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2.0 ABSTRACT

Smolt outmigration was monitored at Wapatox on the

Naches River and Prosser on the lower Yakima. The spring

outmigration at Wapatox was estimated to be smolts. The

1988 spring outmigration of wild spring chinook from the

Yakima Basin was estimated to be 251,975 smolts at

Prosser.

The survival from egg to smolt was calculated using

the 1986 redd counts and the 1988 smolt outmigration at

Prosser. The estimated survival was 1.808, which gives

a mean egg to smolt survival over six years of 4.4%.

In 1988 a total of 3,590 adult and 324 jack spring

chinook salmon returning to the Yakima River were counted

at Prosser fish ladder. This gives a total Of 3,914

salmon returning to Prosser Dam. The median 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 subsistence dipnet

fishery below Horn Rapids and Prosser Dams. Therefore,

total return to the Yakima system was 4,247 spring

chinook salmon.

Spring chinook were counted at Roza Dam from April 1

to September 30, 1988. Passage at Roza Dam was 1,633

adult and 103 jack spring chinook for a total of 1,736

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

viii



May 29 and May 26 for spring chinook adults and jacks

respectively.

The smolt to adult (S,) survival was calculated based

on the 1983 smolt outmigration 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 fish to the Yakima River. It was estimated

that 6,012 wild three, four, and five year old fish

returned from an estimated smolt outmigration 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 smolt

outmigration 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 smolts in 1984.

Spring chinook adults from fourteen different hatchery

release 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.
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3.0 INTRODUCTION

The population of Yakima River spring chinook salmon

(Oncorhvnchus tshawvtscha) has been drastically reduced

from historic levels reported to be as high as 250,000

(Smoker, 1956). This reduction is the result of a series

of problems includingmainstem Columbia dams; dams within

the Yakima itself; severely reduced flows due to

irrigation diversions; outmigrant loss in irrigation

canals; increased thermal and sediment loading; and

overfishing. Despite these problems, the escapement of

spring chinook to the Yakima River has continued at

levels ranging from 166 to 9,442 since 1957.

In October, 1982, the Bonneville Power

Administration contracted the Yakima Indian Nation to

develop method8 to increase production of spring chinook

in the Yakima System. The Yakima Nation's Current

enhancement policy attempts to maintain the genetic

integrity of the spring chinook stock native to the

Yakima Basin, Relatively small numbers of hatchery fish

have been released into the basin in past years. Data

from the Wenatchee System indicate a return rate from

hatchery smolts of less than .25% (Mullan, 1982). Return

rates from the current Yakima study smolt releases are

.07%. These low return rates indicate that few fish

would have returned from these early hatchery releases.
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Thus the genetic input from hatchery fish into Yakima

Ba8in stocks is probably negligible.

The goal of this study is to develop data that will

be used to present management alternatives for Yakima

River spring chinook. The study has five major

objectives. The first objective is to determine the

distribution, abundance and survival of wild Yakima River

spring chinook. Naturally produced populations are being

studied to determine if these runs can be sustained in

the face of present harvest and environmental conditions.

Survival through each life stage is being evaluated in

an attempt to determine limitations to natural production

in the basin. Survival to emergence studies are being

conducted to determine survival through the incubation

stage. Analysis of the relationship between survival to

emergence and gravel substrate quality is being

undertaken. Seining at selected sites and

electroshocking surveys have been conducted to evaluate

distribution and abundance of juvenile fish. Smolt

outmigrations are monitored at the Wapatox juvenile trap

on the Naches River and at the Prosser juvenile trap on

the mainstem Yakima River. Adult returns are determined

by monitoring the Yakima Tribal dipnet fishery, counting

adults at Prosser and Roza fish ladders, and through

spawning ground surveys. Physical parameters such as

water temperatures and stream flow are monitored

2



throughout the basin.

The second major objective of this study is to

determine the relative effectiveness of different methods

of hatchery supplementation. This objective is divided

into three sub-objectives:

a) Determination of orkimal release time Smolt

releases are the norm, but fingerlings were released in

June, September, and November of 1984 and 1985.

Downstream survival of these smolts was evaluated and

adult returns are being monitored.

b) Determination of optimal manner 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 methods, as well as the use of

acclimation ponds, will be evaluated.

c) Determination of optimal release stocks Smolts

were released in 1986 and 1987 as hatchery X hatchery,

hatchery X wild, and wild X wild crosses to determine the

effect of genetic makeup on the success of various

releases. Success will be measured as the number of

adults returning, as well as whether spawning timing is

similar to the wild stock.

Adverse interactions between hatchery releases and

wild stocks were minimized by scatter-planting hatchery

fish so densities in the river remained low enough to

minimize competition for food and space.
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The last three major 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 Yakima River;

and

5) to determine the physical and biological

limitations on production within the system.

These objectives will be met at the end of the study

when the database is complete.

This project is a multi-year undertaking that will

evaluate differentmanagementand enhancement strategies.

At the conclusion of this study, a series of alternatives

will be developed that can be used to determine how best

to enhance the runs of spring chinook in the Yakima

Basin. Annual reports were presented for 1983 (Wasserman

and Hubble, 1983), 1984 (Wasserman, Hubble, and Watson,

1985), 1985 (Fast, Hubble, and Watson, 1986), 1986 (Fast,

Hubble, and Watson, 1986) and 1987 (Fast, Hubble, and

Watson, 1987). A detailed description of methods and

materials used in this study can be found in these

earlier reports. This current report is concerned with

new findings in 1988 and some re-evaluation of previous

data in light of current information.
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4.0 DESCRIPTION OF STUDY AREA

The Yakima River is located in central Washington

and flows 217 miles from its headwaters in the Cascade

Mountains (elevation 2,448 ft) to the Columbia River near

Richland at river mile (RM) 335 (Figure 1). The Yakima

River Basin drains 6,155 square miles of the east slopes

Of the Cascade Mountains in Kittitas and Yakima Counties.

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

Umtanum ridges in a deep canyon. The river enters the

middle valley above Yakima through a gap cut in Selah

Ridge and leaves through Union Gap in Ahtanum Ridge.

Rattlesnake Hills, crossing eastern Yakima and northern

Benton Counties, and the Horse Heaven Hills to the south

are prominent features bordering the'lower river in its

80 mile reach from Union Gap to the Columbia River. The

Yakima River enters the Columbia River near Richland at

an elevation of 300 feet.

The major tributaries, with the exception of Satus

and Toppenish Creeks, enter the river above the city of

Yakima. The Naches River is the largest tributary,

entering the Yakima at RM 101 and extending 51 miles to

the junction of the Bumping and Little Naches Rivers.

The Naches River drains an area of 1,106 square miles.

Other important tributaries of the Naches include the

5
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Figure 1. Study area on the Yakima River system.
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American and Tieton Rivers and Rattlesnake Creek.

Important tributaries in the upper Yakima are the

Teanaway and Cle Elum Rivers. Numerous creeks, including

Manastash, Taneum, and Swauk, flow into the Yakima in the

Kittitas Valley. The climate of the Yakima Basin varies

from wet-alpine in the Cascade Mountains to semi-arid

conditions at the lower elevations. The crest of the

mountains receive 80 to 140 inches of precipitation per

year while approximately one third of the basin receives

ten inches or less. Summer temperatures average 55 F in

the mountains and 82 F in the valleys. During the winter

monthly maximum temperatures range from 25 F to 40 F and

low temperatures range from -20 F to -25 F.

The Yakima River Basin produces 3.5 million acre

feet average annual runoff, unregulated. The U.S. Bureau

of Reclamation's Yakima Irrigation Project has

transformed the semi-arid region into a productive

agricultural region. Approximately 500,000 acres are

presently under irrigation, consuming 2.25 million acre

feet each year. There are numerous dams and ir?igation

diversions on the river. These include Horn Rapids,

Presser, Sunnyside, Wapato, Roza, and Easton. A

screening structure is associated with each of these dams

except at Easton (which is currently being constructed).

For an extensive description of the Yakima Basin, see

Bryant and Parkhurst (1950).

7



In the Yakima system, reservoir storage acts to

regulate flows. Man-made Kachess, Keechelus, and Cle

Elum Lakes in the upper Yakima and Bumping and Rimrock

Lakes on the Naches system are the major storage sites.

These storage areas supplement flows during the

irrigation season (March-October) and store water in

the winter. Irrigation and power diversions generally

reduce flows in the lower sections of the Yakima River.

Sunnyside and Wapato dams near rivermile 108 divert

approximately one-half the total river flow at each site

into irrigation diversions in the summer and fall.

Prosser diversion removes approximately 1,400 cfs for

irrigation and power production throughout most of the

year. Due to the.large irrigation diversions at Prosser

and Parker, flows drop dramatically in the lower river

from June to October. Approximately 50% of the flows

withdrawn 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 September and October for irrigation purposes.

Many fish that spawned at this time deposited their eggs

in shallow water near the bank. When flows were

decreased at the end of the irrigation season, these

redds were often dewatered. Following court action in

1981 the irrigation flows were decreased in the Yakima

branch during the first week of September so that this

8



problem would not continue. To offset the reduction of

flows from the upper Yakima in September, flow is

increased in the Naches River mainly from Rimrock

Reservoir releases. This increased flow enters the

Naches River below the areas where most spring chinook

spawning occurs so it is not believed to impact spawning

success.



5.0 METHODS AND MATERIALS

5.1 NATURAL PRODUCTION

5.1.1 SURVIVAL TO EMERGENCE STUDIES

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 females associated with each redd

were collected and the length fecundity model developed

in 1986 was used to estimate the number of eggs deposited

in each redd. The redds were capped in February of 1988

and early emerging fry were collected and counted.

However, due to extremely high runoff during the spring

snowmelt the traps were not checked for several weeks.

When the flood waters receded the emergence nets were

not fish tight and the live boxes of several traps had

been lost due to high flows. Due to the incomplete

record of fry emergence in 1988 no analysis or reporting

of survival to emergence data will be included-in this

annual report.
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5.1.2 PROSSER SMOLT TRAP

Prosser smolt trap was operated continuously from

November 14, 1987 to June 30, 1988. Prosser trap

operates from a bypass pipe that shunts fish from rotary

drum screens in Chandler Canal back to the mainstem

Yakima River. In 1984, 1985, 1986 and 1987 trapping

efficiency (the percentage of outmigrants passing Prosser

Dam diverted into the trap) was calculated via a series

of releases of marked fish. The statistical methodology

for efficiency calculations was evaluated by Douglas

Chapman of the University of Washington Center for

Quantitative Science. A detailed description of the

evaluation process can be found in Appendix B of the 1986

BPA annual report. The basic procedure was as follows.

Once each week, fish captured in the trap during the

night were cold-branded.

differently, with one group

of the canal intake, and

Efficiency (Ei) was based

branded fish as follows:

Two groups were branded

released two miles upstream

the other in the canal.

on the recapture rate of

Ei = c.

&j ( c,i iRcj 1

where Ei = fraction of fish diverted into the canal

in the ith experiment;

R,i = number released directly into the canal

11



in the ith experiment;

rti = number released directly into the river

in the ith experiment;

c, = number recaptured from the canal release

in the ith experiment; and

c, = number recaptured from the river release

in the ith experiment.

During the 1984, 1985, 1986 and 1987 spring chinook

smolt migrations a total of 68 separate efficiency tests

were performed. A relationship was developed between

the combined 1984-87 efficiency data and river discharge.

This relationship was then used to estimate the total

number 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 from a linearized form of the logistic

equation Y = l/l+E (-A+BX). Lengths, weights and scales

were taken from random samples of all species and release

groups on a daily basis. In addition unbranded ad-

clipped hatchery spring chinookwere sacrificed for coded

wire tag analysis on a daily basis.
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5.1.3 WAPATOX SMOLT TRAP

The purpose of Wapatox smolt trap is to monitor the

spring chinook smolt outmigration in the spring and the

pre-smolt outmigration the rest of the year from the

Naches subbasin. Wapatox smolt 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 Wapatox 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-smelts

ceased October 29, 1987 when Wapatox Diversion Canal

ceased operation in order to meet instream flow

regulations. Wapatox smolt trap was operated March 4,

1988 when the rotary drum screens were put into place.

The trap was normally checked at least 5 times per week

and more often during peak migration periods. Only

salmonid species were enumerated. Fish were anesthetized

with MS-222 and fork lengths and weights were recorded.

Spring and fall outmigration estimates were

calculated assuming that trap efficinecy was directly

correlated to percent discharge into the canal (p.d.c.).

The efficiency model developed in 1987 was not used since

daily river discharge was generally outside the tested

range.
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When the trap was inoperable, an estimate of the

daily catch was made by interpolation of daily catches

preceding and following these periods.

14



5.1.4 ADULT RETURNS

Adult spring chinook salmon harvested below Prosser

in the 1988 Yakima Tribal ceremonial dipnet fishery were

monitored under the BIA 638 contract.

The Prosser and Roza Dam adult fish counting

stations were monitored in 1988. Counting at Prosser

began April 1 and continued through September. Roza Dam

was monitored from April 1 through September 30. Water

clarity at Roza Dam was such that fish swimming over the

counting board could be visually examined for the

presence or absence of an adipose fin. All adipose-

clipped fish were collected in a second trap and

sacrificed to recover the coded wire tags.

Spawning ground surveys were inititated on the

American River in mid-July under a contract from the U.S.

Canada Treaty. The Yakima Indian Nation was the lead

agency under a contract from the Columbia River Inter-

Tribal Fish Commission. Spawning ground surveys were

conducted throughout each reach of spawning area once

every other week. All carcasses were examined for

adipose fins, and fork length and mid-eye to hypural

plate length were recorded. Scale samples were taken,

and gonads were examined to determine sex and egg

retention in females. Following examination the tail Of

each fish was removed so it would not be examined more

than once.

15



5.1.5 ESTIMATES OF SURVIVAL THROUGH VARIOUS LIFE STAGES

5.1.5.1 Egg to fry:

As previously discussed, survival from egg

deposition to emergence was not completed in 1988. Total

egg deposition was calculated as mean fecundity of Yakima

River females (based on the length fecundity model)

multiplied by the number of redds located on the spawning

grounds.

The total number of fry produced (F) was calculated as:

F = mean fecundity of Yakima River spawners x

number of redds x survival from egg deposition

to emergence.

5.1.5.2 Egg to Smolt:

Survival from egg to smolt (SC,) was calculated as:

S =
CS estimated number of smolts at Prosser

total egg deposition for year class.

5.1.5.3 Fry to Smolt:

Survival from fry to smolt (So,) was estimated as:

% = number of smolts estimated to oass Prosser

fry for year class

16



Estimates of egg deposition and fry production were

made for 1981 to 1988 based on redd counts from spawning

ground surveys, Survival from egg to smolt and from fry

to smolt were based on 1981, 82, 83, 84, 85, and 86 redd

counts and 1983, 84, 85, 86, 87, and 88 smolt

outmigration estimates at Prosser.

5.1.5.4 Smolt to Adult:

The complete smolt to adult survival (S,) of wild

spring chinook salmon in the Yakima system was calculated

from the 1983, 1984, 1985 and 1986 smolt outmigration

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 smolt run. The jack and four

year old adults (two ocean fish) returning in 1987 and

1988 respectively, from the 1986 smolt outmigration were

also analysed for this report.
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5.2 HATCHERY OPERATIONS

5.2.1 BROOD STOCK EVALUATIONS

Hatchery spring chinook introduced into the Yakima

River from 1958 to 1987 have come from numerous sources

and stocks (Table l), although, as previously mentioned,

their contribution to the genome of naturally spawning

Yakima River fish has probably been minimal. An

experimental brood stock program was undertaken in 1984

and continued in 1985 to evaluate the benefits of using

spring chinook from the Yakima River as a source of

gametes. The purpose was to culture indigenous fish and

to determine the optimal stock for enhancement programs.

The best stock for enhancement programs will be

determined by a comparison of returns of adult fish from

four release groups: (1) a pond-acclimated group of

hatchery-reared "hybrids"(Yakima River males crossedwith

Leavenworth Hatchery females), (2) an acclimated group

of hatchery-reared "natives" (Yakima males crossed with

Yakima females), (3) an acclimated group of pure

hatchery smolts (Leavenworth males crossed with

Leavenworth females), and (4) a group of pure hatchery

smolts released directly into the river. Groups l-3 were

allowed volitional release from an acclimation pond in

the upper Yakima River. These groups will be used to

determine if cultured fish that are the progeny of Yakima

18



River 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

acclimating spring chinook in ponds for various periods

before allowing volitional release. Returns from group

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

Brood Release Sire Number Brood Release

year date Hatchery fish/Lb released stock locat ion
--_-----------------___________L________---------------------------------------

1958 a/59
1960 S/61
1961 2/62
1962 12/62
1962 63
1963 64
'1971 6173
1971 6173

1974 75

1974 4/76
1974 9/76
1975 3/77
1976 3178
1977 4/79
1977 4/79
1978 4180

1978 4/80
1979 4181
1979 4/81
1980 4182
1980 4182
1981 4-5183
1981 4183
1982 4184
1982 4/84
1963 6/84
1983 9184
1983 ii/a4
1983 4185
1984 6/85
1984 9185
1984 11/85
1984 3/86
1984 4186
1984 3/86
1984 3186
1985 3187
1985 3187
1985 3187
1985 4187

Klickitat
Leavenworth

Leavenuorth
Leavenworth

143
330

1000
1000

Klickitat 58
Klickitat 58

Ringold 3

Klickitat 29
Klickitat 19
Klickitat 7
Carson 20

Klickitat 12
Klickitat IO
Leavenworth 18
Klickitat 14
Leavenworth 20
Leavenworth 14
Leavenworth 15
Leavenworth ia

Leavenuorth 19

Entiat 19
Entiat 25
Leavenworth 66
Leavenworth 25
Leavenworth 22
Leavenworth ia
Leavenworth 66
Leavenvorth 25
Leavenworth 22
Leavenworth 21
Leavenworth 20
Leavenworth 17
Leavenworth 17
Leavenworth 21
Leavenworth 17
Leavenworth 17
Lesvenuorth 20

20,000
18,000

5,000
5,000

12,500
10,000

162,400
162,400

8,580

7,230
42,775

13,300
2,462

50,000

25,000

24,000
30,260

33,616
400,221
100,050
401,714
103,110

97,012
29,636
42,552

102,837
102,833
108,305
50,000

100,000
100,000
100,000
51,846
50,657

Klickitat
Icicle

Icicle
Icicle

Klickitat
Klickitat

Ringold
Klickitat
Klickitat

Coulitr
Carson

Coulitt
Klickitat

Carson
Klickitat
Leavenworth
Leavenworth
Leavenworth

Leavenworth
Leavenworth

Carson
Carson
Carson
Carson
Carron
Carson
Leavenworth
Leavenuorth

Leavenworth
Carson
Carlon

Yakima River
Yakina River

Yakiaa River
Yakira River
Ni lc Springs
Nile Spring8
Naches River
American River

Nile Springs

Nile Springs

Nile Springs
Nile to Richland

Nile Springs
Yakiaa River

Nile Springs

Nile Springs
Yakima River

Nile Springs
Yakiaa River
Nile Springs
Yakima River

Nile Springs
Yakina Rjver

Nile Springs
Yakima River
Yakima River
Yakima River
Yakina River
Yakima River
Yakima River
Yakina River
Yakira River
Yakina River
Yakima River

46,476 Carson/Yakima  Yakina River

33,052 Yakima Yakina River

42,436 Carson Yakima River

44,899 Carson/Yakima  Yakima River
47,576 Yakina Yakima River
42,796 Carson Yakima River

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

N o t e : Native spring chlnook broodstock in Klickitat River at times was
supplemented with Carson, Coulitz,  Eagle Creek, and Uilliamette  Fish.
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5.2.2 ADULT HATCHERY RETURNS

Fourteen groups of adult hatchery fish returned to

the Yakima River in 1988. Coded-wire tags were recovered

from three sources; the Yakima dip net fishery, the

spawner surveys and carcass recovery surveys in the

Naches River, and from the adult trap at Roza Dam. All

tags recovered were expanded by the sample rate (fish

sampled/total number of fish caught for a fishery or

carcasses sampled/total number of spawners estimated in

each river for spawner surveys) and by the mark rate or

coded-wire tag retention rate.

Survival rate for hatchery smolt to adult was

calculated by dividing the total expanded return of

adults from each release by the estimated passage of

smolts by Prosser from that release. The expanded return

numbers were also divided by the total number of smolts

released in each group to obtain a hatchery planting to

adult survival rate.
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6.0 RESULTS AND DISCUSSION

6.1 NATURAL PRODUCTION

6.1.1 SURVIVAL TO EMERGENCE STUDIES

Results of survival to emergence studies will not

be presented due to extremely high spring runoff

preventing data collection during much of the emergence

period.

6.1.2 PROSSER SMOLT TRAP

Smolt outmigration was estimated from a logistic

relationship between percent river diversion and percent

entrainment (Fast et. al., 1985). A logistic

relationship was fit to data from test releases made in

1984, 1985, 1986 and 1987. This relationship was used

to estimate 1987 outmigration (Appendix B of the 1986 BPA

annual report). Test releases will be made throughout

the duration of the project. The diversion-entrainment

relationship will be refined and the outmigration of

previous years re-estimated on a yearly basis.

6.1.2.1 Winter Movement

The Prosser smolt trap was operated continuously

from November 14, 1987 through March 31, 1988 to monitor

the winter outmigration of juvenile spring chinook and

other salmonids. A total of 62,846 salmonids were

counted including 59,898 wild spring chinook, 2,945 wild
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steelhead trout, 1 hatchery steelhead trout and 2 coho

juveniles. A daily breakdown is presented in Appendix

B.l.-B.5.

The estimated winter outmigration of spring chinook

molts past Prosser is 72,270. Sixty-five point seven

percent of the spring chinook winter outmigration

occurred during the third week of December (Table 2).

Only 15.2% outmigrated during January, February, and

March combined. The 1986-87 winter outmigration peaked

the first week of December with a strong outmigration

following the second week (Fast et al. 87). Signifcant

numbers appear to move in December in both 1987 and 1988.

In 1987 and 1988 spring chinook winter outmigrations

(previous to March 31) made up 26.2% and 22.1%

respectively of the combined spring and winter

outmigration. This year the left pelvic fin was removed

on 17.3% of the spring chinook passing the smolt trap.

This clip will identify returning adults as winter

outmigrants and will provide data for preliminary

estimates on the contribution of winter outmigrants to

production.

Mean fork length of spring chinook for November

through March was 120 mm, 118 mm, 115 mm, 115 mm and 142

mm respectively (Table 3). Mean condition factors for

the same time period ranged from 10.4 to 10.8 (Table 3).
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6.1.2.2 Spring Movement

Atotalof 270,628 salmonids were counted at Presser

smolt trap April, 1 through June 30, 1988. The total

catch included 79,023 wild spring chinook, 45,362 wild

fall chinook, 21,029 hatchery fall chinook, 16,593 wild

steelhead, 5,386 hatchery steelhead, and103,235 hatchery

coho.

Total estimated outmigration of salmonids is

presented in Table 4. Estimated outmigration of wild

spring chinook, fall chinook and steelhead smelts was

255,407, 74,853 and 70,003 respectively. Estimated

outmigration of hatchery fall chinook, steelhead and coho

was 66,925, 15,950 and 612,244 respectively.

Estimated outmigration of wild spring chinook smolts

in the months March through June was 159,588, 91,949,

3,900 respectively. No fish were counted in July. The

week of highest smolt outmigration occurred April 15-21,

when 69,017 smolts outmigrated (Figure 2). However, the

single highest day of outmigration was May 14, when

43,318 spring chinook smolts passed Prosser. The date

of median passage was April 23, 1988, the same day as in

1987.

The estimated outmigration for all species is

approximately 3% higher than the true outmigration,

because, the seperator was not fish tight for most of

the season,
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The outmigration of wild spring chinook was much

lower than anticipated. This may in part be due to

accidental dewatering of the reach between Easton Dam

and the Cle Elum River confluence between June 9 and

June 12 that reached a low of 17 cfs on June 11. Normal

flows in early June are in excess of 100 cfs to privde

rearing habitat. The exact number of mortalities caused

by stranding and additional predation can not be

estimated. This reach makes up the majority of the

spawning habitat for the Yakima River system and thus

the mortalities are assumed to be significant (Personnal

Communications, Tuck 87).

Mean monthly fork length for spring chinook in

April, May and June were 126 mm, 127 mm and 123 mm

respectively (Table 3).

Mean monthly condition factors for April, May 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 outmigrants.

Monthly length frequencies of chinook sampled in 1988

are depicted in Figure 3. Lengths are bimodally

distributed in April and May, with fall chinook

comprising the first mode and spring chinook the second

mode. Fall chinook comprised most the smolt outmigration
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Figure 3. Length frequency distribution for wild spring chinook
caught at Prosser smolt trap in March through June,
1988.
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in June.

Explicitly, the number of wild fall chinook

migrating past Prosser Dam in a given week was estimated

as follows: i=b

Nj gW&j 1 (Fi,j )I = Nf,j equation 1.

i=a

where a and b are length increment 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,j = the percent of sampled wild chinook in

week j

falling in length interval i ;

Fi,j = the percent of fish in length interval i

in,week j determined from scale analysis

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

N j = the estimated outmigration of all wild

chinook in week j ; and

Nf,j = the estimated number of wild fall chinook

in week j.

6.1.3.4 Salmonid Smolt Survival Rates to Prosser

The survival of smolts from release points ranging

from 57 to 145 miles above Prosser has been poor since

monitoring of outmigrations began in 1983 (see Appendix

Tables C.l-C.3). Over the past five years, the mean
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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 wild spring chinook were

estimated from 23 replicated releases made in April,

1988. These releases indicated that the survival of wild

spring chinook smolts was equivalent for fish released

above Roza Dam, above Sunnyside Dam and below Sunnyside

Dam, and averaged 57 percent, and that the survival of

smolts released below Wapatox was lower, averaging 40

percent. From 1984 through 1988, an increasing number

of screens and smolt by-passes at large diversion dams

were rebuilt, and by 1987, all of the major diversions

dams, except Wapatox, were rebuilt. Never-the-less smolt

survival rates, as summarized in Appendix Tables C.l and

C.2, remained low. This fact has serious implications

for the Yakima/Klickitat Production Project, especially

in light of the fact an additional 20 percent of the

outmigtation may be lost between Prosser Dam and McNary

Dam (see Appendix Table C.3).

It has been speculated that poor smolt survival, even

after correction of the problems at diversion dams, is

attributable to predation in reaches of the the open
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river, particularly those reaches below major diversion

which are rather severely dewatered during dry springs.

The predator under greatest suspicion is the northern

squawfish, although gulls are known to feed,heavily on

smolts in a few locations. The specific mechanism

proposed is a6 follows. During dry springs, when the

reservoirs are spilling little or no water, river flows,

water velocities and mean depths drop dramatically,

especially below major diversions. Accordingly, the in-

basin residence time and predatory vulnerability of

outmigrants is greatly increased. As the river shrinks

and fewer near-shore refuges are accessible, smolts and

predators are concentrated in smaller areas, and the

consumption rates of predators (the functional response)

increases. Smolts in the end of the outmigration, in mid

to late May, are especially unlucky, as increasing water

temperatures further accelerate predator consumption

rates.

Available data from the literature indicates smolt losses

of the magnitude observed in the Yakima could be mainly

or entirely attributable to squawfish predation. In the

last two weeks of April, 1987, when 57 percent of the

1987 spring chinook outmigration occurred, the passage

at Prosser was estimated at 141,800 spring chinook

smol ts . Assuming that 1/14th of this number entered the
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reach from Sunnyside Dam to Prosser Dam each day of these

two weeks, the mean smolt 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 smolt

consumption (smelts/predator/day) as a function of smolt

density. This relationship suggests squawfish in the

Sunnyside to Prosser reach in the last two weeks of

April, 1987, would have been consuming about 0.3 smolts

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 least twice

as great as the figure used. A consumption rate of 0.3

smelts/predator/day  may, however, be fairly descriptive

of the mean rate over the entire outmigration 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

Appendix Table C.2), the total number 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

smolts/day/squawfish 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 consume 190,000 smolts. If

the mean feeding rate were 1 smelt/day, the necessary
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population would be only 2,800 squawfish. Squawfish

populations of this magnitude could easily reside in the

Yakima system. The total area of the mainstem Yakima

and Naches drainage (at bank-full flows) is about 3,030

hectares. If squawfish densities in the Yakima are

comparable to the 12/ha observed in Lake Washington

(Bartoo, 1977), as many as 36,360 fish could reside in

the drainage.
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6.1.3 WAPATOX SMOLT TRAP

The fall pre-smolt outmigration was only monitored

during October because operation of Wapato Diversion

Canal ceased in order to provide adequate instream flows

downstream to the facility. The estimated number of

spring chinook outmigrants in October was 7,820 (see

Table 5). Mean fork length in October was 90 mm.

The smolt outmigration was monitored March 4, when

the screens were installed, through June 17. A monthly

summary of the estimated number of spring chinook

outmigrants in 1988 is presented in Table 5. Estimated

spring chinook smolt outmigration in March, April, May

and June was 11,076; 27,725; 1,295 and 269 respectively.

Total estimated outmigration past Wapatox was 40,365

smol ts .

The estimated weekly catch of spring chinook is

presented in Table 6. Highest estimated outmigration

occurred April l-7, when an estimated 13,282 smolts

outmigrated. This represents 60.3% of the total

estimated outmigration. Median passage date was April

5.

Monthly size distributions of spring chinook smolts

are presented in Figure 4. Mean monthly fork lengths in

April, May and June were 92, 95 and 96 mm, respectively.
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Table 5. Sumary of mnthly outmigration of spring chinook at Wapatox in 1985 through 1988.
-__-______-_--_---__I___________________---------------------------------------- ------------_----_-_

YW Species March April May June July August September October November

1985 Spring chinook

1986 Spring chinook

b 38,786 2,823 323 193

b 2,925 3,902 765 509 169 2,178 8,707 48,779

140 4,941 39,271 15,573a

1987 Springchinook b 13,561 2,335 245 608 1,158 3,464 7,820 b

1988 Spring chinook 11,076 27,725 1,295 269 b b b C c

___--_---___~____~______--_---_--______~------_--_____-- --------------------------------------

Vrap was only operated 11/l to ll/lO.

?Prap not in operation.

"Data not available at time of writing.
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ll./l8-24

lJm-wl

357

1,6ll

1,651

1,m

3,930

Lf=

l,f=J

23,247

W=j

3/l-10 2,096 5.2

3/l&17 2,589 9.0

3/B-24 4,833 15.5

3-31 4,833 27.4

4/l-7 l3,282 60.3

4/B-14 8,758 62.0

4/E-21a 4,327 92.8

4/22-a 1,253 95.9

,4p3-5/5 3 9 3 96.8

5/6-l2 384 97.0

5/u-19 371 98.7

5/Z&26 176 99.2

5 m - w  ll2 99.4

W-9’ I.38 99.8

6/m-16 93 100.0
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6.1.4 ADULT RETURNS

In 1988 a total of 3,590 adult and 324 jack spring

chinook salmon returning to the Yakima River were counted

at Prosser fish ladder at RM 48 (Tables 7 and 8). This

gives a total of 3,914 salmon 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

subsistence dipnet fishery below Horn Rapids and Prosser

Dams (Table 10). Therefore, total return to the Yakima

system was 4,247 spring chinook salmon (Table 11).

Spring chinook were counted at Roza Dam from April

to September 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 collected at Roza

Dam to recover the coded wired tags for release group

identification. An additional 111 fish were harvested

between Prosser and Roza Dams 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 median dates of passage at Roza Dam were May 29

and May 26 for spring chinook adults and jacks

respectively.
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(1) (2) (3) (4) (5)

I2 325 0 0.0000
I3 401 0 O.OCKlO
14 408 1 o.OaI3
15 415 20 0.0056
16 422 145 0.0404
17 429 390 0.1086
18 506 979 0.2726
19 5l.3 703 0.1972
20 520 704 0.1960
21 527 310 0.0863
22 603 171 0.0476
23 610 79 0.0220
24 617 43 0.0x20
25 624 2 0.0006
26 701 19 0.0053
27 708 14 0.0039
28 715 6 0.0017
29 722 0 0.0000
30 729 0 0.0000

(4) (5)

17 429 2 0.0062 2 0.0062
18 506 3 0,0093 5 0.0155
I3 513 24 0.0745 29 0.0901
20 520 78 0.2422 107 0.3323
21 527 106 0.3292 2l3 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 o.oalo 321 0.9969
27 708 0 o.oooo 321 0.9969
28 715 1 0.0031 322 1.oooo
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(1) (2) (3) (4) (5) (6)

I2 325
I3 401
14 408
I5 415
16 422
17 429
18 506
I.9 5l3
20 520
21 527
22 603
23 610
24 617
25 624
26 701
27 709
iti 715

30

0
.O
1

20
145
392
902
732
782
416
239
lo8
53
3

I.9
14
7

0.m
O.OWO
o.ooo3
0.0051
0.0371
O.loo2
0.2510
0.1871
0.1998
0.1063
0.0611
0.0276
0.0135
O.ooo8
0.0049
0.0036
O.OO18
O.oooO
0.0000

0
0
1

21
166
558

3470
3709
3817
3870
3873

39J.3

~~

0.0000
O.oooO
o.ooo3
0.0054
0.0424
0.1426
0.3936
0.5806
0.7805
0.8868
0.9479
0.9755
0.9890
0.9898
0.9946
0.9902
1.aIoo
1.m
1,aloo
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Table IO. 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 CM SH CH SH CH SH CH SH

-----------------------------------------------------------------------------------------

1981

1982

1983

1984

1985

1986

1987

1988

1,334 0

1,686 IO

1,324 0

2,6TI 3

4,529 54

9,442 158

4,390 40

4,247 220

49

78

72

116

267

372

332

113

137 1

241 11

30 0 216

105 2 434

3

13

9 11 30 84 16

122 18

61

48 3 289

483 21 865

25

24

212

60

598 0 1,340

114 6 546

5

6

42 69 0 444 0

81-88

Average 3,704 61 0 175 2 111 5 164 4 527 6

-----------------------------------------------------------------------------------------
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(1) (2) (3) (4) (5) (6)
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(1) (2) (3) (4) (51 (6)
I2 0.0069

t%E
O&l

Ei Kz
0:8030
Cp5&

1619 0:9326
1663 0.9579
1663 0.9579

Es?3 0.9585 0.9666
0.9718
0.9804
0.9856

A summary of adult and jack returns to each of the

dams, harvest below and above Prosser, and the number of

fish available to spawn in the Yakima and Naches Rivers

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 important for estimates of survival through various

life stages and are included in this report for that

reason.

Upper Yakima Survevs: 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
discovered in the area between Roza Dam and Selah Bridge.

The number of chinook escaping past Roza was 1,736;

the number of redds was 539. The resulting statistic was
3.11 fish per redd. There is no accounting for pre-

spawning mortality by this method. Consequently, 1.82
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does not necessarily reflect the average number of fish

observed on a redd on the spawning grounds.

174
253

1,914

a It was calculated that there are 2.02hfjz

F
ii?

redd in the Yakima
:ving a total of 253 fish spawning 2aDamintheYakima

&%&lated as nwrber of fish counted at F!rosser minus the harvest
between Presser and Roza minus the fish spawbing in the Yakima
below Roza minus the n&r of fish counted at Roza ladder.

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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1981 I.982 I983 I.984 1985
w---

126 204 104 302 322
35 92 32 66 77
30 I59 87 145 l37
39 80 67 118
2 s"

6
,9 22a

5- 25 11 17

57 30 I5 31
0 0 0
- - - YP

I.53
3

102

352
I27
352
253

118

n
0

514

270 186
45 37
211 I.27
205 76
70 20
26 14

75 79

El? 27O

294 573 360 634 951 1793 1063 566

72 1136 72 141 464 222 239
20 6 11 26 74 I.96 l33 59

LiitLle l-W-e3 River 16 I.2 9 41 44 110 42 41
FkiuAmkco3Ek 0 2 4 24 11 17 28 17
lkdezRiuer 64 23 23 57 I57 526 252 124

172 54 83 220 427 l3l3 677 480

Ikbsintotal 466 627 443 854 1378 3106 1740 1046
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6.1.5 ESTIMATES OF SURVIVAL THROUGH VARIOUS LIFE STAGES

6.1.5.1 Egg to Fry:

Survival from egg to fry was discussed extensively

in the survival to emergence sections of the 1985 and

1986 annual reports. The survival from egg to emergent

fry was calculated to be 59.6% which is the mean of the

62.5% estimate in 1985 and 56.7% in 1986. As discussed

earlier the 1988 studies were terminated by high spring

runoff and damage to the redd cap nets.

Total egg deposition in the Yakima 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 remaining Naches

system due to different mean size of females in each of

these areas. The mean fecundity as calculated from the

length fecundity model and the mean length of females

measured in each subarea in 1985 was 3,908 eggs/female

in the upper Yakima, 6,198 eggs/female in the American

River and 5,150 eggs/female in the rest of the Naches

system.

The total number 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 mean of the 62.5% estimate in

1985 and the 56.7% from 1986.
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1,796
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E
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1,148,952

2,110,2oa
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2,239,284

2,528,9l2

6,1985,150 zz!i2
3,908 1,406:880

l,~,~

v9f3 ~I~z:,” 2,477:6X!

31686,128

873,9186,198
5:," 3,716,508 11472,900

6,063,326

6,198 2,875,872

5,150 3,908 741Ef%I I

14,272,140

6,198 1,375,956

Z:E
2,343,25CI
4,l54,204

7,873,410

6,198
5,150

1,481,322
1,241,l50

3,908 2,211,928

4,934,400
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Table 18. Estimated fry production frun eggs deposited in
the Yakim Basin frun 1981 to 1988.

-----------------------------------------------------------------

Broodyear Tbtal. egg deposition % survival !lbtal 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

the number of smolts estimated to outmigrate past Presser

divided by the total egg deposition for their year class

as calculated in Table 17. The egg to smelt SurViVal

from egg deposition for the brood years 1981 to 1986 and

corresponding smolt outmigration years of 1983 to 1988

are presented in Table 19.

This mean percent survival from egg to smolt of 4.4%

is much lower than the 10.7% (range from 5.4 to 16.4)

reported by Major and Mighell (1969). Bjornn (1978)

evaluated natural production of spring chinook in the

Lemhi River, Idaho, and over an 8-year period found that

survival from egg to migrant 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 level of

spawning escapments to the upper Lemhi River low during

the study years, thus underseeding may have resulted in

maximum survival rates for juvenile chinook in that

system.

I981 2,110,208 l&102 6.5%

2,528,9l2 123,732 4.9%

l,fm~ 83,614 4.5%

3,=,=8 169,077 4.6%

6,063,326 251,975 4.2%

1986 14,272,140 =,m 1.8%

4,503,l29 169,984 4.4%

Several other studies conducted on mid-Columbia

tributaries had survival rates similar to those observed

in the current study. In the Deschutes River, Oregon

Johasson and Lindsay (1983) found an average egg-to-

migrant survival rate of 3.5 percent (range 2.3% to 5.5%)

for their spring chinook smolts. These were primarily

yearling spring migrants but also included fall (age 0)

migrants. An egg-to-migrant survival rate of 5.2% (range

3.6% to 6.7%) was found for spring chinook in the John
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Day River, Oregon, (Lindsay et al., 1981). These

percentages were based on yearling spring migrants only.

In 1986-87 and 1987-88 were we able to make

estimates of the winter outmigration in the Yakima River

because the new and improved screens were left in the

canal due to the milder than average winter. The winter

outmigration increased the total 1987 smolt outmigration

from 251,975 to 330,323 smolts and the total 1988 smolt

outmigration from 255,407 to 327,677. The new Chandler

Canal screens will allow winter sampling to occur more

regularly in the future.

6.1.6.3 Fry to Smolt:

An estimate of the survival from fry to smolt (Sn)

based on the fry production (Table 20) and smelt

outmigration at Prosser for the brood years of 1981 to

1986 is reported in Table 20.

1981 1,257,664 136,102 10.3%

1982 1,=7,=2 123,732 7.6%

l,l.l5,747 93,614 7.1%

2,l96,932 169,on 7.7%

3,6l3,742 251,975 7.0%

3,506,195 =,m 3.0%

3,932,922 169,904 7.1%
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6.1.6.4 Smolt to Adult:

The smolt to adult (S,) survival based on the 1983

smolt outmigration 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 River is reported in Table 21.

It was estimated.that 6,012 wild three, four, and five

year old fish returned from an estimated smolt

outmigration of 135,548 fish in 1983.

The smolt to adult (S,) based on the 1984 smolt

outmigration estimated 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 Yakima River

is reported in Table 22.

The smolt to adult (S,) based on the 1985 smelts

outmigration estimated 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 Yakima River

is reported in Table 23.

This estimated rate of survival from smolt to adult

is also subject to error due to our estimation of total

outmigration. We are quite confident in the smolt

outmigration estimation procedure for Prosser (Section

6.1.3). However, from the recent findings at Wapatox

smolt trap indicating an extensive fall outmigration,

and the premliminary findings at Presser smolt trap this
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past winter (see section 6.1.3.1), there may be a large

outmigration of pre-smolt spring chinook in the months

when the Chandler: Canal smolt trap is inoperable due to

screen removal.
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lm3lt!x3lltsto~
tirres50%(4~oJ.dfish)~

1,381
691

E Total adults counted at Roza fish ladder.
Spring chinook calculated to spawn in Yakima River

below Roza dam from 91 redds at 2.6 fish/redd = 237
(lsh.
Estimate of percentage of 544 spring chinook that were
harvested above Prosser and below Roza that would have

P
one up Yakima. Based on 66.3% of adult run returning
o the Yakima 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 minus
adult count at Roza minus
harvest between Prosser and

s awning below Roza minus
I?oza.

Est imate  of
Prosser and fi

ercentage of 544 fish harvested above
elow Roza that would have returned to the

Naches s stem
EstimateCT

(33.7%
that 50% o2 'the adults in the Naches system

are four year old fish.
From Table 22.
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Ida "!IiiEE3iE (4's + 5's) to presser
plusadilt-~prcssez'

by;

!ltkal retxrn of id.ilt (4's + 5's) to systan 9,093

MIltstom*
pll.lE706(wmm)b

2,967
706

Ellus504(-~prossaT)c 5K)

4,2l3

4,610
270

5,163

l,O%

Total adults counted at Roza fish ladder.
Spring chinook calculated to spawn in yakima River
gf,';w Roza dam from 321 redds at 2.2 flsh/redd = 706

Estimate of percentage of 544 spring chinook that were
harvested above Presser and below Roza that would have

P
one up Yakima. Based on 66.7% of adult run returning
o the Yakima and 33.3% to Naches.

Estimated that 100% of the adults in the Yakima are
four year old fish.
Estimated as total return of adults to system minus
adult count at Roza minus spawning below Roza minus
harvest between Prosser and Roza.
Estimate of percentage of 810 fish harvested above
Prosser and below 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 Table 23.
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1,610

E!

1,978

4,055

4.9%

6 Total adults counted at Roza fish ladder.
Spring chinook calculated to spawn In Yakima River
Ffi;w Roza dam from 125 redds at 2.02 flsh/redd = 253

' Estimite of percentage of 174 spring chinook that were
harvested above Prosser and below Roza that would have

if
one up Yakima. Based on 66.3% of adult run returning
o the Yakima and 33.7% to Naches.

d Estimated that 100% of the adults in the Yakima are
four year old fish.

' Estimated as total return of adults to system minus
adult count at Roza minus spawning below Roza minus
harvest between Prosser and Roza,

' Estimate of percentage of 544 fish harvested above
Prosser and below Roza that would have returned to the
Naches s stem

g Estimated
(33.7%

that 50% o2 *the adults in the Naches system
are four year old fish.

h from Table 24.
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wilt '4dz 3tz (4’s + 5’s) to prnsser 3,590
plus~thar\lest-- 333

Tual retlxn of a3.ll.t (4's + 5's) to EyaTn 3,923

Adiltstoma
plus237 Lpairq-m)b

1,633

plus361 rynclestE33sIR-)cI %

1.8%

Total adults counted at Roza fish ladder.
Spring chinook calculated to spawn in Yakima River
;f,';w Roza dam from 19 redds at 2.04 flsh/redd = 46

Estimate of percentage of 111 spring chinook that were
harvested above Presser and below Roza that would have

ii!one up Yakima. Based on 66.3% of adult run returning
o the Yakima 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 minus
adult count at Roza minus spawning below Roza minus
harvest between Prosser and Roza.
Estimate of ercentage of 111 fish harvested above
Prosser and gelow Roza that would have returned to the
Naches e stem (33.7%
EstimateJ that 50% oh 'the adults in the Naches system
are four year old fish.
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6.2 HATCHERY OPERATIONS

6.2.1 OUTPLANTING STUDIES

6.2.1.1 Smolt releases

Three groups of spring chinook smolts were released

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

Yakima River between RM 1515 and 200 in 1986 and 1987,

to evaluate the effectiveness of rearing and releasing

hybrids and acclimating fish in earthen ponds and then

allowing for a volitional release as smolts.

Similar releases were made 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 compare

acclimation ponds vs. direct river releases. The 1986

release groups represented the first time the wild x wild

and wild x hatchery hybrids were released. The 1987

release groups were a repetition of the 1986 releases.

The 1983 release groups returned as six year old adults

in 1987 and the 1984 release 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 release

groups returned as four year old adults in 1988. Other

release strategies tested were June fry plants and

September and November 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 EVALUATIONS

An experimental brood stock program was undertaken

in 1984 and continued in 1985 to evaluate the

effectiveness of using spring chinook adults from the

Yakima River as a source of gametes for hatchery reared

fish in an attempt to maintain the genetic components

indigenous to the Yakima Basin. Crosses were made to

obtain four different release groups; wild males and wild

females, wild males and hatchery females, and two groups

of hatchery males and females. The first three groups

were released in acclimation ponds and the fourth group

was released directly into the Yakima River and compared

with survival of group three - a continuation of the

acclimation pond vs. river release study. The required

crosses were made in 1984 and 1985 from Yakima River

brood stock adults taken from the Roza adult trap. The

hybrids were reared at Leavenworth National Fish Hatchery

and released as smolts. The first releases, the 1984

brood year products, were made 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 calculated at Prosser

smolt trap for smolt survival. The survival to returning
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adults will be determined for each group through 1990

when the five year old adults from the 1987 smelt

releases return to the river.

6.2.3 ADULT HATCHERY RETURNS

Spring chinook adults from fourteen different

hatchery release groups were recovered in 1988, These

fish were identified by the coded wire tags recovered in

the Yakima River ceremonial dipnet fishery, from spawning

ground surveys and carcass recovery surveys conducted on

the Yakima and Naches River systems in August, September

and October of 1988, and from the adult trap at Roza Dam.

All 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

release data for all hatchery groups that could possibly

return to the Yakima 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 release group; the 1986 upper Yakima groups;

the June, September and November 1984 and 1985 fry and

pre-smolt release groups and the 1985, 1986 and 1987

Mary's pond release groups. The expanded recoveries for

each of the release groups is presented in Table 26. An

analysis of the 1983 upper Yakima River release group

indicates that 2 six-year-old adults returned in
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1987, 12 five-year old adults returned in 1986 and 31

four-year-old fish returned in 1985. The total estimated

adult return was thus 45 fish. There were 97,725 smolts

released in the upper Yakima in 1983. This gives a

"smelt-at-release" to adult survival rate of 0.05%. It

was estimated that 20,131 of these smolts survived

passage to Prosser Dam in 1983. The smolt-at-Prosser to

adult survival rate was thus 0.22% This compares to a

"smelt-at-release" to adult survival rate of 0.08% and

"smolt-at-Presser" rate of 0.2% for the Nile pond

acclimation release group.

Survival rates for smolt-at-Prosser to adult are

almost identical between the acclimated and non-
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5-E-28 4 2

5-l5-29 4 21

5-E-30 4 I.8

5-B-32 4 22

5-15-33 4 28

5-I545 4 3

5-15-46 4 24

5-15-47 4 27

5-I.548 4 6

5-E-49 4 14

5-I.540 4 6

5-%51 4 3

5-14-46 4 1

5-17-56 4 1
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1.00

1.00

1.00
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1.00

1.00

1.00

1.00

1.00

1.00

l.cn

1.00

2

21

18
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3
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6

14

6

3

1

1

.9C6 2

,905 23

,944 19

.958 23

,958 29
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340 26

.940 29

,925 6

308 15

370 7

.8!31 3

,837 1

.843 1
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acclimated 1983 release groups. The survival rate from

release site to Prosser, however, was almost twice as

great for the acclimated fish (38.5%) as for the non-

acclimated fish (20.6%). Thus, acclimation and

volitional release apparently increased the relative

fitness of acclimated smolts, perhaps by allowing

recovery from the stress of handling and transportation

and/or the development of adaptive behavior patterns

(e.g., predator avoidance responses).

An analysis of the 1984 release group at Nile

Springs pond and the 1984 upper Yakima River release

group indicates that a total of 40 adults returned from

from this Nile Springs release group. The survival from

smolt at release (29,636 smolts) for this acclimation

pond release was therefore 0.13%. It was estimated that

16,063 or 54.2% of these smolts survived to Prosser smolt

trap. This gives a "smelt-at-Presser" to adult survival

rate of 0.25%.

A total of 17 adults returned from the 1984 Upper

Yakima river release. A total of 45,552 smolts were

released in this experimental group. That gives a

"smolt-at-release" survival rate to adult of 0.04%.

These smolts survived to Prosser at 32.7% rate which give

14,896 smolts and a "smolt-at-Presser" to adult survival

rate of 0.11%.

An analysis of the 1985 release groups indicates
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that 2 adults from the 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

released in June of 1984 for a return rate of 0.03%. The

September 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 November parr release had

a total of 62 adults return (43 in 1987 and 19 in 1998).

This return was from a parr plant of 108,305 fish for a

survival rate of 0.06%. The Upper Yakima River smolt

release from the 1983 brood year also yielded a total of

62 returning adults (39 in 1987 and 23 in 1988). These

adults however returned from plant of only 42,210 smolts

for a survival rate of 0.15%. The 45,195 smolts released

from the accimiation 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 lowest survival rate at 0.03%, the September and

November parr releases had the same return rates of 0.6%

and the direct upper Yakima River smolt releases and

acclimation pond,fish had survival rates of 0.15% and

0.18% respectively.

The analysis of the adults returns from the June fry

plants, September and November parr plants, and direct

river and acclimation releases of smolts from the 1984

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

available.
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Appendix A.

Prosser Diversion dam trap adult counts
April, 1988--July,  1988

and
Roza diversion dam trap adult counts

April, 1988--September, 1988.
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:I
01

01
iI
01
01
:I

if

:I
01
01
01
01
:I
01
01
:I

:I
01
01
:I
01
01
01
01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
a
a
a
C
C
C
C

I

I

I

!

I

/

1

I

~/

’ I
’ I
’ I
’ I
’ I
’ I
’ I
II
’ I

01
:I
01
:I

“,I
01
:I
01
01
01
:I
01
01
01
01
01
:I
01
01
Xl
01
01
iI

01 01 01

:I iI :I
01 01 01

Ol Ol
iI

81
01 21 11

Y z 21
01 01 :I
01 01 21
01 01 01
01 01 21
01 0101 01 1y

iI Ol ‘I01 ‘0 I
01 01 31

Ol 81 21
:I 01 17 71 I
;I :I

16 I
26 I

Ol “,I
‘1 I

:I 01 ‘2 71 I
01 01 01

Ol Ol31 01 $1
41 01 49 I
01 01 17 1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

01
:I
01
01
01
01

:I

:I

:I
01
01
01
:I

:I
01
01
01
01
:I

ii
01
01
01

01

ii
01
01
01
01
01
Sl
01
01
01
01
01

Xl
01
01
01
01
01
:I
01

ii

i)
01

01
01
:I

:I
01

Ii

01
01
01
01
01
01

i)
01
01
01
:I
01
01
01
01
01
01
01
01

01
01
01
01
XI
01
XI
01
01
01
01
01
01
:I
01

81
01

:i
01

001
01
01
01
01
01

01
01

iI
01

:I

:I
01
01
01
01
01
01
01
01
01
iI
01
21
21
21

:I

:t

iI
91

01 01
81 !I
01 31

Sl :)

01 61
i( 9”:

i)
‘0 I
12 I

01 ‘2 I
:I

‘4 I
‘9 I

0 1 155 1
01 -61
01 ‘1661
01 1691
01 lnl
01 1781
01 151
01 all
01 ml
01 241
01 =I
01 2671
01 2671
01 ml
01 USI
01 3941
01 4111

Total  1 0 l 0 l 01 0 1 0 l 0 l 0 l 9 l 01 41111  01 01 01 01 01 01 01 91 01 411



mix T&k A.2. Pfusser diwsimdaatilttraparntforFebrsaryl9B8.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S

DATE1 VW1 LWAI HCKJI liCKh~CWJ~OX4~  HSJI HS4I WI USA11 UWI WA) t+CKJl  HCIUI CC+iJI  CWA, HSJI HSAI USJI USAl

m-Feb
(P-F&
03-F&
W+-Fdl
CJS-Feb
05-F&
&'-Feb
aB-Fdl
WFeb
l&Feb
11-Feb
12-F&

Fzl
13-F&
If&F&
15-F&
16-Fcb
17-Feb
IbFdl
W-F8
2iB-FdJ
a-F&
2%Feb
23-F&
24-F&
25-Fdl
26-F&
27-F&
ZgFCb
29-w

0 91 01 4161
0 91 01 4161

01 01
0

01 01 0 Xl . Xl 4GI
01
x1

ii 0 9 1 01 Q&l
0 91 91 01 WI
0

Oi El
0 001 ZI

Xl
0 xi

01 0 13 I 01 01 4631  WI
Xl ii 0

0
PI '3 I 01 01 i-1 5761

:I :I 0
0

251  =I 01 01 7681 7651

01 01 0 251 01 7281
Ol 0 251 01 7841
01

iI
0 251 01 7951

Ol
if

0 31 01 8151
01 0 301 01 8531
01 01 0 301 01 =I
01

;I
0 301 01 =91

01 0 301 01 Ml

it Ol 01 I: 31 301 01 01 =I =I
01 01 0 301 01 WI

it 01 Ol
0
0 31 301 01 01 %I 8641

:I :I
0 =I 01 =I
0 31 I 01 ml

Total) 01 01 01 01 01 01 01 221 01 45911 01 01 01 01 01 01 01 3' I 01 wu

01
Sl
01
01
i)

:I
01
01
01
01
01
01

:I

XI
01
01
01
:I
01

:I

Sl

01
:I
Xl
y
Sl
01
01
01
iI
01
01
01
01
01
01
01
01
01
01

:I

81

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

01
01
01
Sl
01
01
:I
01
01
01

Xl
01
01
01
01
01
01
01
01

x1
01
q
01
Ql

01 01
01 01

a Ol 01
01 01
01 01
01 01
01 01
:I :I
01 01
01 01
01 01

4 Ol
:I Xl

01
01 01
01 01
01 01

xt Xl

:I xl
01 01

:I it
01 01
01 01

01 01 5 II

:I Sl i I/

Ol
:I

Xl : 11
01

01 01 s II
01 01 0 II

01 0101 01 :: ;I
Xl 01 ‘1311

0 I ‘26 II
31 01 4% II
01 01 2 II
01 01 ‘0 II

:I if
6 II

1’ II
41 01 20 II
‘II 01 38 II
01 01 0 II

Xl Xl : 11

01 0101 01 : 11
01 01 1 II
01 01
01 01 : II

01 01II 01 : II

01
01

Sl

Xl

:I
01

:I

:I
01
01

Xl
01
01
01

XI

iI
01

Xl

:I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

01
01

Xl
01
01
01
01
01
01
01
01

x1
01

if

Xl
01

Xl

Xl
01
01
01
01
01



Appnjix  T&b A.3. P-r divasim daa tilt trap amt for tlaaKh 1963.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S

DATE1  UW(  UCK4I  HCKJI HMA~CW.J~colA~  HSJ) HSAI  USJI USA11  UCKJI UOCAI  HCKJI  HCK.4~  CUUI CM1 HSJI HSA)  WI VU1

ol+ar
[P-Rar
U3-M
C%-tbr
OU(ar
CWbr
CJMar
CB-br
OFXar
IO-tW
ll-br
12*r

2
13-t&
14+x
15-W
l&thr
17+ar
IWGw
IWar
a)Sbr
Zl-thr
ZMar
Z-Par
24+br
&Rar

27-thr
28-M
29-rlar
3O-t!ar
31-M

01
01
01
:I
01
01

:I

:i
01
01
if

Ii

01
Xl

:I

xf

:I
01
01
01
01

i)
01
01
:I

:I
01

XI
01

ii

01
01

:I
01

Sl

Xl
01
01

Ii

01
01

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

01 ;

Ii ;

01 0
01

:I

;

0
01

:I

;

0
01 0

Xl 0 0
01

:I

;

0

:I O 0
01 0
01

:I

;

0
01 0
01 0
01 0
01 a
01 ;
:I C
01 c

1
0
0
0
0
0
0
0
0
4
1
1
0
1
0
0
1
0
0
4
0
2
0
a
1
2
C
1
1
1
1

:I 5 II

01 z II

Sl F 11

Ii : 2 II II
01 4 II
01 30 II
Xl

3' II
20 II

01 20 II

ii i If
3 II

Sl 19 4 II
I I

Sl 7 II
‘5 II

Xl 4 II
‘1 II

:I 34 7 II
II

01 '4 II
01 23 II
01 3 II
01 '7 I I
01
01 ?zn /I
01 ‘5 II

01

XI

Sl
01

Xf
01
01
:I
01

Ii

01

Sl
01
01

Ii

:I

xl
01
01
01

ii
Xl
01

Xl

:I
01
01
01

Xl

Xl
01
01
Xl

Xl

xi
01
01
01
01
01
01

iI
01
01
01
01
01

:I

:I

:I

:I
01
01
01
01
01
01

Ii

01

ii

Sl
01

pi
Sl
01
01
01
01

if

xl

xl

g

:I
01

Xl
01
01
01

ool
01
01
01

XI
01

i(

:I

Ii

01
01
01
01
01

001
01
01
01
01

Xl

“,I
01

ii

Xl
01

:I ZI
01 =I
01 =I
:I ii21
01 8931
01 =I
01 8-1

Xl tzI
01 =I

:I :y
01 1-1
01 ‘c=I
0 1 1051 1
0 1 1055 1
01 ‘OQI
01 ‘ml
01 ‘ml
01 ‘OnI
01 11261
0 1 11s 1
0 1 1147 I
01 ll7uI
01 1173)
0 1 1193 1
01 12l2(
01 12391
01 ‘&I

TotalI 01 01 01 01 01 01 01 331 01 =I1 01 01 01 01 01 01 01 &I 01 ‘12541



AFpmjix  T&k A-4. P-r diversim dan tilt trap aant  for April, 19BB.

D A I L Y  C O U N T S II CUHULATXVE  C O U N T S

DATE1  UW l WA1 HcKJl HCKAl CWJ 1 OX41 H S J  1ttSAl VSJl USAll  WCUl  WC41  HCKJI HCKAI CM1 CC+iAl  HsJl tfSAl  USJl USAl

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
a
0
a
a
a
C
C
1
c
C
c

If
I
i
I
I1
I

’ I
’ I
’ I
’ I
’ I
’ I
) I
I
iI
)I

0
0
0
0
0
0
1
1
0
1
0
4
4
3
6

11
13
4
12
a
24
31
23
15
32
49
77
SC
i-7
61

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
1
a
a
C

01 01 01
01 01 01
:I :I ii

Xl 3 Ol 01
01 01 01

Ol
Sl

3 3
01 01

01 01 01
01 01 01
01 01 01

Ol
XI

XI 4
01 01

31 01 01
01 01 01

31 01 01

;i 01 01 01 01
61 01 01

‘11 01 01
71 01 01
‘91 01 01
‘01 01 01
‘01 01 01

0
2
0
0
0
2
0
0
0
1
0
0
0
1
0
0
0
0
0
0
0
0
a
1
a
1
a
C
C
C

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
Cl
a
0
C

9
12
18
24
8
15
4
7
7
9
4
4
17
16
23
10
4
1
5
10
12
8
5
2
10
3
2
0
a
4

oi
01
01
01
01
01
01
01
01
01
01
01

Sl

01

:I

1 I
’ I
’ I

:I

’ I
’ I
’ I
21
21

:I

:I
01
01
01
01
‘I I
21
21
31

51

1’ I
'4 I
291
3' I
441
481
601
=I
112 1
‘43 I
‘65 I
‘8’ I
a9 I
al
345 I
395 I
472 I
=I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1

Xl
01
01
01

ii

Sl
01

Xl

01

ii
01
31
31
61

12 I
'9 I
21
Xl
301
=I
47 I
%I
731
=I
931

:I
01

:I
01
01
01

:I

:I

01
01
01
01

iI

iI
01

81

01
01

:I

01
01
01

iI
:I
01
01
01
01

:I
01
01
01
01
01
01
01
01
01
01
01
01
01
01

Xl

01
01
01
01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
a
a
a
C
C
C
C
C
c

I
I
I
I
I

I

I

I

;/

’ I
’ I
’ I
’ I
1 I
’ I
1 I
) I
1 I

‘263 I
‘f75 I
‘ 2 9 3  I
1317 1
‘325 I
‘MI
‘ 3 4 4  I
1351 1
1358 1
1367 1
‘37-I I
‘3-75 I
1392 1
‘4a3 I
1431 1
wtl I
1445 I
‘u6 I
1451 I
1461 1
1473 I
‘4’ I
‘& I
‘488  I
14% 1
‘50’ I
‘503 I
‘W I
‘W I
‘xv I

Totat  I 21 ml  11 931 01 01 01 81 01 25311 21 5331 11 SrJl 01 01 01 721 01 ‘=-I



&erdix  Table AS. P-r divasim dan tilt trap mvlt for by, 1%.

D A I L Y  C O U N T S II C U W U L A T I V E C O U N T S

DAlEI VocrI uac4[  HCKII  HMAImUICWI HSJ/ HSAl US.!! USA11  UWI W-A) HCKJl  HWAI CUUI CM41 HSJl HSAI USJI Uui

01 ‘aI
01 a31
01 =I

‘I ‘a
:I =I

31
yi :I 981

681
:I ‘:I
131 1781
101 1661

$1 1g
121 1221
291 ‘ml
121 61
71 01
51 5’ I

‘31 531
‘31 4221

;I ml 261

41 y‘2 I
91 251
41 =I
91 ml

‘71 341

181 0
331 0
91 0
141 0

ii x

:I :
171 0
121 0
101 0
101 0
141 0
181 0
71

q ; 0 0

;I 0 ;

:I 0 0

‘91 O 0

Sl 0 0

Z! O 0
21 0
41 0

01

:I
01
01
01

:I

Xl

:I
01
01
01

ii

iii

it
01
xt
01
01
01
01
01
01

1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

01
01
01
:I
01
01
01
01

“ol
01
01
Ol
01

XI
01
01
01
it
Oi
01
01
01
01
01
01
01
01

OII 83
OII 55
OII It32
OII ‘07
211 ‘a
OII ‘3
OII ‘53
Oil ‘e+s
OII ‘90

OII t15
OII 224
0 11 241

Ml
8941

1103 1
‘aa I
‘= I
1358 1
‘387 I
‘448 I
‘546 I
1614 I
‘i’J9 I
1814 I
I* I
2’58 I
~36 I
=I
2452 1
2553 1
2618 1
2s’ I
-21
2745 1
ml
ml
=I
=I
2-31
2-1
=Ql
3mo I
=I

‘I ‘SI
11 1671
11 1761
21 1761
21 ‘781

$1 lizi
21 2761
21 =I
21 =I
21 =I
41 =I
41 ml
41 =I
41 ml
61 =I
61 =I
61 3QsI
61 =I
71 ml
81 -1
10 1 312 I
721 =I
121 =I
‘21 =I
‘31 =I
‘41 =I
‘51 =I
‘71 =I

:I
01
01

ii

Xl
01
Xl
01
01
01

si
01

:I
01
:I
01
01
01
01
01
xf
01

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

1511 I
1512 I
1514 1
1517 1
1517 1
1519 1
1523  1
1524 1
1524 1
1524 1
1524 1
1524 1
‘533 I
‘533 I
‘533 I
1533 1
‘533 I
‘533 I
‘533 I
‘533 I
1533 1
1535 1
1535 1
1535 1
1535 1
1535 1
1535 1
1535 1
1535 1
1535 1
153s I

Tots1  1 D9 1 25" 1 161 2391 01 01 01 II 01 28 11 241 1 3044 I 171 =I 01 01 01 TJI 01 1535 1



@a-dix  T&k A.6. Prorzw diverrim dam tilt trap amt for Jmt, 1588.

D A I L Y  C O U N T S II CUtlULAfIVE  C O U N T S

DATE1 KKI 1 UCKA 1 HCKJ 1 HorJi f CeKl 1 W 1 HSJ 1 HSAI USJI  USA/l UCKJI UCKA(  HClUl  HCKAI UMJ) CCH4I HSJI HUI USJI &Al

Ul-Jm
[P-Jtn
m-JUl
Ok-JUl
MJUl
MJUl
CR-Jm
WJUl
OFJm
l&Jm
11-Jm
l&Jm
13-Jur

2 1CJm
lS-Jm
16Jm
17-Jm
18-Jm
1%Jm
MJUl
Zl-Jm
22-JUT
B-JUl
i!4-JUl
Z-Jul
ZbJLn
27-Jm
2EkJUr
29-JU
3CbJU.

I
I
II
II
I

I

I
I
’ I

:I
’ I
’ I
’ I
’ I
’ I
’ I

61
12 I

:I
‘I2 I

y

41
41
1 I
:I
01

ii

01
Xl
oat
11
01
01
01

Hi

01

15 I
19 I
14 I
14 I
=I
91
1 I

12 I
91

11 I

ii

Sl
11 I
71
‘I I
01
‘I I
01
1 I
01
01
01

iI

!I

:I

1
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
1
0
0
0
0
0
0
Cl
0
0
a
a
a
a

II iI OlSl 01
01 01

01 ;I ;I

Sl
Xl

01
‘I I
01 01 Xl
01 01 01

Y Oi01 Sl
ii 01 01

;I y

:I
:I

01
01 01 sj
Ii 01 01

xt q

01 01 01
;I 0101 ;I

Ol XI Ol
xf 01 i(

3 Ol Ol01 01
01 01 01
01 01 01

:I
01
01
01
01

Xl
01
01
01

y

01
01
01
01
:I
01
01
01

ii

01
01
01
01

Ii 01
;I

Ol a
XI 01
01 01
01 01

Xl Ol01

Ii y

y 01
oo(

01 01
01 01
01 01
01 01
01 01

:I :I

Ol:I 001
01

01 01
Ii 01

;I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
a
a

3059 I ‘8 I =I
30781 18 I =I
==I 18 I 335 I
3106 1 78 I 335 I
3128 I 18 I 335 I
3137 1 18 I 3s I
3138 I 18 I =I
3150 1 18 I =I
3159 I ‘8 I =I
3170 I 18 I =I
3179 1 19 I =I
318 1 19 I =I
3186 1 19 I =I
3191  1 19 I =I
=I '9 I =I
=I 19 I 339 I
=ol =I 339 I
32101 al 339 I
32111 al 339 I
=llI  al 339 I
=-I =I 339 I
32121 al ml
=21 201 339 I
=QI 201 39 I
3n2I al 339 I
32121 PI 339 I
32121 al 339 I
32151 al 39 I
M7I 201 339 I
32’81 aI 339 I

01
01
01
01
iI
01
01
01
01
01
01
01
01
01
01
:I
01
01
01
01
01
01
01
01
01
01
xf

01
01
Xl
Xl
Sl
01
i)
01
01
01
01
01
01
01
001
01

:I
01
if
01
01
01
01

01

iI
01
01
:I

:I
01
01
01
01
01

Ii

01

:I
01
01
01
01
01
01
01
01
:I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
a
a
a
C
C
C
C

Total 1 611 1741 31 71 01 01 01 01 01 ‘111 -I 32181 PI 3391  01 01 01 731 01 1Ml



Appndix  Table A-7.  Pms~r diversim  dm tilt trap ccmt for July, 1588.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S

DATE1 UW) UC?-&1  HCKJI Ho(A~CUU~ClSlA~  HSJI WI USJl USA11  UCKJI UCKA)  HCKJl HCKAI CoKlI CWI l&J1 HSAI  USJI USAl

O’l-Jul 1
ET-Jul 1
OJ-Ju1 1
04-Jul 1
OS-Jul 1
MJu1 1
(R-Jul 1
-Jul 1
C%Jul 1
lo-Jul 1
11-Jul 1
12-Ju1 1

44 13-Jul 1
14-Ju1 1
l5-Ju1 1
l&Jul 1
17-Ju1 1
lbJu1 1
WJul 1
2GJul 1
2l-Jul 1
22-Jul 1
D-Ju1 1
24-Jul 1
25Jul 1
26-Jul 1
27-Jul 1
Z?!-Jul 1
2%Jul 1
?&Jul 1
31-Jul 1

01
:I
01
01
01

Ii

XI

XI

Xl
01
01
XI
:I
01
01
01
01
01
01
01

:I
01

01 01
Xl XI

:I XI

3 Ol

Y/
iI
01

Xl Ol
iI 81

01
01 01
01 01

q 01 01
01

Y Ol
it

iI

it
Sl
01

01 01
01 01
01 01
01 01
01 01
01 01
01 01

73
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
Cl
a
a

Totsl) 11 331 01 01 01 01 01 11 01 OII rsJl 32511 ai If91 01 01 01 11 01 15361



Appendix  T&k A-8. Presser  diversion dan  tilt trap czmt for kgust,  1968.

D A I L Y  C O U N T S II CURULATIVE  C O U N T S

DATE1 UW 1 UD;A 1 HCIC)I MAI aJ 1 ml HSJ l ml !JSJ l USA11  UWI UCKAI HO-21  HCUI OWJI CXXLAI HSJI MAI WI USAl

Ol-Aq
U?-Aq

m-4
@-ug
M-4
MAug
07-Aq

-4
WAq
l&Aq
11-Aq
12-Aq
13-Aq

2 lb-Aq
ISAq
1bAq
17-Aq
18-Aq
1%Aq
a)-Aug
2%Aq
Zz-Aq
2-4
2cIq
2-q
wug
~-ALg
28-A&!
*Aq
3Q-Arg
31-Aq

:I
:I
01
01
01
01
:I
01
01

:I
01
01
01

:I

Ii

01
01
01
01
01
01
1 I
01
01

Ol ax1 01
Xl OliiIi ;I
3 Ol01
ii 01 01

01
01 01
ii 01 01

01

Olool 3
01

Xl Ol01 001
01 01
01 01

:I :I
01 01
01 01
01 01
01 01

01
01

ii

01
01
01
:I
01
01
01
81

:I
01
01
:I
01
01
01

Sl

:I
01
01
01

Ii 01
;)

Ol ii
xi
01

ii

Ii

81

81 Ol01
01 01
01 01
01 01
01 01

a Ol01
01 01
01 01
01 01
:I Sl

3 O’01
01 01
01 01
01 01
01 01
01 01
01 01

:I[ E
y F3
OII w
OII =
OII =
xl; E
OII 333
OII w
OII =
OII 333
i/I z
Oil 3Q3
OII 3aJ
OII 323
OII 3cl3
OII 3a3
y zi
OII 3cl3
Oil =
OII xJ3
OII 3a3
OII =
OII 333
OII 304
OII sx
OII za

3E3
3253
3253
3253
3253
3253
3253
3253
3253
323
3253
3253
3253
3253
3253
3253
3253
3253
3253
3253
3253
3253
32s3
3253
3253
3253
3255
3zs3
3253
3253
32.53

20
M
M
a3
20
20
a0
20
20
20
20
20
20
a,
20
20
2n
20
20
20
20
2 0
20
20
a,
20
2 0
M
P
20
23

339
a 9
339
339
a 9
n9
339
339
339
339
339
339
339
339
339
339
339
a 9
339
339
339
339
339
339
a9
339
339
339
339
339
339

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

:I
:I
:I
‘I I

ii

1 I
‘I I

:I

:I
1 I
1 I
1 I
1 I
1 I
:I

ii

1 I
1 I
:I
1 I

01 1536
01 1536
01 1536
01 1536
01 IS36
01 1536
01 15%
01 1536
01 1536
01 1536
01 1535
01 15%
01 15%
01 1536
01 1536
01 1536
01 1536
0 1 1536
01 15%
01 1536
01 1536
01 1536
01 1536
01 1M
01 15%
01 1536
01 1536
01 1535
01 1%
01 15%
01 1536

Total! 11 01 01 01 01 01 01 01 01 OII =I =I PI 3391 01 01 01 ‘II 01 1536I



mix T&c A.9. Prcaer diversicndmdarlttrapcMtforSeptedxr,1988.

D A I L Y  C O U N T S II C U M U L A T I V E  C O U N T S

DATE1 h-WI L’CKA,  HCKII  HCK4IWIUXAI  HSJl HStl USJl USAll  WWl UcKAl  HcKJl  ml -1 ml Hul ml Uul USAl

M-Scp
CL?-sep

m-W
WSep
M-W
MSep
07-sep

(IB-Sep
msq,
lo-Sep
11-sep
IZ-stp

4
u2 13-scp

ICSql
IESep
It-Sep
17-srp
l&Sql
1%sep
20-W
25scp
22-sep
23-Sa
zcsep
25sep
ssep
27-sql
*sep
29-54
-sq

0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
2
0
0
1
3
0
4
8
0
0
0
a
3

1
2
2
0
0
0
0
2
3
0
8
0
0
8
6
3
4
0
1
3
2
0
6
2
2
0
6
2
4
8

01

q

01
01
01
01
01
Xl

Ii

01
01
S[

:I
01
Xl
01
01
01
Sl
01
01

01
01
:I

:I
1 I
01
1 I

51

Xl

Ii

01
01
01

pi

01

:I
1 I
01
01
01

1 I
:I
1 I
‘I I

:I

:1

:I
1 I

:I

:I
21
21

:I

ii

61
61
61
81
81
81

11 I

1536
1536
1536
1536
IS36
1534
1535
1536
W-6
1%
1537
1537
I!527
1542
1549
1556
I!37
1578
1550
1614
16Z
1&?6
1636
1643
1645
la8
1651
165.5

Total 1 221 75 1 01 5 1 0 1 11 0 1 ‘0 I 0 I 132 II 33 I 3328 I aI =I 01 II 01 11 I 01 1-1



@a-dix  Table A.10. Presser  diversim  dm dult trm cant foe Octokr,  1988.

D A I L Y  C O U N T S 11 CUHULATIVE  C O U N T S

DATE~uW~vocA~HCIU~HCMA~CW~mU~ HSJ) HSAIUSJI USA11  UWI IJCUI  HCKJI  HCKAI CCiUI COHAI HSJI  HuI WI WS.41

m-1
m-1
m-octl
-1
-1
-I
m-1
-I
-1
-@=tI

co 114.3 1
0 12-act I

1-1
1-1
1-1
1-1
17act I
1-I
1-1
-=I
2-=I
n-1
==I
2-1
=I
-1
n-1
-1
29-octI
-1
31-act 1

41
41

x1

A)
1 I
1 I
01
01

:I
01
01

iI
41
1 I
01
:I
01

if

:I
01
01
01
01
01

81

:I
13 I
61
91

:I
1 I
i)
61
21
61

:I
61

:I

:I

At
01
1 I
01
01
01

Y)
01

Xl
:t
01
01

8(
01
01
01
01
:I
01
:I
01
01
01
01

00:
01

:I
01
01
01
01
01

01 01 01

Ol a Ol
:I

1 I
01 II

01 01 11

if :I l’1 I
01 01 01
:I Xl 01
81 ;I

01
g Ii 01 1 21 I

001 iI :I
01 01

01 01 01
01 01 01
01 01 21
01 01 01

Ol Ol :I
:I :I 01
01 01 01
01 01 01

Ol Ol01 :I
:I ;I 01

01 01
01 01 01

01
01

:I
01
01

Xl
01
:)
01
01
01

Ii

01
01

Xf
01
01

:I
01
01
01
x1
01

31 01
41 01
Ol iI
;I ;I

iI Ol01
21 01
01 01
01 01
41 01
01 01
21 01

141 01
11 01
‘II 01
01 01
01 01
31 01
01 01

;I Ol01
01 01
ii 01

“01

‘ I 01
01 01
01 01
01 01

1111 3%
1311 33
511 33

1411 33.l
611 331
811 =l
811 =

::I El
OII 333

;I( z
411 334

‘611 =
24 11 33s
11 II 335
13 II 339
611 3.u~
511 340
III 340
211 340

:I! iii
SII ZJ00
311 340
OII =

1511 =
711 3-a
311 340
711 340
OII 340

3328
33s
3335
3335
3335
333s
3335
3335
3x35
335
m.5
3335
a35
3335
3335
3335
3335
m5
m5
3335
3335
m5
3335
xs35
035
3335
3335
2835
3335
253s
3335

Sl :I
:I :I
81 41 *I

Xl it;

X( :I

;I 61  61 71
01 91
01 12 I
01 1s I
01 ‘Is I
01 15 I
:j 15 I

'7 I
01 ‘17 I
01 17 I
Sl 17 I

'7 I
01 17 I
01 17 I

ool
‘7 I
18 I

01 18 I

:I 18 18 I I

:I
01

81

iI
01
01
01
:;
01
01

Ii

01
01
01
01
01

Xl

:I
01
01

Sl
01

‘1 I
15 I
15 I
15 I
15 I
15 I
1s I
'7 I
19 I
19 I
19 I
01
01
251
39 I
4fJl
41 I
41 I
4’ I

:I
Ul
47 I
47 I
47 I
47 I
49 I
MI

ii)
=I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
a
a
C
C

I
I
I
I
I

I

I

I

I

I

I
I I
’ I
’ I
’ I
‘I
’ I
‘ I
’ I

l&8
168l
16%
1700
0%
17l4
1722
1724
17ig
17Z
1723
1737
1741
1757
1781
1792
'KS
1811
1816
1817
1819
1819
I&?4
1829
1832
1gP
1847
18%
lb57
1864
I&

Total 1 181 -1 01 01 01 171 01 @I 01 anIl =I ==I al =I 01 181 01 ml 01 ‘WI



Apprdix  T&e A-11. Proserdiwrricnch&ulttrap  aamt fw W,19BB.

DAILY COUNTS II CUltULATIVE  COUNTS

DATE)  UWl UacAl  H'XJl  Ho(Al l=Jl Oaul  HSJ  l ml WJI ~~11 =JI WI MI -1 WI -I WI =I UUI ml

01
:I
01
Sl

81
01
Sl

:I

:I
01
St
01
01
01
01
01

:I
01
01
01

001

iI
1 I

:I

:I
01
Sl
01
1 I
01
01
iif
01

001

Xl
01
01
01
01
01
01
Xl
01

:I
Xl
01

Hi

01
01
01
01
01
01
Xl
01
01
01
Sl
01

:I
01
01
01
01
01
01

01 01
81 01

01
01 01

3 Ol01

Xl Sl

Ii 01 ;I

01 01
:I 01

01
01 01

3 Ol01
01 01

3 Ol01
01 01

X( if
01 01

:I it
01 01
01 01
01 01
01 01

:I
Xl
01
01

x1
01
01
01
01
01

:I

oal
01

:I
01
Xl

Xl
01
01
01
St

81 01 81

11 01
if 01

01
01 01

Ol
Xl

3

:I
if

i)
Xl
01

:I Ol01
01 01
01 01

Xl Ol01

“,I Ol 01
01 01
01 01
21 01
21 01
21 01
01 01

Xl Ol 01

01

:I
61
71

iI
31
21
Cl
31
41
1 I

;I
41

:I
71
5 I

ii

5
0
7
6
6
0
0
1

340
340
340
30
340
340
340
30
340
?A0
340
34a
Y40
3Go
340
340
340
3fQ
340
340
340
340
343
340
%a
w3
w
342
3.x
w

01
Xl

:I

ii

:I
01

001
01
01
01
01
01
01
01

iI
01

:I
01

Sl

:I

18 I
18 I
18 I
‘8 I
18 I
‘18 I
‘8 I
‘I8 I
18 I
18 I
‘18  I
18 I
18 I
‘18 I
18 I
‘18 I
‘18 I
‘18 I
‘I8 I
‘8 I
18 I
18 I
18 I
‘18 I
‘18 I
18 I
18 I
18 I
18 I
18 I

Ol :Ig 51 I
91

:I :I
01 541
01 %I
01 %I

si 541 541

:I
5s I
55 I

01 55 I
01 55 I

ii 55 55 55 I I I
01 5s I
01 55 I
01 55 I

iI 55 55 I I
01 55 I
01 91
01 59 I
01 61 I
01 61 I
01 61 I
01 61 I

To-1 1 01 41 O( 11 01 01 01 111 01 Imll Ml ml al 3451  01 181 01 61 I 01 19611



&pcrdix  Tsbte  A.12. Prasserdiversim  da&lttrap mtfor  Dem&r,lwB.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S

DATE1 KKJI  UWlHWl HacA~Cf+U~m-u,~  HYI HSAI USJI  UsAll UCIUI UCKAI  HCKJI Hoc41 caul aIN41 HSJI MI WI us.41

IO-C%
11-Dee

0) 12-Dee
N 134u

14Jkc
1s-Dec
16+?C
V-DU
lbbcc
19-Dee
M-Dee
zl-oec
22-Du

01
Sl
01
01
01
01

Xl
01
001
01
01

Ii

01
01
Xl

001
01
01
:I
01
01
01
01

:I
01
01
i)
01
01

Sl
01
01
01
01
01
01
01
01
01
x1

y
01
01
01
01
01
01
01
01

01
01
01
01
01
01
01
01
Sl
01

iI
01

i)

:I

s/
01
01

Sl
01

iI
01
:!
01

01
:I
01
:I
01
:;
01
01
01
01
01
Xl
01
01

if
01
01

:I
01

g

ii]
01

Ol zXl 01
Xl Sl
01 01
01 01
Lq Xl
01 01
S! 00;
01 01
01 01
01 01
01 01
:i Sl
01 01
01 01
01 01

Ol z
xl 01
01 01
01 01
01 01
01 01
01 01
01 01
01 01

Ii
01
01

Xl

:I
01
01
01
01
01

xl
01
01
01
01
01

:t

ii
01
:I
01
01
01

3339
3339
3339
3339
m9
3339
za39
3339
3339
n39
3339
3339
3339
3539
m9
3?39
3339
m9
3n9
3339
ms
?a9
3339
mo
3339
3339
m9
m9
3339
3339
3539

:I
01
i(
01
01
Xf
01
01
01
01
01
01
01
01

:I

:I

:I

:I

:I
01
ii/
01

18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
18
ia
18
18
ia
18
18
18
18
18
18
18
I@
It

61 I 0
6’ I 0
6’ I 0
61 I 0
6’ I 0
61 I 0
6’ I 0
61 I 0
61 I 0
6’ I 0
6’ I 0
6’ I 0

6’ I 0
6’ I 0
6’ 1 0
6’ I 0
6’ I 0
6’ I 0
61 I 0
61 I 0
6’ I 0
61 I 0
6’ I 0
61 I 0

6’ I 0
6’ I 0
6’ I 0
6’ I 0
61 I a
6’ I 0
6’ I C

I%7
1967
1%7
1%7
I%7
1857
I%7
1970
1973
1979
I%5
l%S
15BS
I%7
IF88
15fS
lF88
1988
15SS
I%3
1588
1988
I%8
198s
15133
1553
IS88
1933
1988
1589
1%9

Total  1 01 01 01 01 01 01 01 01 01 211 WI -1 al 351 01 181 01 61 I 01 ISI



Appcrdix Table A.13. bzs divmicn dm oants for April,W38.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S '

DAlEI UW(WXA~HBJ~HCKA)CW~caU) HSJI HSAlyUI  WAllUW.JlUWA~  HCKJlW[ mUI -1 ml WA1 USJI Vu1

Ii
01
xl,

:I

:I

:I
01
01
01
01
kq
01
01
01
:I
01
01
Xl
01
:I

Xl
01
01
01
Xl
01
Sl
01
01

iI
01
01
Xl

:I

Xl
01
01
01
01
:I
01
01

Xl
:I
y
0 I

Xl

:I
01

8(
01
Sl
01
01

:I
01
01
01
01
:I
01
01

01 01
01 01
:I 81
01 0

0101 0 I0
01
:I y 01

iI Ol01

Ii ii

01 01
Xl 0101
01 01
01 01
ii 01

;I

:I Xl
01Xl ii

01
01 01
01 01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

I
I
I

i

I

I

i

i

I

I
I

I

I
I

I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

I
I
i
i
I
i
I
I

I

i

I

i

I

01
01
Xl

if
01
01
01
01
01
01
01
01
01
01
:I
01
01
01
:I
01
01
01
iI

Xl

0
0 I
0
0
0 i
0
0
0 i
0
0 I
0
0 I
0
0
0 i
0
0
0 i
0
0 I
0 I
0
0 I
0
0 I
0
0~/
0
0 ’ I
a ’ I

Xl
01
xl
01
XI
01
01
81

Xl
01
01

Sl

Xl

Xl
01
XI
01

iI
01
01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
a
C
C
C
c
C

01
01
01
Sl
01
01
01

Ii

01
01
Sl

Sl
01
:I

ii

:I

ii

01
1 I

WI I I I I I I I I I
Total 1 01 II 01 0 1 0 1 01 0 1 01 0 1 111 01 II 01 01 01 01 01 01 01 1



&perdix  T&c A.% Ram divusicn  ch amts for ky, lpB8.

D A I L Y  C O U N T S II CUtlULATIVE  C O U N T S

DATE1 UW 1 UCKA 1 HW 1 HMA 1 CMJ 1 CWA 1 HU 1 "=I VsJl UsAll  U""I ='I WI WI WI WI ml "=I "UI "='I

I I 3 II I 01

I i
: 11 I

I I
i I

Ii
Xl

‘51 1 II

i

01 01

I
I

ii I
0 II
: II I i

01
:I

Sf
01

31 I 0 II 17 I I 01

I rl I : 11
' 9  I i I Sl

01 aI I

I :I
I 0 II

i I
I ii

ii

i
51 I : 11 I

19 I I
:I

‘6 I ii 11 I i
i 01 si

I

I
:I

I I :I
I “0 II 01 781 I

61 ’ I 0 II
I 01

Ii

I
51 ’ I

: 11
I I

I 01 01
I

31 ’ I
01

01 =I 01

i

71 ’ I I I
‘0 I

ii
01

‘I : 11 i 01 01
Ii 1

’ I 0 II 0 1 116 I I I

I
1 I

‘I’ I ’ I iii It
01

01 -1

i

I

i

001 01
01 InI I

I
51 ’ I 01 lQI

ii
’ I “0 1)

Xl :I
01 IUI

I
I I

I
)I 0 II

01 01
01 1WI
01 I

31 01
)I 141 I

I :I :I
“0 11

01 01
01 1471 I 01 01

0 II 0 1 1 5 2  1 i I ‘I 01 01

WI
Total 1 101 8271 701 =I 01 IS21 01 O( 01 01 01 5

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

01:I Xl

iit Xl
01

01:I ;I
01

:I Xl
;I 01

01
01 01
01 01
01 01
:I Xl

:I Xl
xl 01

01

Xl Xl

3 Ol01

3 Ol01
01 01
01 01
Xl St

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
a
c
C
C
C
c
C
c
c
C

01 21

Ii ii

II 41 41

iI I
1 9  I
45 I
61

01 751
0 1 1 1 2 1
0 1 1 3 1 1
01 1641
if ZI
01 WI
0 1 3 1 0 1
01 WI
Sl ZI
01 4491
01 =I
01 ml
:I El
51 =I
51 7&l

561 “,I
71 8141

101 =I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

41
41

:I
Sl
:I
5 I

ii

:I

:I

:I

:I
Sl
51
Sl
:I

:I

:I
51
:I



+dix T&e A-IS. bzadivaximdmnaar1tsforJme,l988.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S

DATE1 UC%lj  UWI mrOj HiXAI  CCdU~CtM~ HSJI ml ml =II MI WI HCKJI MI -+Jl ml WI t-1 UUI ml

Ul-JUl
Ce-Jul I
CB-JUl
04-JUl
OS-JWI i
MJUl
07-Jm
OB-JUl i
OFJLIl
IO-JUI I
II-Jm
12-JUI I
Vi-Jm
l&Jtn
IS-JUI i
16Ju-1
17-Jtn
'i3-Jvl i
l%Jtn
P-JUl I
2l-Jm I
22JUI
Z-JLXI I
24-JUI
2%JLn I
26-Jul
27-Jm I
28-JUl
ZeJUl I
3%JUl I

0
2
0
1
I
1
5
0

i
5
7
3
5
4
5
5
0
2
4
5
0
0
2
3
c
1
2
C
2

I
I
I

i

I

I

i

I

I

I
’ I
’ I
:I
‘I
!I
,I
! I

IO
5
7
16
7
10
29
5
3
7
1s
fJ+
2'
28
19
19
35
5
5

29
23
a
3
5

34
e

IC
5
C

li

I
i
I
I
I
i
I

I

I
:I
;I

:I
iI
’ I
i I
) I
’ I

XI :
Xl 0 0
01
Sl 8 0

Xl :
01 0
01 0
01 0
01
:I ; 0
XI 0

:I i 0
01 0

ii 0 0 0
01
X( 8 0
01 ;

q x

I
i
I
I
I
I
I
I

I

I

I
I

I

I
I

I

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

:
0
0
0
0
0
0
0
0
0
0
0

I
I
I
I
I
i
I
I
I
i
I
I
I

I
I

81 XI
:I 81
01 01

Ii XI
01

01 01
01Sl ;I

01
:I Sl
01 01
01 01
Sl :I

“,I Ol 01
Sl Sl

ii 0 0 I
fJl

Xl O’01
01 01
01 01
01 01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

II
II
II

II

II

II

II

II

II

II

II

II
II
II

4
’ II
’ II
’ II

101 838
121 a43
121 a50
131 856
141 a73
ISI 883
201 9l2
MI 917
=I 5nJ
PI !Q7
aI =
351 565
381 loJ7
431 la35
471 1054
521 1073
s7 1 llcla
57 1 1113
59 1 ma
63 1 1147
681 1170
68) 1178
681 II&l
7D( 1186
731 1m
731 lM3
74 1 1240
76 1 124s
76 1 1245
781 1262

I
I
I
i
I

I
I
I

I

I
I
I
I

’ I
’ I

;/

0 1 155 1
0 1 15s I
01 1551
01 ‘91
001 ::I

:I ::I
0 1 167 I
01 ,681
Sl :“,I
01 ,791
01 ‘ml
01 l=I
‘ I  ‘WI
21 ‘911
rl ::I
21 ?=I
21 ‘El
21 1521
$1 El
31 ‘%I
351 ::I

:I :;I
41 IPJI

Sl
xf
01
01
Sl

Sl

Xl
01
ii!)

Ii

Xl

Xl

:I
01
Oal

:I
01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

I
I
I
I
I
I
i
I
I
I
i
I
I
I

:I
:I
01
Xl

iI
01
:I

Sl
01
:I

Xl
01
:I
01
01
:I

:I

:I

:I
01
Xl
01
:I
01
01
01
Xl
01
01
:I
01
:I

:I

:I
01
01
:I
01
01

Xl
Xl
0
0 I

Sf

:I
01
01
01
Sl

Sl

Sl
01
01
:I

iI
01
01
01
01
01

:I
:I
:I
ii
:I
:I
:I
51
51
:I
51
:I

:I

‘:i

51
51
51

J- 1
681 WI 41

I I I I I I
Total I 471 01 01 01 01 01 all 781 Ial 41 1991 01 01 01 01 01 5



-ix Table A.16. Roza  diversion &a axnts  for July, IPBB.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S

DATE1 UOUI U’XAI HCKJI HCKAI  CWI IEtMj HSJ 1 HSAI USJI USA11  UCKJI WA/ HCKJI  tlCMI CfWj WI WI Ml USJI USAl'

Ul-JuL
CL?-Jul
a3-JUl
Oh-Jul
MJul
&Jut
(R-Jut
OB-Jul
W-Jul
10-Jul
'1-Jut
12-JuL
13-Jul
I&Jul

co 15-Jul
a l6-JuL

17-Jul
I@-JuL
19-Jul
M-Jul
tl-Jul
22-Jul
23-Jill
24-Ju1
Z-Jul
26-JuL
27-Jul
28-Jul
2%Jut
X-Jut
31-Jul

i

I
I
I

I
i
I
i
I
I
I
I
I

,I
:I

31
’ I
01
01

2
0 I
01
:I

:I
01
01
01
01
:I
01
01
Sl

:I
01
:I
01
ii

‘4 I

;i

iI

51

Sl

ii

21
01
01
01
01
iI

g

01
01
01

ii

XI

01
01
01
01
:I

Xl

Xl

Sl
01

y

01
01
Xl

ii

01
01
01
01
01
iI
01

y i 0 I
01:I ; i
ii 0” 8

I
I

:I 0 I
:I ; 0
0101 ; i
01 0 I
01 I01 ;

I
:I O 0 I
:I 0” I
01 0
01 0 I
01 0
Ii ; 0 i

I
01 0 I
0101 ; I

0
0
0
0
0
0
0
0

x
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

I
I
I
i
I
i
i
I
i
I
i

i/
’ I

01

Hi ;I 01
01

:I :I

Xl Xl
01 01
:I :I
01 01
01 01
01:I ;I

01
01 01
01 01
01 01
01 01
:I 01

01
01 01
01 01

II 01 01

Xl I
01
01
01

01 01
01 01

OII 81
iill a2 82
OII
: 11 E B

S(( a2a?

ill it

Sll z
OII 93
iI1 93 93

XII iii
OII 53
OII E
“011 93
OII ;
0 II
OII 93
OII
: If g 93
OII 93
OII ;
: 1) 5!

1276
1284
It86
12%
1288
1288
1290
1293
12%
12%
WE
1315
1317
1319
1319
1319
1379
1319
1319
1319
1319
1319
1319
1319
1319
1319
1319
1319
1320
13X
13x

I
I
I
I
I
I
I
i
I
i
I

I
I

II
’ I
’ I
’ I

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

I
I
I
I
I
I
i
i
I
I

I
I

I
I
I
I

ml
ZI
ml
El
=I
=I
=I
=I
=I
2’0 I
2” I
2” I
2” I
2” I
2” I
a’ I
2” I
2” I
2” I
2” I
2” I
21’ I
2” I
2” I
2” I
2” I
2” I
2” I
a’ I

01
01
01
:I
01
:I
01
:I

:I
01
001
01
:I

001
01
01
:I
01
01
01
01
Xl

01
:I
01
01

ii

01

ii

01
Xl
01
01
01
01
01
01
01
01
01

Hi

01
Xl
01

01
:I

iI
01
Sl

Xl
01
01
01
iI
01
01
01
01
01

ii

01
01
01
001
01
Sl

01

Ii

01
01
01
:I
01
Sl

Sl
01

Ii

01
iI
01
Sl
01
Xl

7
0 I
01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
a
a
c
C
C

I
i
i
I
I
i
i
I

II
’ I
’ I
’ I
’ I
’ I
‘I
’ I
1 I
,I

51
01
01
01
:I

:I
01
01

ii

01
01
:I

Xl
01
01
01
01
iI

iI
01
01
01
01

Jul 1 I I
IS1 Sal 01

I I I I I I
fatal 1 121 01 0 01 01 01 oil Sl ‘=I 41 2lll 01 01 01 01 01 0



Apsrdix  T&k A.17. kza diversion &n cants for wt, 15BS.

D A I L Y  C O U N T S II CUflULATIVE  C O U N T S

DATE~UCXJ~U~~KKJ~HOCA~=tU~OXA)  W( WUIL'SJI  USA,~UOU~UCKA~ttW~t+CM~O3U~CW4~  HSJI HSAl USJI USAl

m-Aug I
fJ2-M 1
a3-4 1
-&I I

Eg
-41 1
f-WI
‘o-4 I
II-Aq 1
12Jq 1
‘3-N I

03 ‘4-w4 I
‘5-h I
‘GALS  I
17-Aq 1
‘SW I
‘9-W 1
aMI1
21-w I
SC-21
24-wl I
=h 1
as-A%! 1
n-&i 1
zs-MI
zp-clugl
sh.c! 1
3’-Aq I

5
0
1
1
3
0
0
0
1
3
0
0
2
1
1
2
4
1
2
2
0
0
0
0
2
1
1
0
1
1
2

I
I
I
I
I
i
I
i
I
I

I
I
I’ I
I

! I

Xl
Xl
Xl
Sf
iI
:I
:I
Sl
:I
Xl
Ii
01

Sl

Sl
01
Xl

31
01

Sl

Sl

Sl
21
AI
01
:I
01
Xl

Xl
11
01
01
001
21
Sl
01
1 I
:I

01 01

ii 01 01
01

01 01
01 01

:I Xl

:I Xl

Sl Sl

iI !I/
q 01

Xl
Sl

iI
:I
01

Sl iI
01
:I

01

Sl
iI 0101
01 0’
01 01
:I :I

Ii
01
:I

Ii

01
:I
01
Sl
01
01
Sl
01
:I
01

Sl
01
01
“0’I
iI

01 01
;I 01

51 Xl 01
“0’ 0

;I I
I

81 01
01
01a Xl

Sl
01 Xl
01 8’
Sl I
01 81

Ol Xl:I
01 iI

ii 01 01
01 Xl
01 01
01 01
01 01
01 01

01
iI
01

Ii

:I
01
01
Sl
01

Ii

:I
01
81

001

::I
0~
0
0
0
0

1322
132
1323
1324
1327
1327
1327
1327
1328
1331
1331
1331
1333
134
1335
1337
1341
1342
1354
1346
1346
1346
1346
1345
1348
1349
13M
1350
1351
1352
13%

I
I
I
I
I
i
i
I
I

I
II
I
I
I
I

41 2l2
41 a2
41 2l2
41 a 2
41 zl2
41 a2
41 2l2
41 n2
41 2l4
41 2’S
41 z’s
41 2’S
41 a5
41 2’S
41 z’s
41 2’S
41 2’5
41 2l5
41 zl5
41 2l6
41 Zl6
41 Zl6
4) a6
41 2l6
41 zle
41 2’6
41 zle
41 ne
41 2’S
41 2%
41 =

I
I
I
I
I
I
I
I

I
I

:I
:I
’ I
’ I
II
1 I
II
’ I
‘ I
II

01
01
01
Xl
01
:I

Xl

Sl
01
iI
01
:I
001
:I
01
:I
i?
0 I
Ii

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
a
c
C
C
C
C
c

01

iI
01

iI

XI

Sl
01
001
01
01
01
001
01
01

:I
01
01
01
81
01
01
XI

01
01
Sl
01
01

ii

01

Xl

Sl
01

:I

Xl

Ii

01
01

:I

:I

:I
01

01
Xl

ii

Sl

Xl

:I

:I

001
01
:I

Xl

iI

iI

Xl
01

Ii

Aq i I I I
TotalI 71 3’71 01 111 01 01 01 01 01 Al 91 ‘%I 41 =I 01 01 01 01 01 0



AFpmjix  Table A.18.  Ram diverrim &a oants for Septah?r, 1988.

D A I L Y  C O U N T S II CUHULATIVE  C O U N T S

DATE’ VW UOEA’ HW’ HCW’ W’ cats’ H&I’ HS.41 USJI USA11  UWI UCKAI HCKJ’ HCKA’ =’ m’ w’ m’ Mu’ =A’

m-sep  I
Q-W I
m-w I
o-cp I
=-%J  I
M--P I
m-w I
=sep I
-scp I
‘PSCP I
II-sep ’
12-sql 1

03 ‘3-W I
co ‘4-W I

‘5-W I
‘I&W I
17-sep 1
‘SSep  I
‘9-W I
=--P I
-sep  I
=2-w I
t3-seg I
24-w I
2s-w I
=sep I
n-w I
2-q I

Fil

ii

01
01
01

Hi

:,I

Xl
01
01
01

iI

Xl
01
01
01
01
Sl

Xl
01
01

:I
Xl
Sf
2”l
iI
;I
:I
iI
:I
1 I
Sl
01

iI

iI

Sl
01
01

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
a
a
e
c
0
0
0
0

I
I
I
I
I
I
I
I
I

I
‘ I
’ I
’ I
’ I
11
’ I
‘I

I
I

11

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

I
I
i
I
I
I
I

I
I

i
I

I
I

I
I

i

:I
01
01
:I

:I
01
01
01
01
01
01
01
01
01
01
:I
01
01
:I

:I
01
01
01
01

0
0

:
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
0
0
0
0

I
I
I
I
I

I
I
I
I
I
I

I
I

‘1
‘I
‘I

I

I

01 ;

ii ;
0

Xl ;

ii i

::I 0 0
01 0
0101 i

:I O 0

Xl O 0
01
Sl ; 0
01

l Sl ; 0
ii 0 0 0
01 0
01 0
01 0

I
I
I
i
i
I

I
I
I
I

I
I

I
I
I
I
I
I

:(I iz
OII
: 11

g
99

OII 93
OII ‘00
OII ‘100
011 lm
OII ‘01
oil 1m
oil 101
kql :t
oil 101
oil 1m
oil 101
XII ::
oil 101
oil 101
oil 101
OII 101
OII ‘M
OII ‘0
OII ‘U
oil 101
oil 101
oil 101
011 1m

I
I
I
I
I
I
I
I
I

‘I
’ I
’ I
II
1 I
1 I

I
I
I
I

1355 1
1357 1
1359 1
1359 1
1359 1
1359 1
1359 1
1361 1
‘362 I
‘362 I
‘364 I
‘364 I
‘365 I
,366 I
1367 1
1367 1
1367 1
‘= I
‘359 I
,369 I
‘38 I
‘369 I
‘30 I
‘370 I
‘9’ I
‘37’ I
‘m I
‘37-I I
‘37’ I
‘PI I

4
4 I
4
4 I
4
4 I
4
4 I
4
4 I
4
4 I
4
4
4 i
4
4 I
4
4 I
4
4
4 i
4
4 I
4 I
4 I
4 I
4
4
4 i

220
zo
m
220
20
2M
22’
22’
22’
22’
22-l
22’
22’
22’
22’
22’
zl
z?l
22’
22’
M
zl
22’
22’
m
23
M
22’
M
22’

I
I
I
I
i
I
I
I
I
I
I
I
I

I
I
I
I

01
:I
01

ii

Xl
01
:I
01
01
:I
01
:I
01
01
01
01
01
01
:I
01
01
01

:I
ii
01
iI

:I

:I
01
01
01

iI

ii

01
:I
01
Sf
01
01
iI

01

Ii

01
01

Ii

Ii

01
:I

:I
01
01
Xl
01
01
01
01
001
01
01
01

XlI
81
01
Xl
01

ii

iI

iI
01

Sl
01
01
Xl

q

“0’
0 I
01
01

01
01
01

ii

01
:I

iI
01

Ii

Sl
01
:I
01
01
:I

Xl

:I

Sl

01

ii

Sl
01
:I

Xl
01
01
01
Sl
01
Sl
01
01
01
01
:I
01
01
Xl
01

scptl  I I I I I I I I I II
Total ’ 2 1 ‘71 01 11 01 01 01 01 01 011 ‘ml ‘ml 4 1 ml 01 01 01 01 01 0



Appendix 8.

Prosser emolt outmigration counts.
November, 1987--July, 1986
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Appendix Table 8.1. Rau catches for November 1987, Prosscr.

------------------------------------------------------------------------------------------------------------------------------
DAY USCHK RORT HFCNK HORT USTN HORT HSTH HORT TROUT COHO HORT KOK HORT

------------------------------------------------------------------------------------------------------------------------------
1
2
3
4
5
6
7
a
9

10
11
12
13
14
15
16
17
la
19
20
21
22
23
24
25
26
27
28
29
30
31

0
0
0
0
0
0
0
0
0
0
0
0
0

11
26
15

211
801

1353
490
254
93
62
24
0

164
272
491
641
233

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
4
4
0
0
1
0
0
0
1
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
2
3
1
2
0
0
0
1
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

-------------------_____________________--------------------------------------------------------------------------------------
TOTAL 5141 la 0 0 9 1 1 0 0 0 0 0 0
--------_-_-------------------------------------------------------------------------------------------------------------------



Appendix Table B.2. Rev catches for December 1987, Prosser.

------------------------------------------------------------------------------------------------------------------------------
DAY USCHK HORT HFCHK HORT USTH HORT HSTH HORT TROUT COHO HORT KOK HORT

------------------------------------------------------------------------------------------------------------------------------
1 119 0 0 0 0 0 0 0 0 0 0 0 0
2 140 0 0 0 0 0 0 0 0 0 0 0 0
3 114 0 0 0 0 0 0 0 0 0 0 0 0
4 60 1 0 0 0 0 0 0 0 0 0 0 0
5 2 0 0 0 2 0 0 0 0 0 0 0 0
6 5 0 0 0 2 0 0 0 0 0 0 0 0
7 2 0 0 0 4 0 0 0 0 0 0 0 0
a 1 0 0 0 5 0 0 0 0 0 0 0 0
9 41 0 0 0 46 0 0 0 0 0 0 0 0

10 40 3 0 0 47 0 0 0 0 0 0 0 0
11 66 0 0 0 22 1 0 0 0 0 0 0 0
12 24 0 0 0 7 0 0 0 0 0 0 0 0
13 41 0 0 0 14 0 0 0 0 0 0 0 0
14 a9 0 0 0 33 0 0 0 0 0 0 0 0
15 1774 1 0 0 .79 0 0 0 0 0 0 0 0
16 6389 22 0 0 132 0 0 0 0 0 0 0 0
17 8025 la 0 0 166 2 0 0 0 0 0 0 0
ia 7041 13 0 0 193 1 0 0 0 0 0 0 0
19 5222 4 0 0 189 0 0 0 0 0 0 0 0
20 6590 3s 0 0 155 0 0 0 0 0 0 0 0
21 3032 0 0 0 67 0 0 0 0 2 0 0 0
22 2865 13 0 0 71 0 0 0 0 0 0 0 0
23 2128 21 0 0 55 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 0 0 0 0 0
25 54s 182 0 0 15 7 0 0 0 0 0 0 0
26 619 0 0 0 12 0 0 0 0 0 0 0 0
27 376 0 0 0 7 0 0 0 0 0 0 0 0
28 414 0 0 0 9 0 0 0 0 0 0 0 0
29 297 0 0 0 7 0 0 0 0 0 0 0 0
30 197 3 0 0 9 0 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0 0 0 0 0 0 0

---------------------------------------------------------------------------------------------------------~--------------------
TOTAL 46258 316 0 0 1348 11 0 0 0 2 0 0 0
--------------------____________________--------------------------------------------------------------------------------------



Appendix Table 8.3. Rev catches for Jsnurry 1988, Presser.

_____-__----------------------------------------------------------------------------------------------------------------------
DAY USCHK IiORT HFCHK HORT YSTN HORT HSTH MORT TROUT COHO HORT. KOK MORT

_____^____________--____________________-------------------------------------------------------------------------------------

‘I 191 1 0 0 2 0 0
2 111 53 0 0 3 0 0
3 129 0 0 0 4 0 0
4 106 0 0 0 6 0 0
5 109 0 0 0 3 0 0
6 232 0 0 0 5 0 0
7 103 0 0 0 7 0 0
a 73 0 0 0 1 0 0
9 a4 0 0 0 S 0 0

10 91 0 0 0 2 0 0
11 is8 0 0 0 1 0 0
12 91 2 0 0 3 0 0
13 94 0 0 0 5 0 0
14 114 1 0 0 11 0 0
15 1268 3 0 0 23 0 0
16 111 1 0 0 la 0 0
17 36 6 0 0 30 0 0
la 205 0 0 0 55 0 0
19 195 1s 0 0 113 12 0
20 295 0 0 0 164 0 0
21 393 la 0 0 166 16 0
22 323 4 0 0 ‘IS 1 0
23 St9 3 0 0 118 1 0
24 125 2 0 0 48 3 0
25 360 1 0 0 53 0 0
26 178 1 0 0 32 1 0
27 ?94 a 0 0 9 1 0
28 56 0 0 0 la 0 0
29 23 0 0 0 10 0 0
30 15 0 0 0 5 0 0
31 3 0 0 0 3 0 0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

I 0
0 0
0 0
4 0
2 0
0 0
1 0
0 0
0 0
0 0
1 0
4 0
1 0
0 0
1 0
0 0
1 0
1 0

12 7
4 0
5 0
3 0
1 0
2 0
0 0
0 0
0 0
0 0
1 0
0 0
0 0

------------------------------------------------------------------------------------------------------------------------------
TOTAL 5995 119 0 0 1038 3s 0 0 0 0 0 45 7
------------------i-----------------------------------------------------------------------------------------------------------



Appendix Tebte 8.4. Rsu cetches  for February 1988, Presser.

VJ
W

_-----_-----------------------------------------------------------------------------------------------------------------------
DAY USCNK HORT HFCHK HORT USTN HORT NSTN HORT TROUT COHO MORT KOK RORT
___---------------------------------------------------------------------------------------------------------------------------

1
2
3
4
5
6
7
a
9

IO
11
12
13
14
15
16
17
la
19
20
21
22
23
24
2s
26
27
28
29
30
31

90 1 0 0 17 0 0 0 0 0 0 1 0
119 0 0 0 11 0 0 0 0 0 0 0 0
94 0 0 0 5 0 0 0 0 0 0 2 0
14 0 0 0 4 0 0 0 0 0 0 1 0
88 0 0 0 a 1 0 0 0 0 0 3 0
36 0 0 0 2 0 0 0 0 0 0 4 0
17 0 0 0 1 0 0 0 0 0 0 0 0

247 173 0 0 24 6 0 0 0 0 0 3 0
41 0 0 0 11 0 0 0 0 0 0 1 0
39 0 0 0 11 0 0 0 0 0 0 0 0
35 2 0 0 20 0 0 0 0 0 0 0 0
58 2 0 0 17 1 0 0 0 0 0 1 0
62 2 0 0 17 1 0 0 0 0 0 0 0
6 0 0 0 6 0 0 0 0 0 0 0 0
7 1 0 0 2 0 0 0 0 0 0 0 0

11 0 0 0 3 0 0 0 0 0 0 2 0
9 0 0 0 4 0 0 0 0 0 0 2 0
a 0 0 0 2 0 0 0 0 0 0 0 0

12 0 0 0 1 0 0 0 0 0 0 1 0
23 0 0 0 1 0 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0 0 0 0 0 0
24 0 0 0 1 0 0 0 0 0 0 0 0
13 0 0 0 2 0 0 0 0 0 0 0 0
28 0 0 0 7 0 0 0 0 0 0 0 0
21 0 0 0 2 0 0 0 0 0 0 1 0
21 0 0 0 0 0 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0 0 0 0 0 0
58 0 0 0 2 0 0 0 0 0 0 0 0

448 0 0 0 4 0 0 0 1 0 0 0 0

--------_---------------------------------------------------------------------------------------------------------------------
TOTAL 1689 181 0 0 185 9 0 0 1 0 0 22 0
--------_---------------------------------------------------------------------------------------------------------------------



A p p e n d i x  T a b l e  8.5. Raw c a t c h e s  f o r  Harch  1 9 8 8 ,  Presser.

_________-----------____________________--------------------------------------------------------------------------------------

DAY USCHK HORT NFCHK HORT USTH HORT HSTH HORT TROUT COHO HORT KOK HORT
____------_-------------------------------------------------------------------------------------------------------------------

1 126 0 0 0 6 0 0 0 0 0 0 0 0
2 21 0 0 0 3 0 0 0 0 0 0 0 0
3 3s 0 0 0 0 0 0 0 0 0 0 0 0
4 62 0 0 0 5 0 0 0 0 0 0 0 0
5 a7 1 0 0 4 0 0 0’ 0 0 0 0 0
6 88 0 0 0 2 0 0 0 0 0 0 0 0
7 49 0 0 0 1 0 0 0 0 0 0 0 0
a S 0 0 0 1 0 0 0 0 0 0 0 0
9 1 0 0 0 3 0 0 0 0 0 0 0 0

10 5 0 0 0 1 0 0 0 0 0 0 0 0
11 10 0 0 0 2 0 0 0 0 0 0 1 0
12 1 0 0 0 0 2 0 0 0 0 0 0 1 0
13 IO 0 0 0 2 1 0 0 0 0 0 0 0
14 16 0 0 0 7 0 0 0 0 0 0 0 0
1s 14 0 0 0 6 0 0 0 0 0 0 0 0
16 7 0 0 0 2 0 0 0 0 0 0 0 0
If 19 0 0 0 6 0 0 0 0 0 0 0 0
la 16 1 0 0 S 0 0 0 0 0 0 0 0
19 la 0 0 0 6 0 0 0 0 0 0 0 0
20 45 3 0 0 7 0 0 0 0 0 0 0 0
21 36 0 0 0 6 0 0 0 0 0 0 1 0
22 5 1 ‘0 0 6 0 0 0 0 0 0 0 0
23 29 0 0 0 12 0 0 0 0 0 0 1 0
24 47 2 0 0 15 0 0 0 0 0 0 0 0
25 31 1 0 0 9 0 0 0 0 0 0 0 0
26 93 59 0 0 13 2 0 0 0 0 0 0 0
27 68 0 0 0 20 1 0 0 0 0 0 0 0
28 47 0 0 0 31 0 0 0 0 0 0 1 0
29 39 0 0 0 52 0 0 0 0 0 0 0 0
30 69 0 0 0 67 0 0 0 0 0 0 1 0

_f’_______,___121,,,-----~--------~-~------~-------~~--------~--------~--------~-------~~--------~---~---~~--------~--------~-
TOTAL 1263 68 0 0 370 4 0 0 0 0 0 7 0
------------------------------------------------------------------------------------------------------------------------------



A p p e n d i x  T a b l e  8.6. Rsw catches for April 1988, Presser.

------------------------------------------------------------------------------------------------------------------------------
DAY USCHK HORT HFCHK HORT USTN HORT HSTH MORT TROUT COHO HORT KOK HORT

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1
2
3
4
S
6
7
a
9

10
11
12
13
14
IS
16
17
la
19
20
21
22
23
24
2s
26
27
28
29
30
31

402 4 0 0 58 1
1058 13 0 0 7s 0
976 4s 0 0 a2 0
522 101 0 0 90 6
330 60 0 0 88 3
759 38 0 0 109 2

1896 44 0 0 171 0
841 a 0 0 86 4
755 9 0 0 160 2

3877 3 0 0 180 1
6315 41 2 0 155 3
5631 2s 0 0 191 1
2712 0 0 0 76 0
3369 56 0 0 131 0
2873 133 0 0 387 41
2138 270 0 0 320 10
900 21 0 0 128 0
563 43 0 0 139 6
452 33 0 0 214 4
544 S 0 0 291 4
666 4 0 0 452 0

2838 24 0 0 666 1
1954 9 0 0 187 0
1375 2 0 0 485 4
1029 7 0 0 457 1
1149 31 0 0 444 12
3580 30 0 0 616 4
1760 0 0 0 124 0
880 9 0 0 ‘SO 0
765 21 0 0 243 3

0
0
0
0
0
0
0
0
0
0
0
1
0
0
0

49
41
37
91

171
144
304
173
166
188
a7

202
147
66
65

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
3
3
1
0
0
1
0
0
3
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
5 0
0 0
6 0

39 12
159 4
166 7
25s 4
253 12
280 0
40s 1
820 1

1273 2
643 1
339 1
486 9
872 6
707 0
610 1
674 5

0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

---------------------------------------------- --------------------------------------------------------------------------------
TOTAL 52909 1089 2 0 6955 113 1932 12 0 7992 66 1 0
__---------------_----------------------- -----------------_______________________---------------------------------------------



Appendix Table 8.7. Raw catches for Hay 1988, Prosser.

_-----------------------------------------------------------------------------------------------------------------------------
DAY USCHK ?IORT HFCHK RORT USTH HORT HSTH HORT TROUT COHO HORT KOK HORT

_____-------------------------------------------------------------------------------------------------------------------------

1
2
3
4
5
6
7
a
9

10
11
12
13
14

% IS
16
17
la
19
20
21
22
23
24
2s
26
27
28
29
30
31

625 0 0 0 256 0 107 0 0 421 0 4 0
494 10 0 0 250 1 71 0 0 194 0 9 1
799 7 0 0 2 3 8 1 47 0 0 2 3 8 1 3 1
601 3 0 0 185 1 67 1 0 310 2 4 0
697 12 0 0 260 3 111 0 0 695 3 3 0
a25 12 0 0 197 6 125 0 0 1303 16 a 0

2136 5 0 0 52 0 102 0 0 3413 5 0 0
1190 38 0 0 294 26 63 0 0 3333 42 5 0
1463 la 0 0 310 7 97 4 0 4229 14 3 0
1329 1 0 0 465 3 129 0 3 5400 ia 3s 0
741 1 0 0 219 3 57 0 0 2857 24 7 0
682 4s 0 0 283 19 91 0 0 1948 57 0 0
543 33 0 0 278 17 58 3 0 2371 34 13 0

5208 a9 0 0 97 7 26 3 0 2128 786 0 0
753 4 0 0 192 2 159 0 0 3512 7 3 0
881 5 0 0 340 0 171 0 0 3902 13 1 0
335 0 0 0 286 2 119 0 0 1709 6 3 0
587 4 0 0 401 4 203 1 2 1787 7 4 0
348 13 0 0 266 a 59 0 0 8 2 8 11 12 0
248 0 0 0 70 0 27 0 0 581 0 11 0
278 4 0 0 a4 4 20 0 1 16SS 20 0 0
386 28 0 0 52 a 11 0 0 1372 39 0 0
172 12 0 0 90 7 31 3 1 964 54 0 0
244 3 0 0 47 5 16 0 0 456 9 0 0
118 2 0 0 97 3 23 0 0 301 2 0 0
127 0 0 0 32 0 5 0 0 300 2 0 0
122 S 0 0 33 3 9 0 0 130 2 0 0
75 0 0 0 28 1 21 1 0 21s 0 0 0

116 4 0 0 72 3 28 0 1 202 0 0 0
784 1 15 0 104 0 13 0 1 2 0 8 1 0 0
236 5 66 0 240 3 51 0 23 367 0 3 0

--------_-__------------------------------------------------------------------------------------------------------------------
TOTAL 22545 364 ai 0 5818 147 2117 16 32 47329 117s 131 2
------------------------------------------------------------------------------------------------------------------------------



Appendix Table 8.8. Raw catcher for June 1988, Ptorstr.

------------------------------------------------------------------------------------------------------------------~-----------

DAY USCHK WORT HFCHK HORT USTH RORT HSTH HORT TROUT COHO WORT KOK RORT
- - - - - - --------_---------------------------------------------------------------------------------------------------------------

1
2
3
4
5
6
7
8
9

10
11
12

2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

214 58 0 86 2 30 0 0 212 0 0 0
326 161 0 57 2 37 0 0 155 1 0 0
270 357 4 454 4 105 0 0 346 0 0 0
204 131 0 55 1 12 0 0 82 0 0 0
159 148 0 43 1 25 0 0 83 5 0 0
393 212 0 75 2 44 0 0 85 0 0 0
342 119 3 33 1 9 0 0 24 1 0 0
168 97 0 66 0 13 0 0 38 0 0 0
135 111 0 18 0 1 0 0 16 0 0 0
135 396 0 30 0 7 0 0 38 0 0 0
297 588 0 19 0 15 0 0 50 0 0 0
240 1208 4 15 3 3 0 0 19 0 0 0
15 1323 0 14 0 5 0 0 11 0 0 0

261 2351 9 23 1 6 0 0 26 0 0 0
122 3297 1690 25 13 4 4 0 33 13 0 0
36 767 7 5 0 3 0 0 8 0 0 0

111 1483 453 2 0 8 0 0 6 1 0 0
51 771 5 7 3 13 0 0 8 1 0 0
34 937 77 18 3 8 0 0 7 0 0 0
15 460 43 8 1 2 1 0 2 0 0 0
0 459 5 3 0 1 0 0 0 0 0 0

15 1891 159 20 10 8 3 0 6 0 0 0
15 1435 3 7 0 7 2 0 9 0 0 0
0 678 6 4 0 11 0 0 0 0 0 0
3 750 6 6 2 7 0 0 10 0 0 0
0 93 9 0 0 1 0 0 1 0 0 0
0 89 0 1 0 3 0 0 2 0 0 0
1 122 13 1 0 0 0 0 4 0 0 0
6 231 7 3 0 2 0 0 3 0 0 0
4 225 13 3 0 3 0 0 2 2 0 0

------------------------------------------------------------------------------------------------------------------------------
TOTAL 3574 0 20948 2516 1101 49 393 10 0 1286 24 0 0
------------------------------------------------------------------------------------------------------------------------------



Appendix C.

Survival of wild spring chinook smelt releases.



Appdlx  Table C.I. Survival to Prosscr smlt trap of wild Nachcs River sprtng chinook molts
releared  belov Uapatox  molt  trap in the spring of 1988.

ESTIHATED  PASSAGE

Release of Reles'se  of Release of Release of Releare  of Release of Release Of
RECAPTURE 3/9-3/15 3/I?-3/19  3/17-3/19  3/17-3/19  4/I-4/5 4/I-4/5 4/I-4/5

DATE (N4063) (N-116) CM=1221 (N-120) CN=332) CN=334) CN=333)

4109
4/10
4/II
4/12
4/l3
4/14
4/15
4116
4/17
4/18
4/19
4/20
4/21
4/22
4/23
4/24
4/25
4/26
Cl27
4/28
4/29
4/30
5101
s/o2
5/m
s/o4
s/o5
s/o6
s/o7
5/oa
s/G9
s/10
S/II
S/I2
s/13
S/l4
S/I5
S/I6
S/I7
S/18
S/l9

1
0
2

!
0

43
II
52
0

24
0
0
8

I2
27
9
0

27
30
I6
20
I4
8
7
5
9
2
0
4
8
4
6
2
0
0
0
0
0
0
0

0
0
0

ii
0
0

11
0
0
0
0
0
3
4
0
0
2
7
4
0
0
0
5
5
0
0
0
4
4
0
0
0
0
0
0
9
0

ii
0

0
0
0
0
3

5"
0
0
0
0
0
0
3
4
0
0
2
2

17
4
0
0
0
0
0
0
0
2
4
0
0
0
0
2
0
0
0
0
0
0

0
0
0

i
0

9
0
0
0
0
0
0
0
0
0
4
8
4
0
5
0
5
0
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0

22
52
24
0
0
0
0
4
8
0
0
7

I7
8
3
0
3
2
0
7
0
7
2
4

:
0
0
0
0
0
4
2
0

0
0
0

8

ii
22
17
0
0
0
0
3
4

3"
9
8
9

I6
3
3
0
2
2

I9
6
6
2
0
0
0
0
0
0
0
0
2
0

3
0
0
0
0
0

11
0
0
0
0
0
3
4
0
3
0
7

I7
I2
5

I7
3
5
7
0

1:
4
0
0
3
6
0
0
0
0
0
0
0

Mean
Group
Survival Cl.33 0.53 0.39 0.26 0.53 0.42 0.38
-----------------_--____I_______________---------------------------------------------
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AFpadix Table C.2. Surviu~l  to Prouer mlt trap of wild  opring  chimok smltr
retwad at vwlcrw pointr In ti Yaklu Rivw an AprlL  13, 1988.

Abounoa
ESTIHNED PASS&E

Abwe Swnyridr blad smyrldr wau uprtox

DATE I1 r2 I3 84 #I I2 I3 I4 I1 I2 13 I4 II I2 13 14

4113 0 0 0 0 0 0 0 0
4114 0 0 0 0 0 0 0 0
UIS 5 0 0 0 n3aa 0
4116 54 0 Im 11 7a6722  56
4117 70 3s 70 0 0521735
4lIa I2 24 24 0 I2 24 0 24
UIV v 28 0 0 3746 0 ia
4120 7 a, IO IO 0 IO 20 27
4/2l 3 a II 0 115 0 3
4N 22 5 I9 5 a 3 I9 I4
4N 16 4 4 a 4 0 4 0
4124 0 a a 4 0 4 0 0
u25 Ia 6 9 3 12 3 0 I2
4126 9 7 0 D 2 2 4 Q
u27 IO 12 7 6 a a 7 8
ma 22 I3 0 9 4 13' 9 I3
UT) 4 0 4 0 0 4 0 8
4no 0 'I 3 0 0 0 I 0
s/m 0 0 0 0 0 0 3 0
5lcQ 0 0 0 0 0 0 0 0
5103 0 0 0 0 0 2 2 0
5105 0 0 0 0 0 0 Q 0
5lQs 0 4 2 0 0 0 0 2
sMb 7 0 0 0 0 0 0 0
s/o7 0 0 0 0 0 0 0 0
5108 0 0 2 0 0 0 4 0
5m 0 0 0 0 0 0 0 0
5/10 0 0 0 0 0 0 0 0
5111 0 0 0 0 0 0 0 0
s/l2 0 0 0 0 0 0 0 0
l/l3 0 0 0 0 0 0 0 0
snr a 0 0 0 0 0 0 0
sn5 0 0 0 0 0 0 0 0
5n6 0 a 0 0 0 0 0'0
sn7 0 0 0 0 0 0 0 0
5na 0 0 0 0 0 0 0 0
Ill9 0 0 0 0 0 0 0 0
5/M 0 0 0 0 0 0 0 0
5121 0 0 0 0 0 0 0 0
5122 0 0 0 0 0 0 0 0
5N 0 0 0 0 0 0 0 0
5R4 0 0 0 0 0 0 0 0
s/25 0 0 0 0 0 0 0 0
5126 0 0 0 0 0 0 0 0
5127 0 0 0 0 0 0 0 0
5/a 0 0 0 0 0 0 0 0
s/a 0 0 0 0 0 0 0 0
sno 0 0 0 0 0 0 0 0
snl 0 0 0 0 0 0 0 0
6101 0 0 0 0 0 Q 0 0

0 0 0 0, 0 0 0 0
0 0 0 0

32273764
3445m  0
17 10 52 I7
24 12 0 12
18 37 0 0
0 OM 3
3 5 3 0
24 11 I9 3
4 4 4 I2
4 0.4 a
0 3 0 6
2 7 0 0
7 s 7 5

I3 22 0 0
0 0 0 Cl
3 0 0 0
0 0 0 0
0 0 Q 3
0 2 Q 2
0 0 0 0
0 4 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Q 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
D 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0
0 0 I7 0
0 0 0 Q
9 0 9 0
0 0 0 0
0 0 0 0
0 0 3 0
0 0 0 4
0 0 0 4
D 3 0 0
0 0 0 0
0 0 2 3
4 0 0 0
4 0 0 0
0 0 5 3
0 0 0 6
5 0 3 5
0 0 7 0
0 0 5 5
4 II 13 2
4 0 4 2
8 2 8 6
IO 0 a IO
2 2 2 IO
6 0 3 4
9 0 0 6
6 6 4 II
2 2 7 2
0 0 0 0
0 0 9 0
5 0 IO 0
0 0 0 0
5 0 2 2
4 0 7 0
0 3 0 0
3 0 0 0
0 0 3 0
0 0 0 0
0 0 0 0
7 0 I1 0
0 0 3 0
0 0 0 0
0 0 0 0
0 0 0 3
0 0 3 0
0 0 0 I
0 0 4 0

lot81 2611 180 273 59 215 283 I41 221 la5 253 236 I35 99 29 I52 95
nml
tmp
sw4V81 0.56 0.61 0.54 0.39

100



Appendix Table C.3.
Xxdx:il

to MC Nary Barn of uild Yekim? River rprin
at various points in the Yakrma River on

Above Roza
Survival •stim;;~~ebfu~~;:tr!  Passage Index)/(Rel~asc  number).

Belou Sunnyside Below Vapatox
-------------------- -------------------- -------------------- --^-----------------
I1 I2 13 #4 #I #2 #3 14 #I #2 #3 #4 #I I2 #3 14-___-_______________---------------------------------------------------------------------

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 O.I7 0.07

Mean
Group
Survival 0.40 0.39 0.42 0.12
----------------_---------------------------------------------------------------------------------------------


