring chinook for a total of 1,736
wild fish (Tables 12, 13, and 14). A total of 202 adult
and 2 jack hatchery spring chinook were coll ected at Roza
Dam to recover the coded wired tags for release group
identification. An additional 111 fish were harvested
bet ween Prosser and Roza Dans in the subsistence dipnet
fishery (Table 9). Daily raw counts of fish passage at
Roza Dam are presented in Appendix Tables A 5 through
A.9. The nedi an dates of passage at Roza Dam were My 29
and May 26 for spring <chinook adults and jacks

respectively.
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Teble 7. Weekly adilt spring chinook pessage at Prosser Dam, 1988.
(1) Index week nunber; (2) Week-ending date; (3) Weekly pessace;
(4) Weekly proportion; (5) Qumilative passage; (6) Cwmlative

(1) (2) (3) (4) (3) (6)
12 325 0 0. 0000 0 0.0000
13 401 0 0.0000 0 0.0000
14 408 1 0.0003 1 0.0003
15 415 20 0. 0056 21 0.0058
16 422 145 0. 0404 166 0.0462
17 429 390 0. 1086 556 0.1548
18 506 979 0.2726 1535 0.4275
19 513 708 0.1972 2243 0.6246
20 520 704 0. 1960 2947 0.8207
21 527 310 0. 0863 3257 0.9070
22 603 171 0.0476 3428 0.9546
23 610 79 0. 0220 3507 0.9766
24 617 43 0.0120 3550 0.9886
25 624 2 0. 0006 3552 0.9891
26 701 19 0. 0053 3571 0.9944
27 708 14 0. 0039 3585 0.9983
28 715 6 0.0017 3591 1.0000
29 722 0 0. 0000 3591 1.0000
30 729 0 0. 0000 3591 1.0000

Memn date: May 12

Table 8. Weekly jack spring chinook passage at Prosser Dam, 1988.
(1) Index week nunber; (2) Week-erding date; (3) Weekly pessage;
(4) Weekly proportion; (5) Quulative pessage; (6) Qmlative

propartion
(1) (2) (3) (4) (5) (6)
17 429 2 0. 0062 2 0.0062
18 506 3 0.0093 5 0.0155
19 513 24 0.0745 29 0. 0901
20 520 78 0.2422 107 0. 3323
21 527 106 0. 3292 213 0. 6615
22 603 68 0.2112 281 0.0727
23 610 29 0. 0901 310 0. 9627
24 617 10 0.0311 320 0.9938
25 624 1 0.0031 321 0. 9969
26 701 0 0.0000 321 0. 9969
27 708 0 0. 0000 321 0. 9969
28 715 1 0.0031 322 1,0000

Mean date: May 16

41



Table 9, Weekly total spring chinook passage at Prosser Dam, 1988.
(1) Irdex week nber; (2) Week—e‘dug date; (3) Weekly poassace;
(4) Weel.dyp:qzoztim; (5) Qunilative passage; (6) Qumulative

(1) (2) (3) (4) (3) (6)
12 325 0 0.0000 0 0. 0000
13 401 0 0.0000 0 0.0000
14 408 1 0.0003 1 0.0003
15 415 20 0. 0051 21 0. 0054
16 422 145 0.0371 166 0.0424
17 429 392 0.1002 558 0.1426
18 506 902 0.2510 1540 0. 3936
.9 513 132 0.1871 2272 0. 5806
20 520 782 0.1998 3054 0.7805
21 527 416 0.1063 3470 0. 8868
22 603 239 0.0611 3709 0. 9479
23 610 | 08 0.0276 3817 0.9755
24 617 53 0.0135 3870 0.9890
25 624 3 0.0008 3873 0. 9898
26 701 19 0. 0049 3892 0. 9946
28 708 14 0. 0036 3906 0. 9902
29 715 7 0.0018 39J.3 1.0000

722 0 0.0000 3913 1.0000
30 729 0 0. 0000 3913 1.0000

Moan date: May 12
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Table 10. YIN Yakima River spring chinook fishery, 1981 - 1988.

Estimated Horn Rapids  Prosser Sunnysidc Uapato Total

chinook harvests harvests harvests harvests harvests
Year run size CH SH CH SH CH SH CH SH CH SH
1981 1,334 0 o 49 2 137 1 30 0 216 3
1982 1,686 10 0 78 0 241 1 105 2 434 13
1983 1,324 0 0 72 1 9 11 30 84 16
1984 2,677 3 0 116 4 122 18 48 3 289 25
1985 4,529 54 0 267 3 61 0 483 21 865 24
1986 9,442 158 3 372 2 212 0 598 0 1,340 S
1987 4,390 40 0 332 (o} 60 0 114 6 546 6
1988 4,247 220 0 113 o] 42 0 69 0 444 0
81-88
Average 3,704 61 0 175 2 111 5 164 4 527 6

43



Tehle 11. FEstimated spring chinock runs to the Yakima River besin, 1957-1988.

Total redds
Yesr Naches Yekima Total — Escepement’ Harvest  Total run
1957 764 1216 1980 4752 7913 12665
1958 284 531 815 1956 4401 6357
1959 306 255 561 1346 3464 4810
1960 126 184 310 744 3668 4412
1961 166 175 341 818 5044 5862
1962 153 76 229 550 4185 4735
1963 185 — _ 2992
1964 50 i 131 314 041 3555
1965 53 90 143 343 1763 2106
1966 95 2 127 305 4800 5105
1967 58 97 155 388 3195 3583
1968 25 61 86 206 2430 2636
1969 50 309 359 862 618 1480
1970 48 23 7n 170 1512 1662
1971 — 97 —_ — 1232 —
1972 55 101 156 374 480 854
1973 28 41 69 166 21 3387
1974 30 40 70 168 1748 1916
1975 —_ 104 —_ : 600 —_
1976 35 108 143 343 - -
1977 10 121 131 314 - -
1978 95 308 403 967 -_ —
1979 153 86 239 574 — —
1980 113 353 466 1118 106 1224
1981 172 294 466 1118 216 1334
1982 54 573 626 1252 434 1686
1983 83 360 443 1240 84 1324
1984 20 634 854 2050 289 2671
1985 427 051 1378 3582 865 4527
1986 1298 1780 3078 7387 1300 8687
1987 675 956 1631 3294 546 4390
566 1046 3242 444 4247
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Teble 12. 54; I%bneek% 223 ;3 Wagglypmage
pa&sage (6)

Weelep:qn:tlm 6) Qmulative

(1) (2) (3) (4) (5) (6)
18 506 12 0.0073 12 0.0073
19 513 190 0.1164 202 0.1237
20 520 253 .1549 455 0.2786
21 527 488 0.2988 943 0.5775
22 603 98 1041 0.6375
23 610 920 0.0551 1131 0.6926
24 617 204 0.1249 1335 0.8175
25 624 81 0.0496 1416 0.867

26 701 97 0. 1513 0.
27 708 20 0.0122 1533 0.9388
28 715 3 0.0202 1566 0.9590
29 722 0 . 1566 0.9590
30 729 1 0. 1567 0.9596
31 805 13 0.0080 1580 0.9675
32 812 7 0.0043 1587 0.9718
33 819 13 0.0080 1600 0.9798
826 8 0.0049 1608 0.9847

35 902 10 0.0061 1618 0.
36 909 6 0.0037 1624 0.9945
37 916 5 0.0031 1629 0.9976
38 923 3 0.0018 1632 0.9994
39 930 1 0.0006 1633 1.0000

Mean date: May 29

Table 13. 1988,

: date (3) Weekly passage;
l
§4; Weeldy properction; {5} pasag-: (6) Qurulative
(1) (2) (3) (4) (5) (6)
19 513 0 0.0000 0 0,0000
20 520 0 0.0000 0 0.0000
21 527 5 0.0485 5 0.5224
22 603 7 0.0680 12 0.7164
23 610 11 0.1068 23 .8060
24 617 36 0.3495 59 0.8955
25 624 13 0.1262 72 0.9104
26 701 13 0.1262 85 0.9254
27 708 1 0.0097 86 0.9254
28 715 11 0.1068 97 0.9403
29 722 (] 0.0000 97 0.9403
30 729 0 0.0000 97 0.9552
31 805 1 0.0097 98 0.9552
32 812 2 0.0194 100 0.9701
13 819 2 0.0194 102 0.9701
34 826 1 0.0097 103 .0000




Teale 14. Hgdacue@;% {nggs@atpg;te#(ﬁhm‘;lypessaga,)

hbeld.y propartion; 6) Qurulatis
(1) (2) (3) (4) (5) (6)
18 506 12 0.0033 12 0.0069
19 513 190 0.0529 202 0.1164
20 520 253 0.0705 455 0.2621
21 527 493 0.1373 948 0.5461
2 603 105 0.0292 1053
23 610 101 0.0281 1154 0.6647
24 617 240 0.0668 1394 0.8030
624 0.0262 1488 0.8571
26 701 110 0.0306 1598 0.9205
27 708 21 0.0058 1619 0.9326
28 715 44 0.0123 1663 0. 9579
29 T2 0 0.0000 1663 0. 9579
30 729 1 0.0003 1664
31 805 14 0.0039 1678 0.9686
2 812 9 0.0025 1687 0.9718
33 819 15 0.0042 1702 0. 9804
M 826 9 0.0025 1711 0. 9856
35 902 10 0.0028 1721 0.9914
36 909 6 0.0017 1727 0.9948
37 916 5 0.0014 1732 0.9977
38 923 3 0.0008 1735 0.9994
39 930 1 0.0003 1736 1.0000

Mean date: May 29

A sunmary of adult and jack returns to each of the
dans, harvest bel ow and above Prosser, and the nunber of
fish available to spawmn in the Yakima and Naches R vers

is presented in Table 17.
The spring chinook redd counts from 1981to 1988 are

presented in Table 18. These counts were not part of the
data collected on the present spring chinook study but
are inportant for estimates of survival through various
life stages and are included in this report for that
reason.

Upper Yakima Surveys: A total of 566 redds were
reported from surveys on the upper Yakima. A total of
539 were above Roza Dam and an additional 27 were
di scovered in the area between Roza Dam and Sel ah Bri dge.

The nunber of chi nook escaping past Roza was 1, 736;
t he nunber of redds was 539. The resulting statistic was
3.11 fish per redd. There is no accounting for pre-
spawning nortality by this nethod. Consequently, 1.82
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does not necessarily reflect the average nunber of fish
observed on a redd on the spawni ng grounds.

Tehle 15. Total dnmd&salnmremmtotheYakmaRlver
ad to spammggrmrrble

Returm to Prosser

Iults to Prosser Dem 3,683
Jacks to Prosser Dam 335
Total nun to Prosser 4,018
Harvest below Prosser 372
Total nn to the river 4,390
Return to Roea

Adults to Roea Dem 1,610
Jacks to Roea Dem 67
Total Run to Roea 1,677
available to spawn in
upper Yakima

Harvest between Prosser and Roea 174
hshspamurgbebmmkraarﬁ?m&er’ 253
Narber of fish availahle tp 1,914

spawn in the Naches River

® I't, was calculated that there are 2. 02 flSh redd |n the Yakima
Vmg a total of 253 fish spawning %ra the Yakima

Calculated as number of fish counted at Presswa< muaus thﬁ har vest

bet ween Prosser and Roza m nus the i sh spawning 1 n the Yakima
bel ow Roza m nus the number of fish counted at Roza | adder.

Naches Survevs: There were a total of 480 redds
found on the Naches River in 1988. This represents a

decline in the redds counted on the Naches system from
1986 and 1987.
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Table 16, Yakima River Basin goring chinook redd counts, 1981 - 1988.

1081 |1.982 1983 |.984 1985 1986 1987 1968
Upper Yakima system
Easton 126 204 104 302 322 352 270 186
Gare Rap 35 92 32 66 17 127 45 37
Freasway Bride 30 159 71 145 137 352 211 1.27
S. Cle Elum Bridege 39 80 20 67 118 253 205 76
Teanaway Reach 2 g 9 22 118 70 20
Ellenshurg Town Ditch 5 — 25 11 17 26 14
Cle Elum River 57 30 15 31 153 T 75 79
Teanaway River 0 0 0 0 3 0 - 0
Miscel laneus —_ —  —  ? 102 s1¢ 153 2
Subtotal 294 573 360 634 951 1793 1063 566
Naches system
Arerican River 72 11 36 72 141 464 222 239
Burping River 20 6 11 26 74 196 133 59
Little Naches River 16 12 9 41 44 110 42 41
Rattlesnake Creek 0 2 4 24 11 17 28 17
Naches River 64 23 23 57 157 526 252 124
Subtotal 172 5 83 220 427 1313 677 480
Basin total 466 627 443 854 1378 3106 1740 1046
"Ibarmay River to Tharp Bridee.

Creek(nn00-46)
‘Roza Dem to Selah Bridge - 321 redds; Tharp Bridge to KA - 110 redds;
KA to Wilson Creek - 64 redds; Wilson Creck to Burbank Creek - 18 redds;
axd downtoan Yakima ~ 1 redd.
“Roza Dam to Selah Bridge - 140 redds; KA to Roza Dam - 13;
Selsh to Ahtarum Creck confluence - 0.
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6.1.5 ESTIMATES OF SURVI VAL THROUGH VARI QUS LI FE STAGES

6.1.5.1 Egg to Fry:

Survival from egg to fry was discussed extensively
in the survival to energence sections of the 1985 and
1986 annual reports. The survival from egg to energent
fry was calculated to be 59.6% which is the nean of the
62.5% estimate in 1985 and 56.7% in 1986. As discussed
earlier the 1988 studies were termnated by high spring
runof f and damage to the redd cap nets.

Total egg deposition in the Yakinm system from 1981
to 1988 is presented in Table 17. Total egg deposition
was calculated as the sum of three subareas: the upper
Yakima, the American River, and the renmining Naches
system due to different nmean size of fenales in each of
t hese areas. The mean fecundity as calculated from the
length fecundity nodel and the nean length of fenales
neasured in each subarea in 1985 was 3,908 eggs/femnale
in the upper Yakima, 6,198 eggs/female in the Anmerican
River and 5,150 eggs/female in the rest of the Naches
syst em

The total nunber of fry produced from the egg
deposition in 1981 to 1988 is reported in Table 17. This
estimate is based on the current 59.6% egg to fry

survival rate which is the nmean of the 62.5% estinmate in

1985 and the 56. 7% from 1986.
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Tehle 17. Total estimated itien in the Yakima Basin
fCI‘lQBltD]SBB?ng

Brocd year Subarea Nrber of redds Bpgs/redd Total
1981 Arericen River 72 6,198 446, 256
: Naches (other 100 5,150 515,000
Yakima &:;perg 294 3,908 1,148,952
Total 466 2,110,208
1982 Arerican 11 6,198 68, 178
Naches 43 5,150 221,450
Yakima 573 3,908 2,239,284
Total 628 2,528,912
1983 Brericen 36 223,128
Naches 47 6,196 242,050
Yakima 360 3,908 1,406,880
Total 443 1,872,058
1984 Arerican 72 6,198 446,256
Naches 148 5,150 762,200
Yakima 634 3,908 2,477,672
" Total 854 3,686,128
1985 Arerican 286 5,150 873,918
Naches 951 3,908 1,472,900

Yakima
Total 1,378 6,063,326

. 464
1986 BArerican 850 6,198 2,875,872
Naches 4,377,500
Yakima 1,796 5,3 2,018,768
Total 3,110 14,272,140
222

1987 Arerican 455 6,198 1,375,956
Naches 5,150 2,343,250
Yaklﬂ'ﬁ 1'I%3 3,% 4']54’204
Total 1%8 7,873,410
1988 Arerican 241 6,198 1,481,322
Naches g, 188 1,241,150
Yakima 566 .9 2,211,928
Total - 1,046 4,934,400
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Table 18.  Estimated fry producti on fram eggs deposited in
the Yakima Basin from 1981 to 1988.

Br oodyear Total egg deposition % survival  Total fry
1981 2,110,208 59.6 1,257,684
1982 2,528,912 59.6 1,507,232
1983 1,872,058 59.6 1,115,747
1984 3,686,128 59.6 2,196,932
1985 6,063,326 59.6 3,613,742
1986 14,272,140 59.6 8,506,195
1987 7,873,410 59. 6 4,692,552
1988 4,934,400 59. 6 2,940,902

6.1.6.2 Egg to Smolt:

The egg to smolt (S,) survival was calculated as
t he nunber of smolts estimated to outm grate past Prosser
divided by the total egg deposition for their year class
as calculated in Table 17. The egg to smolt survival
from egg deposition for the brood years 1981 to 1986 and
correspondi ng smolt outmgration years of 1983 to 1988

are presented in Table 19.

Thi s nean percent survival fromegg to smolt of 4.4%
is much lower than the 10.7% (range from 5.4 to 16.4)
reported by Mjor and Mghell (1969). Bjornn (1978)
eval uated natural production of spring chinook in the
Lemhi R ver, |daho, and over an 8-year period found that

survival from egg to mgrant smolt averaged 9.8% (range
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4.0% to 15.9%. This is also much higher than the six
year mean of 4.4% we found. He considered the |evel of
spawni ng escapments to the upper Lemhi River |ow during
the study years, thus underseeding may have resulted in
maxi mum survival rates for juvenile chinook in that
syst em
Tehle 19. Bgg to smolt survival for 1981 to 1986 hrood years

in the Yakima Basin.
Brood yesr  Boy deposition Outmigrating smolts  Percent survival

1981 2,110,208 136,102 6. 5%
1982 2,528,912 123,732 4. 9%
1983 1,872,058 83,614 4.5%
1984 3,686,128 169, 077 4.6%
1985 6,063,326 251, 975 4.2%
1986 14,272,140 255,407 1.8%
Maan 4,503,129 169, 984 4. 4%

Several other studies conducted on md-Colunbia
tributaries had survival rates simlar to those observed
in the current study. In the Deschutes River, Oegon
Johasson and Lindsay (1983) found an average egg-to-
mgrant survival rate of 3.5 percent (range 2.3% to 5.5%
for their spring chinook snoblts. These were primarily
yearling spring mgrants but also included fall (age 0)
mgrants. An egg-to-mgrant survival rate of 5.2% (range

3.6% to 6.7% was found for spring chinook in the John

52



Day River, O egon, (Lindsay et al., 1981). These
percent ages were based on yearling spring migrants only.

In 1986-87 and 1987-88 were we able to nake
estimates of the winter outmgration in the Yakim R ver

because the new and inproved screens were left in the

canal due to the nilder than average winter. The w nter
outmgration increased the total 1987 snolt outm gration
from 251,975 to 330,323 snolts and the total 1988 snolt
outmgration from 255,407 to 327,677. The new Chandl er
Canal screens will allow winter sanpling to occur nore
regularly in the future.

6.1.6.3 Fry to Smolt:

An estimate of the survival from fry to smolt (Sg)
based on the fry production (Table 20) and smolt
outmgration at Prosser for the brood years of 1981 to
1986 is reported in Table 20.

Tehle 20. Estimated sarvival fram fry to amolt in the Yakima Basin
far brood years 1981 to 1986.

Brood year Fry ppoduaced Solt out-migration Percent sxrvival

1981 1,257,684 136, 102 10. 3%
1982 1,507,232 123,732 7.6%
1983 1,115,747 93, 614 7.1%
1984 2,196,932 169,077 7. 7%
1985 3,613,742 251, 975 7.0%
1986 3,506,195 255,407 3.0%
Mean 3,032,922 169,984 7.1%
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6.1.6.4 Snolt to Adult:

The snolt to adult (S,) survival based on the 1983
snolt outmgration estimated at Prosser and the 1984
return of jacks (3 year old fish), the 1985 return of
four year old adults, and the 1986 return of five year
old adults to the Yakima R ver is reported in Table 21
It was estimated.that 6,012 wild three, four, and five
year old fish returned from an estimted smolt
outmgration of 135,548 fish in 1983.

The smolt to adult (S,) based on the 1984 snolt
outmgration estinmated at Prosser and the 1985 return of
jacks, the 1986 return of four year old adults and the
1987 return of five year old adults to the Yakinma R ver
is reported in Table 22.

The smolt to adult (S,) based on the 1985 smolts
outmgration estinmated at Prosser and the 1986 return of
jacks and the 1987 return of four year old adults and the
1988 return of five year old adults to the Yakinma R ver
is reported in Table 23.

This estimated rate of survival fromsnolt to adult
is also subject to error due to our estinmation of tota
outm grati on. W are quite confident in the snolt
outmgration estimation procedure for Prosser (Section
6.1.3). However, from the recent findings at Wapatox
snmolt trap indicating an extensive fall outmgration,

and the premliminary findings at Prosser snolt trap this
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past winter (see section 6.1.3.1), there may be a large
outmgration of pre-snolt spring chinook in the nonths
when the Chandler: Canal snolt trap is inoperable due to

screen renoval

55



Tahle 21, Estimation of amlt to adult survival of the 1983 awlt

artmigration fram the Yakima system.
Ahlt (4 year old) returms
'Itxalai&tretmn(4's+5's)toPmsser 3,783
plus adult harvest below Prosser 321
Total return of adult (4’s + 5's) to system 4,104
Mlltstglust? spawning below b | 2'2123531
Roza
plus 361 gharvestdnaeprws«)ar)c 361
Total adults to Yekima 2,723
Ilts to Naches © A 1,198
plus 183 (harvest above Prosser) 183
Total adults to Naches 1,381
times 50% (4 year ald fish) & 691
Total four ald retarns to system 3,414
plusgdqs reauned in 1984 248
plus five year old returns in 1986 2,440
Total 3, 4, ad 5 old rebns 6,102
minus ha Beh 90
Total wild 3, 4, ard 5 year old retums 6,012
Wild swilts outmigrating in 1983 135,548
Sxrvival (§,) = _6,102 = 4.4%
135,548

’

; Total adults counted at Roza fish |adder. ]
Spring chinook calculated to spawn in Yakinma R ver
l%er(l)]w oza dam from 91 redds at 2.6 fish/redd = 237
i8h.
“ Estimate of percentage of 544 spring chinook that were
harvest ed above Prosser and bel ow Roza that woul d have
gone up Yakima. Based on 66.3% of adult run returning
o the Yakinma and 33.7% to Naches. ]
Estimated that 100% of the adults in the Yakima are
four year old fish. )
Estimated as total return of adults to system m nus
adult count at Roza mnus spawiing below Roza n nus
harvest between Prosser and Roza.
Estimate of percentage of 544 fish harvested above
Prosser and below Roza that would have returned to the
Naches system 33.7%2 ,
® Estimated that 50% of 'the adults in the Naches system
» are four year old fish.
From Tabl e 22.

o

o

-
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Tahle 22. Estimation of awlt to adilt survival of the 1984 amwlt

autmigration firam the Yakima system.

Ault (4 old) returns
'Igadxitreunn(4's+5's)topztmer 8,563
plus adult harvest below Prosser 530
Total return of adilt (4's +5's) t o system 9,093

mmtglu??o:i spaning be]mfbm)b 2%%
ph15504§harvestd:mersser)° 540
Total adults to Yakima ¢ 4,213

Aults to Naches © ‘ 4,610
plus 270 (harvest above Prosser) 270
Total adults to Naches 4,880
times 50% (4 year old fish) & 2,440
Total four old returns to systen 5,163
plns%idcs retumed in 1984 423
plus five year old returns in 1987 1,010
Total 3,4, and 5 year old returns 6,549
minus hatchery fish 30
Total wild 3, 4, ard 5 year old returns 6,519

Wild Swlts cutmigrating in 1984 123,732

Srvival (§) = 6,5 = 5.3%

125,72

a
b

Total adults counted at Roza fish |adder. . )
Spring chinook calculated to spawn in Yakima River
?glgw Roza dam from 321 redds at 2.2 fish/redd = 706
ish.
Estimate of percentage of 544 spring chinook that were
harvest ed above Prosser and bel ow Roza that woul d have
gone up Yakima. Based on 66.7% of adult run returning
o the Yakinma and 33.3% to Naches. _
Estimated that 100% of the adults in the Yakinma are
four year old fish. )
Estimated as total return of adults to system m nus
adult count at Roza m nus spawning bel ow Roza minus
harvest between Prosser and Roza.
Estimate of percentage of 810 fish harvested above
Prosser and bel ow Roza that would have returned to
the Naches system (33.3%. _
Estimated that 50% of the adults in the Naches system
are four year old fish.
From Tabl € 23.
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Tehle 23. Estimation of amlt to adult swvival of the 1985 awlt

autmigration fram the Yakima system.
Mult (4 old) returns
( ’Iﬁ aix.{t retrn (4’s + 5's) to Proeser 3,683
plus adult harvest below Prosser 22
Total return of adult (4’s + 5's) to system 3,905
IMlts to Roea * b 1%(%
237 (spaning below Roea
%3&1 gtmvestdawepmmt)ar)c 115
Total adilts to Yakima 1,978
Aults to Naches ° ] 1,868
plus 183 (harvest dbove Prosser) 57
Total adults to Naches 1,925
times 50% (4 year old fish) & 963
Total for ald returms to system 2,941
plmsg:ks returmed in 1984 349
plus 'veyearoldmt\nrsinlsaﬂ" 1,010
Total 3, 4 ad 5 year old returns 4,300
minus hatchery fish 245
Total wild 3, 4, ad 5 year ald returns 4,055
Wild smwlts cutmigrating in 1985
Sovival (5;) = 4,055 = 4.9%
83,614

a
b

=

Total adults counted at Roza fish |adder. ]
Spring chinook calculated to spawn an Yakima River
t%glgw Roza dam from 125 redds at 2.02 fish/redd = 253
ish.
Estimate of percentage of 174 spring chinook that were
harvest ed above Prosser and bel ow Roza that woul d have
gone up Yakinma. Based on 66.3% of adult run returning
o the Yakima and 33.7% to Naches. _
Estimated that 100% of the adults in the Yakim are
four year old fish. '
Estimated as total return of adults to system m nus
adult count at Roza m nus spawni ng bel ow Roza minus
harvest between Prosser and Roza,
Estimate of percentage of 544 fish harvested above
Prosser and bel ow Roza that would have returned to the
Naches s&rst em %33.7%8 .
Estimated that 50% of *the adults in the Naches system
are four year old fish.
from Tabl e 24.
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Table 24. Bstination of amwlt to adult survival of the 1986 smlt

outmigration fram the Yakima system.

At (4 old) returns
rlga:h}.tmtum(‘4’5+5'8v)toPmsser 3,590
plus adalt harvest below Prosser 333
Total retum of adult (4's +5's) to system 3,923

PdﬂtstolmzaZ\;? b 1,62%

us spawning below Roea
BI us 361 (harvest above Prosse!r) ¢ 73
Total acults to Yakima 1,752

Adults to Naches © ) 2,133
plus 183 (harvest above Prosser) 38
Total adults to Naches 2,171
times 50% (4 year ald fish) & 1,086
Total four ald returns to system 2,838
plus jacks retned in 1984 335
Total 3 ad 4 year old retuns 3,173
mirus hatchery fish 196
Total wild 3, 4, and 5 year old retumns 2,977

Wild smlts outmigrating in 1986

Srvivel () = 2,977 = 1.8%

169,077

a
b

Total adults counted at Roza fish |adder. )
Spring chinook calculated to spawn in Yakinma River
tfnc_algw Roza dam from 19 redds at 2.04 fish/redd = 46
ish.
Estimate of percentage of 111 spring chinook that were
harvest ed above Prosser and bel ow Roza that woul d have
gone up Yakima. Based on 66.3% of adult run returning
o the Yakinma and 33.7% to Naches. _
Esti mated that 100% of the adults in the Yakinma are
four year old fish. )
Estimated as total return of adults to system m nus
adult count at Roza mnus spawni ng bel ow Roza m nus
harvest between Prosser and Roza.
Estimate of pecentage of 111 fish harvested above
Prosser and bél ow Roza that would have returned to the

Naches system (33. 7°/$t) i
Estimated that 50% of 'the adults in the Naches system

are four year old fish.
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6.2 HATCHERY OPERATI ONS
6.2.1 OUTPLANTING STUD ES
6.2.1.1 Smolt releases

Three groups of spring chinook snolts were rel eased
from Mary's pond at RM 192 on the Yakima River and a
forth group was transported from Leavenworth National
Fish Hatchery and scatter-planted directly into the upper
Yaki ma Ri ver between RM 15;5 and 200 in 1986 and 1987,
to evaluate the effectiveness of rearing and rel easing
hybrids and acclimating fish in earthen ponds and then
allowing for a volitional release as snolts.

Simlar releases were nmade from Nile Springs pond
and the upper Yakima River in 1983 and 1984 and from
Mary's pond and the upper Yakima River in 1985 to conpare
acclimation ponds vs. direct river releases. The 1986
rel ease groups represented the first tine the wild x wild
and wild x hatchery hybrids were released. The 1987
rel ease groups were a repetition of the 1986 rel eases.
The 1983 rel ease groups returned as six year old adults
in 1987 and the 1984 rel ease groups returned as four year
old adults in 1986 and five year old adults in 1987. The
1985 release groups returned as four year old fish in
1987 and five year old fish in 1988. The 1986 rel ease
groups returned as four year old adults in 1988. her
release strategies tested were June fry plants and

Sept enmber and Novenber parr releases in 1984 and 1985.
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Their survival rates will be discussed in the Hatchery

Adult Return section of this report.

6.2.2 BROOD STOCK EVALUATI ONS

An experinmental brood stock program was undertaken
in 1984 and continued in 1985 to evaluate the
ef fectiveness of wusing spring chinook adults from the
Yakima R ver as a source of ganmetes for hatchery reared
fish in an attenpt to maintain the genetic conponents
i ndigenous to the Yakinma Basin. Crosses were nade to
obtain four different release groups; wild nmales and wld
females, wild nmales and hatchery fenales, and two groups
of hatchery nales and fenales. The first three groups
were released in acclimtion ponds and the fourth group
was released directly into the Yakima River and conpared
with survival of group three -~ a continuation of the
acclimtion pond vs. river release study. The required
crosses were nmade in 1984 and 1985 from Yakima R ver
brood stock adults taken from the Roza adult trap. The
hybrids were reared at Leavenworth National Fish Hatchery
and released as snolts. The first releases, the 1984
brood year products, were nmade from Mary’s pond and the
upper Yakima in 1986. The resulting progeny of the 1985
crosses were released at the same locations in 1987.
Survival of each release group was cal cul ated at Prosser

smolt trap for smolt survival. The survival to returning
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adults will be determned for each group through 1990
when the five year old adults from the 1987 smolt

rel eases return to the river

6.2.3 ADULT HATCHERY RETURNS

Spring chinook adults from fourteen different
hat chery release groups were recovered in 1988, These
fish were identified by the coded wire tags recovered in
t he Yaki ma R ver cerenonial dipnet fishery, from spawning
ground surveys and carcass recovery surveys conducted on
t he Yaki ma and Naches River systens in August, Septenber
and COctober of 1988, and fromthe adult trap at Roza Dam
Al fish passing Roza Dam were inspected for adipose
clips. Any clipped fish were sacrificed to increase the
the recovery of coded wire tags. Table 25 presents the
rel ease data for all hatchery groups that could possibly
return to the Yakinma system as three, four, five or six-
year-old fish in 1988 (two six year old adults were found
in 1987). The 1988 tag recoveries were from the 1985
upper Yakima rel ease group; the 1986 upper Yaki na groups;
the June, Septenber and Novenber 1984 and 1985 fry and
pre-snolt release groups and the 1985, 1986 and 1987
Mary's pond rel ease groups. The expanded recoveries for
each of the release groups is presented in Table 26. An
anal ysis of the 1983 upper Yakima River release group

indicates that 2 six-year-old adults returned in
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Tahle 25, hatchery release aould
%n‘rﬂdtoﬂmemlunasystenm%gfsuﬁt have

Brood Tag aode ‘Total nuber  Release site Naber Mark rate
year released tagged (%)
1981 5-13-38 99,725 Nile W 94,529 94.8
1981  5-13-39 97,725 %ﬁr akina 94,198 97.1
1982 5-11-47 29,636 Sgn:gs 28,450 96.0
1982 5-11-48 45,562 akina 41 573 97.7
1983 5-15-33 45,195 Pad . 43, 1297 95.8
1983 5-15-32 42,210 Uoper Yakima ﬁl) 40,436 95.8
1983  5-15-28 102,837 Uper Yakima ) 93,064 9.5
1983 5-15-29 102,833 Uper Yakima(Sept.) 93,064 90.5
1943 5-15-30 108,305 ij‘ﬁ Yakima .) 102,229 94.4
1983 5-12-23 25,794 esnake 1434 87.0
1984  5-1545 100,750 Uper Yakima(June 96,216 95.5
1984  5-1546 101,724 Uper Yakima(Sept.) 95,621 9.0
1984  5-15-47 101,522 Uper Yaklma Nowv.) 95,431 94.0
1984 5-15-48 50,657 Uper 92.5
1984 5-15-49 51,846 Mary <] R:rd H) 47,076 90.8
1984 5-15-50 46,476 I\BIY 40,434 87.0
1984  5-15-51 33,052 Mxry's Pcrri 29,449 89.1
1985 >-17-38 50,113  Ugper Yakima 42,796 85.4
15985 ii’;—gg 50,519 Mary’s Pard(H) 44,436 84.8
1985  5-17-55 52,392 Mary’'s Pad 44,899 85.7
1985  5-14-46,47,48 56,841 Mary’s Pod 47,576 83.7

1987, 12 five-year old adults returned in 1986 and 31
four-year-old fish returned in 1985. The total estinmated
adult return was thus 45 fish. There were 97,725 snolts
released in the upper Yakima in 1983. This gives a
“smolt-at-release” to adult survival rate of 0.05% It
was estimated that 20,131 of these snolts survived
passage to Prosser Dam in 1983. The snolt-at-Prosser to
adult survival rate was thus 0.22% This conpares to a
*smolt-at-release” to adult survival rate of 0.08% and
"snolt-at-Presser” rate of 0.2% for the Nle pond

acclimtion rel ease group.

Survival rates for snolt-at-Prosser to adult are

al nost identical between the acclimted and non-
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Sarce of  Nmber  Sample Saple  Mark Total
Teg code reoovery'  recovered eparded rate recovery
5-E-28 4 2 1.00 2 .905 2
5-15-29 4 21 1.00 21 905 23
5-E-30 4 .8 1.00 18 944 19
5-15-32 4 22 1.00 22 958 23
5-15-33 4 28 1.00 28 .958 29
5-1545 4 3 1.00 3 .955 3
5-15-46 4 24 1.00 24 .940 26
5-15-47 4 27 1.00 27 940 29
5-1548 4 6 1.00 6 925 6
5-15-49 4 14 1.00 14 908 15
5-15-50 4 6 1.00 6 .870 7
5-15-51 4 3 1.00 3 .891 3
5-14- 46 4 1 1.00 1 , 837 1
5-17-56 4 1 1.00 1 .848 1

a Recovery code 1 = Zone 6 cerenonial and subsistence Fishery; 2 = Yakima

River dipnet fishery; 3 = Naches gpawner and carcass surveys; 4 = Yakima

River Roea fish trap; S=Rattlesnake Creek spawner Surveys.

b In the Naches system 145 fish were inspected from an estimated 1,485
SPANNETS,

¢ In the Rattlesnake 10 fish were inspected fram an estimated 62 spawners.
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acclimated 1983 release groups. The survival rate from
release site to Prosser, however, was alnost twice as
great for the acclinmated fish (38.5% as for the non-
acclimated fish (20.6%. Thus, acclimtion and
volitional release apparently increased the relative
fitness of acclimated snolts, perhaps by allow ng
recovery from the stress of handling and transportation
and/or the developnent of adaptive behavior patterns
(e.g., predator avoidance responses).

An analysis of the 1984 release group at Nle
Springs pond and the 1984 wupper Yakima River release
group indicates that a total of 40 adults returned from
fromthis Nile Springs release group. The survival from
snolt at release (29,636 smolts) for this acclimation
pond rel ease was therefore 0.13% It was estinmated that
16, 063 or 54.2% of these snolts survived to Prosser snolt
trap. This gives a “"smolt-at-Prosser" to adult survival
rate of 0.25%

A total of 17 adults returned from the 1984 Upper
Yaki ma river release. A total of 45,552 snolts were
released in this experinental group. That gives a
"snmolt-at-rel ease” survival rate to adult of 0.04%
These snolts survived to Prosser at 32. 7% rate which give
14,896 snolts and a "snolt-at-Presser” to adult survival

rate of 0.11%

An analysis of the 1985 release groups indicates
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that 2 adults fromthe June fry release returned in 1988.
The 1987 return was 25 adults so a total of 27 adults
returned from this group. A total of 102,837 fry were
rel eased in June of 1984 for a return rate of 0.03% The
Sept enber parr plants yielded a total return of 58 adults
(35 in 1987 and 23 in 1988) from 102,833 planted fish for
a return rate of 0.06% The Novenber parr release had
a total of 62 adults return (43 in 1987 and 19 in 1988).
This return was from a parr plant of 108,305 fish for a
survival rate of 0.06% The Upper Yakima River snolt
rel ease fromthe 1983 brood year also yielded a total of
62 returning adults (39 in 1987 and 23 in 1988). These
adul ts however returned from plant of only 42,210 snolts
for a survival rate of 0.15% The 45,195 snolts rel eased
fromthe accimation facility at Mary's Pond returned a
total of 82 adults (61 in 1987 and 21 in 1988) for a
survival rate of 0.18% Thus the June 1984 fry plants
had the | owest survival rate at 0.03%, the Septenber and
Novenber parr releases had the sane return rates of 0.6%
and the direct upper Yakima R ver snolt releases and
acclimation pond fish had survival rates of 0.15% and
0. 18% respectivel y.

The analysis of the adults returns from the June fry
pl ants, Septenber and Novenber parr plants, and direct
river and acclimation releases of snolts from the 1984

brood year will be presented in the 1989 annual report
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when the data from the five vyear old returns is

avai |l abl e.

67



7.0 LI TERATURE CI TED

Bjornn, T.C 1971. Trout and sal non novenents in two
Idaho streams as related to tenperature, f ood,
sf[rearTfI oW, cover and population density. Trans. Am
Fish. Soc. 100: 423-438.

Bjornn, T.C 1978. Survival, production, and yield of
trout and chinook salnon in the Lenmhi River, |daho.
University of Idaho, College of Forestry, WIdlife and
Range Sci ences Bulletin 27. Moscow | daho, USA.

Bryant, F.G, and Z.E. Parkhurst, 1950. Survey of the
Colunbia River and its tributaries. Area 1I1.
Washington Streans from the Klickitat and Snake Rivers
to Gand Coulee Dam wth notes on the Colunbia and its
tributaries above Gand Coulee Dam U S. A  Special
Scientific Report Fisheries, No. 37.

Fast, D., J. Hubble and B. Watson. 1985. Yaki ma river
spring chinook enhancenment study. 1985 Annual Report to
Bonniville Power Adm nistration. Project No. 82-16.

Fast, D., J. Hubble and B. Watson. 1986. Yakinma river
spring chinook enhancenent study. 1986 Annual Report to
Bonniville Power Adm nistration. Project No. 82-16.

Jonasson, B.C., and R B. Lindsay, 1983. An ecol ogi cal
and fish cultural study of Deschutes River salnonida.
Oregon Departnent of Fish and WIldlife, Fish Research
Project F-88-R- 13, Annual Progress Report, Portland,
Oregon, USA.

Lindsay, RB., B.J. Smth, and E.A Qsen. 1981. Spring
chinook studies in the John Day River. O egon Departnment
of Fish and WIldlife, Fish Research Project DE-~-AC79-
80BP1823, Annual Progress Report, Portland, O egon, USA

Major, RL., and J.L. Mghell. 1969. Egg-t o- m gr ant
survival of spring chinook salnon (Oncorhynchus
tshawytscha) in the Yakima River. Washi ngton Fishery
Bulletin Vol. 67, No. 2. pp 347-359.

Mullan, J.W 1982. Administrative report spring chinook
sal nron program Leavenworth, Enti at, and Wnthrop
Hat cheri es. u. S. Fish and WIldlife Service FAQ

Leavenworth, WA

Smoker, WA. 1956. Eval uation of the potential salnon
and steel head production of the Yakima River to the
commercial and recreational fisheries. Washington Dept.

of Fish. 19 pp.
68



Stai nbrook, C., T.A Luther and L.E Pitt, Jr. 1985.
Habitat Quality and baseline Data Annual Report. 1985.
The Confederated Tribes and Bands of the Warm Springs
I ndi an Reservati on.

Wasserman, L., and J. Hubble. 1983. Yakinma river spring
chinook enhancment study. 1983 Annual Report to
Bonnevil |l e Power Adm nistration. Contract No. 82-16. 90

PP.

Wasserman, L., J. Hubble and B. Witson. 1985. Yaki ma
river spring chinook enhancement study. 1984 Annual
Report to Bonneville Power Adm nistration.

Contract 82-16. 115 pp.

69



Appendi x A

Prosser Diversion dam trap adult counts
April, 1988--July, 1988
and
Roza diversion dam trap adult counts
April, 1988--Septenber, 1988.
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Prosser diversion dam adult trap count for Jaruary, 1968,

Apperdix Table A .

COUNTS
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Apperdix Table A.2. Prosser diversion dam adult trap count for February 1988,

CUMULATIVE COUNTS
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P-r divasim dam adult trep count for March 1988.

Apperdix Table A.3.

CUMULATIVE COUNTS
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Apperdix Table A.4. Prosser diversion dam tilt trap count for April, 1968.

CUMULATIVE COUNTS
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Prosser divasim dam adult trap count for May, 1988,

Apperdix Table A.S.
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Apperdix Table A.6. Prosser diversion dan adult trap caunt for June, 1988.

DAILY COUNTS " CUMULATIVE COUNTS
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-4 1 ] 0 0 (] o ] 0 0 w®| 322 20| 339 © 0 0 b o] 1535
24-Jun 0 0 0 0 0 0 0 0 0 0 x| 312 20 39 | 0 0 0 3 a | 1535
25-Jun 0 0 0 0 L] 0 ] 0 0 0 x| 3212 20| 39| O 0 0 I a) 1538
26-Jun 0 0 0 ] 0 0 ] 0 0 x| 312 2] 3] O 0 0 ] a| 1535
27-0n 0 0 a 0 0 0 ] ] ] o w| 322 20| 9| O 0 ] £ ] o) 1535
28-Jun 0 3 a 0 0 0 0 0 0 1 x| 3215 20 339 | 0 0 0 3 af 153
25-4un 0 2 a 0 0 0 0 0 0 al x| 27 20| 39| O 0 ] 2] of 153
30-Jun 0 1 a 0 0 0 0 ] al x| 318 20| 39| O 0 0 Yl o] 153
Total | &1} %] 3| 7 o] o] o] o©] o© 11 3@} 28] 20} B®| 0] o] o} 7]




Appendix Table A.7. Prosser diversion dam adult trap count for July, 1968.

CUMULATIVE COUNTS

COUNTS

DAILY

HSA | WSy | WSA|] woks | WoKA | HOKU | HOKA [ cod | COMA | WS | HSA | wss] wsA |
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dam adult trap count for August, 1988,

1rversion

Prosser d

Appendix Table A.8.

CUMULATIVE COUNTS

COUNTS

DAILY

WOy | WOKA] HEKS | HOKA | CoHY | COHA | HSS | HSA | WSy | WsA |

wsA ||
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Aperdix Table A.9. Prosser diversion dan adult trap cant for September, 1983,

COUNTS

CUMULATIVE

COUNTS

DAILY

HSA | wsJ| WSA |} wou| woka | HOKI ) HOKA | Cod | COHA | HSS| HsA | wWs) ] wsa |
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Prosser diversion dam dult trap count for October, 1988.

Apperdix Table A.10.

CUMULATIVE COUNTS

COUNTS

DAILY
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Appendix Table A.11. Prosser diversion dam adult trap count for November, 1563.

DAILY COUNTS Il CUMULATIVE COUNTS
DATE) HOKJ | WCKA | HOKJ | HOKA | CoH | coA | HSI | Hsa | wsd | wsA || wos | woxkA | MRS | HORA ] comd | COMA | HSI | mSA | wsa | wsA|
O1-hov 0 ] 0 0 ) 0 0 0 o 0| 3= 0] 344 0 18] 0 50 0] 1864
R-Nov 0 0 0 0 0 0 0 0 0 3 340 § X335 20 34k 0 18] 0 50 0] 1887
B-Now 0 1] 0 0 0 0 1 0 5 340 §| 33 20 344 0 18 | 0 5 0] 8r
Od-Nov 0 1 0 0 0 0 0 1 0 6 30 ) 3w 20 344 0 18 | 0 52 0| 187
O5-Nov 0 1 0 (o] 0 o 0 1 0 7 30 | 3338 20 3464 0 18 | 0 53 0] 1885
Ob~Nov 0 0 0 1 0 0 0 1 0 3 340 | 3338 2 X5 0 18 | 0 54 0] 18
O7-Nov 0 0 0 0 0 0 o 0 0 0j] 0| =38 2 345 0 18 | 0 54 0] &8
OB-Nov 0 0 0 (s] 0 0 o 0 0 31| 0| =38 20 345 0 18 | o 56 o} &
03-Nov 0 0 0 0 0 0 0 0 2 30| =% 2 345 0 18 | o 56 0] 1893
10-Nov 0 0 0 0 0 0 o 0 0 4 340 | =338 20 35 0 18 | 0| 897
11-Nov 0 0 ) o 0 0 0 o 0 3 30 | 3338 2] 345 0 18 0 54 ) 0f 150
12-Nov 0 1] 0 o o 0 0 1 0 4 %0 | =3 20| 345 0 18] 0 55 | 0| 190
13-hov 0 0 ] 0 o 0 0 0] o 1] 30| =339 20| X5 0 18 0 55 | 0] 1%5
14Nov o 0 o o 0 o 0 0 3]] 30| =9 20| 345 o 18 | e 55 | 0] 1508
15-Nov 0 0 0 o 0 0 0 0 0 91| 340 T 20 345 0 18 | 0 55 | o} w7
16-Nov 0 0 0 0 0 0 0 0 0 4 340 | 3339 20 345 0 18] 0] 191
17-Nov 0 0 0 0 0 0 0 0 0 5 30| W 2 345 0 18 | 0 0] 1926
18-Nov 0 0 0 0 0 0 0 0 0 4 30 | 339 20 345 0 18] 0 5558 ol 1930
19-Nov 0 0 0 v} 0 o 0 0 0 7] 0| T 2 345 0 18 | 0 55 | 0| 1937
2D-Nov 0 0 0 0 0 0 0 0 0 51 340 | 333 20 345 0 18] 0 55| 0] 1
21-Nov 0 0 0 0 0 0 0 0 0 0| 340 | X339 20 345 0 18 | 0 55 | 0] 192
2-Nov 0 0 0 0 0 0 0 0 0 0 340 | X339 20 S5 0 18] (] 0} 19
B-hov 0 0 0 0 ] 0 0 0 0 5 343 | = 20| X5 0 18 0 555 0| 1%
24-Nov 0 0 0 0 0 0 o 0 0 0 340 ] = 20| 345 0 18 | 0 55 | 0] 1%7
25-Nov 0 0 0 0 0 0 0 2 0 7 301 =39 20 345 0 18 0 S7 | 0] 1954
26-Now 0 0 0 0 0 0 o 2 0 6 30| 3339 20| 345 0 8] 0 59 | 0] 1%0
27-Nov 0 0 0 0 0 0 0 2 0 6 Il o) 339 2 345 0 18 0 é1 | 0] 1%6
28-Nov 0 0 0 0 0 0 0 0 0 offf o 3= 20 345 0 18 | 0 é | 0] 196
23-Hov o 0 0 o 0 0 o 0 0 off 3suiff =39 2] 35 o 18 | 0 81 | 0] 19
30-Now 0 0 0 0 0 0 0 0 0} Tl 30 339 20 345 0 18] 0 61 | ol 197
Totat } 0} 4] ©| 1} o} o]l of M} o] W} M| =] 2] 45| 0] 18] 0] 1, 0] 1567 |
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Apperdix Teble A.12. Prosser diversion dam adult trap count for December, 1988.

DAILY COUNTS " CUMULATIVE COUNTS
DATE| wOJ | MOKA ) HCKI | HOA | cod) | coia | HSS | HSA ) wss| wsA || wos| woxAa ] HOKI | HOKA | COHI | coMA | HSS ] HsA| wsy| wsa |

01-Dec 0 0 o 0 1] 0 o] 0 0] o 3450 | 3339 20 345 1] 18 0 61 | o] 17
P-Dec 0 0 o 0 0 0 0 0 0 0 340 | 3339 20 345 0 18 0 61| 0] 1%7
03-Dec 0 0 0 0 0 0 0 0 0 0 30| 3339 20 35 0 18 0 61 | 0] 197
04-Dec 0 0 0 0 0 0 0 0 0 0 340 | 3339 20 345 0 18 0 61| 0 19%7
05-Dec 0 0 0 0 0 0 0 (4] 0 0 30 | 3339 20 345 0 18 0 61 0§ 1%7
O6-Dec o 0 0 0 ] 0 0 0 0 0 340 | 3339 ¥ 345 0 18 0 61 | 0] 19%7
07-Dec 0 0 0 (¢ 0 0 0 0 0 0 30| 3339 20 345 0 18 0 | 01 1967
08-Dec 0 0 0 0 0 0 0 0 0 3 340 ) 3339 20 345 0 18 0 61 | 0] 1970
02-Dec 0 0 0 0 0 0 0 0 0 3 340 || 3339 20 35 0 18 0 61 | 0] 1973
10-Dec 0 0 0 o o 0 0 0 0 6 30 || =339 20| 35 0 18 0 61| 0| 1979
11-Dec 0 0 0 0 0 0 0 0 o 6 340 || 3339 20 345 0 18 0 61| 0] 1985
12-Dec ] 0 0 0 o 0 0 0 0 o 340 | 3339 0] 345 0] 18 0 61| 0] 1985
13-Dec 0 0 0 0 0 0 0 (o] 0 0 340 § 3339 20 345 0 18 0 61| 0] 1985
14-Dec 0 0 0 0 0 0 0 0 0 2 340 ) 3339 20 345 0 18 0 61| 0] 1987
15-Dec ] 0 0 0 0 D 0 0 0 1 30 | 3¢9 20 345 0 18 0 6} 0] 79638
16-Dec 0 0 0 0 0 0 0 0 0 0 30| =33 20 345 0 18 0 61 0] 1968
17-Dec 0 0 0 0 0 0 0 0 0 0 340 | 3339 2 345 0 18 0 6 0} 1988
18-Dec 0 0 0 0 0 0 0 0 0 0 30 | =39 20 345 0 18 0 61| 0| 1988
19-Dec 0 0 0 0 0 0 0 0 0 0 360 | 3339 20 345 0 18 0 61 | 0] 198
20-Dec 4] 0 0 0 0 0 0 0 0 0 340 | 3339 20 kA 0 18 0 6| 0] 1=
21-Dec 0 0 0 0 0 0 0 0 0 0 0| 1339 20 35 0 18 0 61 0] 198
2-Dec 0 0 ] 0 0 0 0 0 0 0 0| =39 20 345 0 18 0 61 | 0] 198
Z-Dec 0 0 o] 0 0 0 0 0 0 0 340 | 3339 20 35 0 18 0 6| 0] 193
24~Dec 0 0 0 0 0 0 0 0 0 0 0| 339 20 345 0 18 0 61| 0] 1988
25-Dec 0 0 0 0 o 0 0 0 0 o 340 | 3339 0] X5 0 18 0 61| o] 198
26-Dec 0 o) 0 0 0 0 0 0 0 0 340 ] 3339 20 345 0 18 0 61 0} 1938
2i-Dec 0 0 0 0 0 0 0 0 0 0 40| =39 20 345 0 18 0 61| 0] 1968
28-Dec 0 0 0 0 0 0 0 0 0 0 Mo | x:339 20 345 0 18 0 61| 0] 198
25-Dec 0 o o 0 0 o 0 0 o o %0 | 3339 20{ 35 o 18 0 61| a | 1988
30-Dec 0 0 0 0 0 0 o 0 0 1 M0} 3339 2 345 0 18 0] 61| 0] 1969
31-Dec D | o] o] o oj 0O ] o| o} 0] 30| =39 2] M5 0 18§ o| & o] 1985
TotaA | ©0] ©} o0} o} o] o} 0} O} 0} =22} 0} =>| 2| H#5| 0] 18} 0) 6] 0] 199 |




Roza divmicn dam counts for April, 1968.

Apperdix Table A.13.

CUMULATIVE COUNTS™

COUNTS

DAILY

HOK | HoKA | coHd | coHa | HSI | HSA | wWss | wsA )

WsA || wexd | owoa |

HSJ |

WO | WOKA | HOKS | HOKA | coHd | coHA |

DATE|
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Roza diversion dam counts for May, 1988,

Apperdix Table A.14.

CUMULATIVE COUNTS

COUNTS

DAILY

HSA | wsy | wsa | wos ] weka | mod | HA ] coid ] cokA ] HSI| HSA | wss] wsa |

DATE] WO | WOXA | HOKS | HOKA | coMd | COHA | HSJ |
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Roza diversion dam counts for Jue, 1988,

Aperdix Teble A.15.

CUNBULATIVE COUNTS

COUNTS

DAILY

HSA | WsJ| wsA ]| MO | WKA ] HOKS | HOA | COHS | COHA| HSI| KsA | wss| wsA |

DATE] WO | WoxA | HOU | WOKA | coHd | CoHA | HsY |
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Apperdix Table A.16. Roza diversion dam counts for July, 1568.

CUMULATIVE COUNTS

COUNTS

DAILY

wsA |
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Roza diversion dam counts for August, 1988.

Apperdix Table A.17.

CUMULATIVE COUNTS

COUNTS

DAILY

HSI | HSA | wsy| wsal

WSA || wos | woxA | HOK | HOXA | COHY | CoHA |

HSd | HsA ] wsy |
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Appendix Table A.18. Roza diversiondam counts for September, 1963.

CUMULATIVE COUNTS

COUNTS

DAILY
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Appendi x B.

Prosser enolt outmgration counts.
Novenber, 1987--July, 1986

89



Prosscr.

Rau catches Tfor November 1987,

Table 8.1.

Appendix

HFCNK MORT WSTH MORT HSTH MORT TROUT COHO MORT KOK MORT

MORT

USCHK

DAY

10
11

12
13
14
15
16
17
la
19
20
21

11

90
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211
801

1353

490

254

93
62
24

22
23

24
25
26

164
272
491
641

27

28

29
30
31

233

- W - - - e = - . - - - . e - -~ 4 W - = = = v -

la

5141

TOTAL



Prosser.

Raw catches for December 1987,

Appendix Table B.2.

MORT HFCHK HORT USTH HORT HSTH MORT TROUT COHO MORT KOK MORT

WSCHK

DAY

119

140
114

60

46

41

47

40

10
11
12
13

22

66
24

41

14
33
.79
132
166

ag
1774
6389

14
15
16
17
18
19
20
21

91

22

la
13

8025

193
189

7041

5222

155

3s

6590
3032

67
71

13
21

2865

22

55

2128

23
24
25

15
12

182

54s

619
376

26
27

414
297

28

29
30
31

197

11

1348

0

316

46258

TOTAL



Prosser.

Raw catches for January 1988,

Appendix Table 8.3.

o - T T o . T e e G - - - - = A TP R Se W T e A e e A e - - - . - - - - - - .- -

HFCHK HORT VSTH HORT HSTH MORT TROUT COHO MORT. KOK MORT

MORT

USCHK

DAY

191
111

53

129
106
109
232

103

73
a4
91

10
11

158

91

12

11

94
114
1268

13
14
15
16
17
la
19
20
21

92

23
la
30
55
113
164
166
115

111

36
205

12

12

15

195
295
393
323

16

la

22
23

118

529

48

125
360

24
25

53
32

178

26

194

27

la
10

56
23
15

28

29
30
31

- - - - R e e R W e e - T L - e T A e T = e - - - - - — - - - -

TOTAL

45

3s

1038

0

119

5995

- - - T e - g o W R e m A R YR W W T A S e e - R Y P R S T - G e e A R e e S D .



Prosser.

Raw catches for February 1988,

Appendix Table 8.4.

- - - - - . e - e e T e A P = e e e e e e e " e T T e o - - - Y = T = = e e -

MORT HFCHK HORT WSTH MORT NSTN MORT TROUT COHO MORT KOK MORT

WSCHK

DAY

17
11

90
119

94
14
88

36
17

247

24
11

173

41

1
20
17
17

39
35

10
1

58
62

12
13
14

11

15
16
17

93

la
19

12
23
31

20
21

24
13
28
21

22

23
24
2s

21

26
27

29
58
448

28
29
30

31

22

- - - - . - - S T e e A A e = R R P W e = A A e e Y - e = S B e - T e - s - - W e - - - T = . - - - -

181

1689

TOTAL



Prosser.

Raw catches for March 1988,

Appendix Table B.5.

HORT NFCHK HORT WSTH HORT HSTH HORT TROUT COHO HORT KOK HORT

USCHK

DAY

126

21
3s

62
a7

49

10
11

10
10
10
16
14

12
13
14
15

16
If

94

16
la
45

la
19
20
21

36

‘0

22
23

12
15

29
47

24
25
26

31

13
20
31

59

93

68
47

27

28

52
67
68

39

29
30
31

69

155

370

68

1263

TOTAL
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Appendix Table 8.6. Raw catches for April 1988, Prosser.

DAY USCHK MORT HFCHK MORT USTN MORT HSTH MORT TROUT COHO HORT KOK HORT
1 402 4 0 0 58 1 0 0 0 0 0 0 0
2 1058 13 0 0 7s 0 0 0 0 0 0 1 0
3 976 4s 0 0 az2 0 0 0 0 0 0 0 0
4 522 101 0 0 90 6 0 0 0 0 0 0 0
S 330 60 0 0 -1 3 0 0 0 0 0 0 0
6 759 38 0 0 109 2 0 0 0 0 0 0 0
7 1896 44 0 0 171 0 0 0 0 0 0 0 0
a 841 a 0 0 86 4 0 0 0 0 0 0 0
9 755 9 0 0 160 2 0 0 0 0 0 0 0

10 3877 3 0 0 180 1 0 0 0 0 0 0 0

11 6315 41 2 0 155 3 0 0 0 0 0 0 0

12 5631 2s 0 0 191 1 1 0 0 5 0 0 0

13 2712 0 0 0 76 0 0 0 0 0 0 0 0

14 3369 56 0 0 131 0 0 0 0 6 0 0 0

15 2873 133 0 0 387 41 0 0 0 39 12 0 0

16 2138 270 0 0 320 10 49 0 0 159 4 0 0

17 900 21 0 0 128 0 41 1 0 166 7 0 0

la 563 43 0 0 139 6 37 3 0 255 4 0 0

19 452 33 0 0 214 4 91 3 0 253 12 0 0

20 544 S 0 0 291 4 171 1 0 280 0 0 0

21 666 4 0 0 452 0 144 0 0 405 1 0 0

22 2838 24 0 0 666 1 304 0 0 820 1 0 0

23 1954 9 0 0 187 0 173 1 0 1273 2 0 0

24 1375 2 0 0 485 4 166 0 0 643 1 0 0

2s 1029 7 0 0 457 1 188 0 0 339 1 0 0

26 1149 31 0 0 444 12 87 3 0 486 9 0 0

27 3580 30 0 0 616 4 202 0 0 872 6 0 0

28 1760 0 0 0 124 0 147 0 0 707 0 0 0

29 880 9 0 0 150 0 66 0 0 610 1 0 0

30 765 21 0 0 243 3 65 0 0 674 5 0 0

31

TOTAL 52909 1089 2 0 6955 113 1932 12 0 7992 66 1 0
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Appendix Table 8.7. Raw catches for Hay 1988, Prosser.

DAY USCHK MORT HFCHK MORT WSTH MORT HSTH MORT TROUT COHO HORT KOK HORT
1 625 0 0 0 256 0 107 0 0 421 0 4 0
2 494 10 0 0 250 1 71 0 0 194 0 9 1
3 799 7 0 0 238 1 47 0 0 238 1 3 1
4 601 3 0 0 185 1 67 1 0 310 2 4 0
5 697 12 0 0 260 3 111 0 0 695 3 3 0
6 825 12 0 0 197 6 125 0 0 1303 16 8 0
7 2136 5 0 0 52 0 102 0 0 3413 5 0 0
a 1190 38 0 0 294 26 63 0 0 3333 42 5 0
9 1463 la 0 0 310 7 97 4 0 4229 14 3 0

10 1329 1 0 0 465 3 129 0 3 5400 18 3s 0

11 741 1 0 0 219 3 57 0 0 2857 24 7 0

12 682 4s 0 0 283 19 91 0 0 1948 57 0 0

13 543 33 0 0 278 17 58 3 0 2371 34 13 0

14 5208 a9 0 0 97 7 26 3 0 2128 786 0 0

15 753 4 0 0 192 2 159 0 0 3512 7 3 0

16 881 5 0 0 340 0 171 0 0 3902 13 1 0

17 335 0 0 0 286 2 119 0 0 1709 6 3 0

la 587 4 0 0 401 4 203 1 2 1787 7 4 0

19 348 13 0 0 266 a 59 0 0 828 11 12 0

20 248 0 0 0 70 0 27 0 0 581 0 11 0

21 278 4 0 0 a4 4 20 0 1 1655 20 0 0

22 388 28 0 0 52 a 11 0 0 1372 39 0 0

23 172 12 0 0 90 7 31 3 1 964 54 0 0

24 244 3 0 0 47 5 16 0 0 456 9 0 0

2s 118 2 0 0 97 3 23 0 0 301 2 0 0

26 127 0 0 0 32 0 5 0 0 300 2 0 0

27 122 S 0 0 33 3 9 0 0 130 2 0 0

28 75 0 0 0 28 1 21 1 0 215 0 0 0

29 116 4 0 0 72 3 28 0 1 202 0 0 0

30 184 1 15 0 104 0 13 0 1 208 1 0 0

31 236 5 66 0 240 3 51 0 23 367 0 3 0

TOTAL 22545 364 81 0 5818 147 2117 16 32 47329 1175 131 2



Prosser.

Raw catches for June 1988,

Appendix Table 8.8.

- ———— - - - - =~

HFCHK MORT WSTH RORT HSTH MORT TROUT COHO WORT KOK MORT

MORT

USCHK

DAY

212
155
346

30
37
105

86
57
454

58
161
357
131

214
326
270
204

82

12
25
44

55
43

83
85

148
212

159
393
342

75
33

24
38

119

13

66
18
30

97
111
396

168
135
135
297

16
38

10
1
12

50
19

15

19
15

588
1208
1323
2351

240

11
26

14
23

15
261

13
14
15
16
17
18
19
20
21

97

13

33

1690 25 13

3297

122

767
1483

36
111

453

13

771

51

18

77

937

34
15

43

460
459
1891

10

20

159

15
15

22
23

1435

11

678

24

750
93
89

122

MmO O

25
26
27
28

231

29
30
31

13

225

- - e T - - - - = e e e ) T = S e e . - - R Y L S e S = e T e S e W T TR T e e e W P - -

24

1286

2516 1101 49 393 10 0

20948

0

3574

TOTAL



Appendi x C.

Survival of wld spring chinook smolt rel eases.
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Appendix Table C.1. Survival to Prosser smolt trap of wild Naches River spring chinook smolts
released below Wapatox smolt trap in the spring of 1988.

ESTIMATED PASSAGE

Release of Release of Release of Release of Release of Release of Release Of
RECAPTURE 3/9-3/15 3/A7-3/19  3/17-3/19  3/17-3/19  4/1-4/5 L11-4/5 4/1-4/5
DATE (N=1063) (N=116) (N=122) (N-120) (N=332) (N=334) (N=333)

4/09 1 0 0 0 0 0 0
4/10 0 0 0 0 0 0 0
4111 2 0 0 0 0 0 0
412 0 0 0 0 0 0 0
4/13 3 0 3 0 0 0 0
4714 0 0 0 0 0 0 0
4/15 43 0 5 0 0 5 0
4/16 1 1" 0 0 22 22 11
&/17 52 0 0 0 52 17 0
4/18 0 0 0 0 24 0 0
4/19 24 0 0 0 0 0 0
4/20 0 0 0 0 0 0 0
4721 0 0 0 0 0 0 0
4/22 8 3 3 0 0 3 3
4/23 12 4 4 0 4 4 4
4724 27 0 0 0 8 4 0
4/25 9 0 0 0 0 3 3
4/26 0 2 2 4 0 9 0
&/27 27 7 2 8 7 8 7
4/28 30 4 17 4 17 9 17
4/29 16 0 4 0 8 16 12
4730 20 0 0 5 3 3 5
5/01 14 0 0 0 0 3 17
5/02 8 5 0 5 3 0 3
5/03 7 5 0 0 2 2 5
5/04 5 0 0 5 0 2 7
5/05 9 0 0 0 7 0 0
5/06 2 0 0 0 0 13 9
5/07 0 4 2 0 7 6 1
5/08 4 4 4 0 2 6 4
5/09 8 0 0 0 4 2 0
5/10 4 0 0 0 1 0 0
5/11 6 0 0 0 3 0 3
5/12 2 0 0 0 0 0 6
5/13 0 0 2 0 0 0 0
5714 0 0 0 0 0 0 0
5/15 0 9 0 0 0 0 0
5/16 0 0 0 0 0 0 0
5/17 0 4 0 0 4 0 0
5/18 0 0 0 0 2 2 0
5719 0 0 0 0 0 0 0

Nean

Group

Survival 0.33 0.53 0.39 0.26 0.53 0.42 0.38
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Sunnyside  Below Wepatox
1 42 X3 M4

Below

#1 82 13 44

ESTIMATED PASSAGE

Above Surnyside

42 ¥3 14

Survival to Prosser smolt trap of wild spring chinook smolts
#1

released at various pointr In the Yakima River an April 13, 1968,

Above Roza
0

0

¥1 #2 43 84

Appendix Table C.2.

DATE
N3
4114

L Vat

ooy
Vi
RAs&
ER®

0 0 ©

0 Im 11
7 3% 70 O
12

5
56

4116
4117

12

0
19

0.4

"
22

24 12
24
L]

24
14
17

0
19

12 24
3
13-

a

0

19
4

24
7

24
4
12

16
18

418

Qm

Own

O W

om™m

10
10

13
10
i}
152 95
0.39

29

99

la5 253 236 135
0.54

100

0.61

215 213 141 22

59

0.56

0

0
0
a
0
0
0

0

0
0
0

0
0
0
0
0
a
0
0
0
0
0
0
0
0
0
0
0
0
0

s/07
5/08
5/9
5/10
M2
M3
/M4
NS
Sné
sn7
518
519
5/20
s
5122
573
5724
5/
$126
st
S/e8
/29

5111

Totsl 268 180 273

Group
Survival
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Appendix Table C.3. Survival to Mc Nary Dam of wild Yakima River rpring chinook smolt
PP rel Srioud ' erPon fochingsk 3584t

essed at variouS points in the Yakrma River on

Survival estimated b (HcNgry Passage 1ndex)/(Release number%.

_____ Above Roza =~ ___Above Sunnyside =~ " Below Sunnyside elow Wapatox

$1 H2 N3 k4 #1 N2 X3 K4 #lOK2 #3 K4 #O#2 #3 44
Survival 0.49 0.41 0.29 0.42 0.41 0.44 0.32 0.40 0.44 0.47 0.31 0.48 0.26 0.00 0.17 0.07
Mean
Group
Survival 0.40 0.39 0.42 0.12
RELEASE VARIABLES:
Above Roza: #1 = RAAC1) N=§sz~ g; = RAA(2), Nz349: #3 = RAA(3) n=§47- ga = RAA(4), N=352.
Above Sunnyside: #1 = RAB(1), N=389,; #2 = RAB(2), A=360; #3 =" (LB (1), R=335. #4 = LAB(2), f=358.
Below Sunnyside: #1 = RA9I(15 N:;Ls-.vz = RA9£(2) N=409:"43 = RA9;f3) ~=§s7~ #4 = RA I(A) N=409
Belov Wapatox: #1 = RA+F(1), A=245; F2 = RA+F(2), R=245; %3 = RA+F(3), A=238; K4 = RA+F(4), A=245.



