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INTRODUCTION

This appendix volume is the South Puget Sound regional supplement to the 7992
Washington State Salmon and Steelhead Stock Inventory (SASSI)," and provides
more detailed information on individual saimon and steelhead stocks identified in the
inventory. This information was assembled jointly by the Washington State
Departments of Fisheries and Wildlife and the Western Washington Treaty Tribes.
The Departments of Fisheries and Wildlife merged to form the Washington
Department of Fish and Wildlife early in 1994. The generai approach used to
develop these appendices is described in the above referenced document.

SASS! documents the results of an initial stock status inventory that is the first step in
a statewide effort to maintain and restore wild” salmon and steelhead stocks and
fisheries. The inventory's intent is to help identify currently available information and
to guide future restoration pianning and impiementation. :

The SASSI process inventories naturally reproducing stocks of salmon and
steelhead regardless of origin (including native, non-native, and mixed parentage).
Only those stocks that spawn within Washington State were included. The current
status of each stock was rated based primarily on frends in survival rates or
population size, but the process did not focus directly on causative factors like habitat
loss or overfishing. Stocks with escapement, run size, and survival levels within
normal ranges and not displaying a pattern of chronically low abundance were rated
as Healthy stocks. Those stocks that currently display low production or survival.
values were assigned to one of two separate rating categories: Depressed stocks or
Critical stocks, depending on the current condition of the stock. Stocks were also
rated as Unknown stocks when data limitations did not allow assessment of current
status. A rating category for Extinct stocks was also included. However, the only
extinctions listed in this inventory are those stocks that were thought to exist, based
on recent data, but were subsequently found to be extinct. Past extinctions have not
been included because SASSI is a current resource inventory and the historic
information on lost stocks is incompiete and often anecdotal.

' SASSI - Washington Department of Fisheries et al. 1983.

2 The term wild stock as used in this report refers to how fish reproduce, i.e. by spawning and
rearing in the natural habitat, regardless of parentage, and does not refer to genetic heritage. The
origin (e.g. native, non-native or mixed) and parentage (wild, cultured or composite) of individual
stocks are specifically designated in this report where known. This terminology is not intended
to diminish the importance of native stocks but rather emphasizes the need to protect a wide
range of genetic resources maintained by natural reproduction. The terms natural and wild
spawners are used synonymously as are the terms stocks and spawning populations.

1



Of the 435 total salmon and steelhead stocks identified state-wide, 209 stocks were
found in the Puget Sound basin. Of this total, 62 salmon.and steelhead stocks are
located in the South Puget Sound region and are the subject of this volume. Table 1
presents a summary of stock status for wild Puget Sound salmon and stee_lhead.

For a more detailed discussion of the methods used to identify individual stocks and
rate current status see the SASSI summary volume.

Two eiements of the 1992 SASSI process are presented in this appendix:

(1) Species Overview Reports for each basin in the Puget Sound region, and

~ (2) Stock Reports for each individuai stock. Any comments or questions regarding .
this information should be directed to the Washington State Department of Flsh and

Wildlife in Olympia, Washington.

in this volume of Appendix One, only South Puget Sound stocks are presented.
There are two other separate volumes in Appendix One which present information for
North Puget Sound and Hood Canal/Strait of Juan de Fuca stocks.



Table 1. Summary of stock status for wild saimon and steelhead stocks in the
Puget Sound basin. : '

NORTH PUGET SOUND

Chinook salmon
Chum salmon
Coho saimon
Pink salmon
Sockeye salmon
Steelhead

71 TOTAL STOCKS
PERCENT OF TOTAL
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Chinook salmon
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Pink salmon
Sockeye saimon
Steelhead
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Chinook salmon
Chum salmon
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Steelhead

76 TOTAL STOCKS .
PERCENT OF TOTAL

PUGET SOUND
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SPECIES OVERVIEW REPORTS

An Overview Report is presented for each species of saimon or steelhead within a
river basin or regional area. These overviews provide discussions of the definition
and origin of stocks and review any uncertainties relating to the decisions to list
specific stocks. The overviews also present information on trends in escapement and
run size for the combined stocks of each species within a river basin or region. The
individual Stock Reports follow each Overview Report.

STOCK REPORTS

Each stock of salmon and steelhead identified in SASSI is the subject of a report
which presents detailed written descriptions of the rationales for the stock definitions
in a Stock Definition and Origin section (which summarizes information on
distribution, timing, and biological characteristics) and highlights any related
uncertainties or caveats. Stock origin is also addressed with some discussion of the
probabie genetic make-up of each stock, and possible interactions with hatchery fish.
The Stock Status section of these reports assesses the trends in escapement,
production, or survival for each stock, and discusses the data used to measure
current status, Stock ratings are aiso presented.

This document is not intended to provide an assessment of factors. that may be
limiting production of stocks classified as Healthy, nor does the Healthy category -
reflect the concern held for some of the stocks classified as such. Additionally, it was
not intended to profile factors that could present future risks to stock status. State
and tribal fishery managers feel very strongly that habitat protection and restoration
needs exist for many stocks classified as Healthy in SASSI as well as for Critical and
Depressed stocks. Because of the limitations in the inventory regarding assessment:
for Healthy stocks, SASSI should not be used as the singular approach for defining
restoration needs and priorities. SASSI also does not provide a basis for evaluating
the feasibility or iikelihood of success of specific restoration projects.

Additional written material was prepared for all stocks whose status was Depressed
or Critical, and for some stocks in the Healthy and Unknown categories. The Factors
Affecting Production section provides a brief description of harvest management,
habitat status, and fish culture programs. The Habitat section reviews the general
condition of the habitat used by each stock, and identifies specific environmental
problems known to impact stock survivals. The Harvest Management section is a
general discussion of the fisheries that impact each stock. The Hatchery section
discusses salmon and steelhead culture programs in the areas utilized by each stock,
and outlines possible interactions between wild fish and hatchery fish. These
discussions on factors affecting production are only meant to provide a very
general overview of the type of problems faced by a stock. More detailed
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examinations of these same topics will be developed for those stocks requiring. |
priority attention as part of the overall Wild Stock Restoration |nitiative (see SASSI
Part 3 — Current and Future Actions).

The material contained in Overviews, Stock Reports and Stock Profiles is sometimes
a brief summary of far more extensive information available about stocks. Readers
interested in obtaining more detailed information about specific stocks should contact
the Washington Department of Fish and Wildlife or the Northwest indian-Fisheries
Commission for referral to appropriate staff.

In some cases, the data available for use in SASSI are inadequate to determine
whether naturally-spawning fish represent self-sustaining populations or whether they
are maintained by frequent input from hatchery fish.

STOCK PROFILES

ltis én objective of SASSI to provide a general présentation of the available

information on each stock of salmon and steelhead included in the inventory. To

~ accomplish this, a two-page Stock Profile is included in each Stock Report to provide

a quick review of the definition and status of each saimon and steelhead stock.
The first page is a Stock Definition Profile, which summarizes the three criteria
used in defining individual stocks; including spawning distribution, timing, and
biological characteristics.

Spawner distribution is shown on a generalized basin map, and distinct distribution

is noted if appiicable. These maps are provided to demonstrate differences in

distributions between stocks and are not intended to show exact spawning locations.
In some cases, spawning distributions are unknown, and the basin maps are left
biank. This does not mean that such a stock cannot be distinct based on spawner
distribution. The fact that a self-sustaining population is known to be present in a
stream or streams can validate the stock, even if exact spawning locations are

" unknown. Distinct spawning distribution is the most commonly used criterion for

identifying individual stocks in the SASSI process because general information on the
geographic location of spawning and spawning habitat is the most readily available.

Timing of various life stages is presented in graphic form, and again any distinctions
(differences between stocks) are identified. Distinct temporal distribution identifies
stock differences based on variations in timing of critical life stages, e.g. spawning or
return timing. '

Biological characteristics are summarized at the bottom of the stock definition
page. Distinct biological characteristics can include any observabile distinctions
between stocks such as size, age structure, scale patterns, parasites, or genetic

- differences. This criterion is applied in a number of different ways in this inventory.




For some stocks, the stock differentiation is based on observabie physical attributes.
However, genetic distinctions are the most common biological characteristic used in D
this document. There are indirect and direct approaches in SASSI for using genetic '
characterizations to distinguish among stocks. The indirect approach makes

assumptions about the genetic makeup of a group of fish such as when it has been
substantially changed by past or continuing introductions of non-native stocks. The

direct approach is based on genetic stock identification (GS!), which is a method that

can be used to characterize populations of organisms based on the genetic profiles of
individuals. The GSI methodology relies on the combined use of biochemical,

genetic, and statistical procedures to discriminate among populations. A more

detailed discussion of the methods and applications of the use of GSI in SASSI is

presented in the following Genetic Stock Identification section. Where GSI

information exists it is graphically presented in the form of a dendrogram.

The second page is a Stock Status Profile, which presents current stock status

information. The data used to determine stock status are presented in tabular and

graphic form. Data quality is also noted. These data sets will vary by species and

stock, depending on the nature of available stock-specific information. The purpose

of the numericai data is to describe the stock production trends, and may include

data sets that are direct measures of abundance (e.g. escapement or run size), as

well as less direct statistics like fish/mile and fish days. Both direct and indirect data

can be used to express trends. For a discussion of the types of data used in SASSI
to evaluate stock status, see the following Stock Assessment Data section. )

The distribution (percentage) of harvest and escapement are shown in the form of a
pie chart, where stock specific data are available.

The final section of the Stock Profiles presents a summarized description of stock
status, including stock origin, type, and current status. The terms used in the Stock
Summary section of the profiles are defined below.

Stock Origin - The terms dealing with the orlgm of stocks identify the genetic history
of each stock.

Native — An indigenous stock of fish that has not been substantially impacted
by genetic interactions with non-native stocks, or by other factors, and is stili
present in all or part of its original range. In limited cases, a native stock may
also exist outside of its original habitat (e.g. captive brood stock programs)

Non-native — A stock that has become established outside of its original
range. ' :



Mixed — A stock whose individuals originated from commingled native and
non-native parents, and/or by mating between native and non-native fish
(hybridization); or a previously native stock that has undergone substantial
genetic alteration.

 Unknown -- This description is applied to stocks where there is insufficient
information to identify stock origin with confidence.

Production Type - The terms defining production type aré describing the method of
spawning and rearing that produced the fish that constitute each stock.

Wild -- A stock that is sustained by natural spawning and 'rearing in the
natural habitat, regardiess of parentage (includes native).

Cuitured -- A stock that depends upon spawning, incubation, hatching, or
rearing in a hatchery or other artificial production facility.

Composite ~ A stock sustained by both wiid and artificial production.

Stock Status - These terms describe the current condition of each stock of fish and
may be based on escapement, run size, survival, or fitness levels.

Healthy Stock — A stock of fish experiencing production levels consistent with
its available habitat and within the natural variations in survival for the stock.

Depressed Stock — A stock of fish whose production is below expected levels
based on available habitat and natural variations in survival rates, but above
the level where permanent damage to the stock is likely.

Critical Stock - A stock of fish experiencing production levels that are so low
that permanent damage to the stock is likely or has already occurred.

Extinct Stock — A stock of fish that is no longer present in its original range,
or as a distinct stock elsewhere. Individuals of the same species may be
observed in very low numbers, consistent with straying from other stocks.

Unkndwn Stock — This description is applied to stocks where there is
insufficient information to identify stock status with confidence.
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SASS|I SALMON AND STEELHEAD RIVER BASINS

SASS! Stock Definition Profiles display spawning distribution information for the
saimon and steelhead stocks in Washington State on river basin maps. These maps
are scaled not only to present spawner distributions, but must also fit the format of
the profile pages. This sometimes makes it difficult to relate a specific river basin
map with adjacent systems. To help orient the reader, the state map on the foliowing
page locates the river basins used in SASSI. These SASSI river basins are not the
same as Water Resource Inventory Areas (WRIA), which are used by Washington
State natural resource agencies (Williams et al. 1975). '
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PUGET SOUND

North Puget Sound °
1-  Nooksack/Samish
2-  Skagit
3-  Stillaguamish
4-  Snohomish
5-  San Juan islands
6-  Whidbey Isiand

South Puget Sound
7-  Lake Washington
8-  Duwamish/Green

9-  Puyaliup |
10-  Nisqually/Deep South
Sound -

11-  East Kitsap

Hood Canal/Strait of Juan de Fuca

12- Hood Canal
13- Elwha/Dungeness
14- West Strait

COASTAL WASHINGTON
North Coast
15- Sooes/Ozette
16- AQuillayute
17- Hoh
18- Queets
19- Quinauit

Grays Harbor
20- Humptulips
21-  Chehalis -

Willapa Bay
22-  Willapa/Nemah/Naselle

This appendix volume covers the South Puget Sound region.

|

COLUMBIA RIVER
Lower Columbia River
23- Grays/Elochoman
24- Cowlitz
25- Kalama/Lewis
26- Washougal

Upper Columbia River
27-  Wind/White Salmon
28- Kilickitat
29- Rock Creek
30- Walla Walla/Touchet
31-  Snake/Tucannon
32- Asotin/Grande Ronde
33- Lower Yakima
34- Naches
35- Upper Yakima
36- Hanford Reach
37- Wenatchee/Entiat
38- Lake Chelan
39- Methow
40- Okanogan _
41- No anadromous fish
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GENETIC STOCK IDENTIFICATION

In SASS!, distinct biological characteristics can include any observabie_distincﬁons
between stocks such as size or age structure, but are most commonly identified for
chinook, chum, pink, and sockeye salmon by screening for genetic differences using

- a technique called Genetic Stock Identification (GSI). GSI is a method that can be

used to characterize populations of organisms based on the genetic profiles of
individuais. The methodology relies on the combined use of biochemical, genetic,
and statistical procedures to characterize and discriminate stocks.

Although the GSI characterization of stocks and testing of stock structure provides a
direct measure of genetic interrelationships, it is important to be aware of limitations
of this approach. It is presently possible to investigate only a tiny and restricted
fraction of the genetic traits of salmon by the electrophoretic analysis of proteins. To
the extent that the characters that can be investigated do not represent the entire
genome, the view of genetic interrelationships derived from GSI analysis will be
incomplete (and could fail to detect existing reproductive isolation among stocks --
see below). Indeed, there are a large number of genetlcally influenced characteristics

- of salmon about which there is little or no information. It is assumed that most or ali

of the genetic variation that can be studied by electrophoresis is not subjected to
natural selection, that is, it is selectively neutral, While this assumption seems
justified given much of population genetics theory and a considerable amount of
empirical data from a number of organisms, exceptions to it could complicate or even
invalidate some of our interpretations. It must also be realized that the statistical test
(e.g. G-test) of stock structure, can be reasonably used to establish the existence of
multiple stocks but not to disprove that multiple stocks exist. While statisticaily
significant differences among sampies provide strong evidence for the existence of
distinct gene pools (i.e. separate stocks), the absence of significant differences does
not constitute proof that only a single stock exists.

As currently applied to the investigation of stocks of Pacific saimon, the GSI| process
consists of a series of steps: (1) Collect selected tissues (usually muscle, heart, eye,
and liver) from a representative sample of individuals (usually 100 or more) from the
population(s) under investigation, (2) Develop genetic profiles (at 15 or more variable
foci) for the individuals in each popuiation by conducting starch-gel electrophoresis
and biochemical staining using tissue extracts, (3) Characterize each population
sampled by aggregating the individual genetic profiles and computing alleie frequency
distributions, and (4) Conduct statistical tests (G-tests or chi-square) using the allele
counts characterizing each population.

Electrophoresis is a process whereby charged molecules (such as enzymes and
other proteins) are separated in an electric field. It is possible to document the
genetic characteristics of individuals (and populations) using starch-gel
electrophoresis, because of the relationship between the genetic code (DNA) and |
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enzyme biochemical phenotypes. These phenotypes are expressed, after
electrophoresis and enzyme staining, in the form of banding patterns on the gels.
Each enzyme (protein) subunit is encoded by a specific segment of DNA - a gene
locus - which specifies its structure. When a locus exhibits genetic variation it has
two or more alternate forms or aileles. Much, but not all, of the allelic variation of
enzyme-coding loci can be detected by electrophoretic analysis because it results in
structural changes to the enzymes.

Reproductively isolated populations usually develop significant differences in allele

frequencies at one or more loci over time. The power of GSI to identify and

characterize stocks is derived from the differentiai distribution of alleles at many gene
loci in different stocks.

The hypothesis being tested in step 4 (see above) - that the allele distributions of the
populations being compared are no more different than multiple independent samples
from a single, freely interbreeding population - is closely tied to the definition of
stocks' as reproductively isolated populations. A statistically significant result in this
test causes the rejection of the null hypothesis and typically leads to the conclusion
that the populations tested are genetically different and, therefore, represent distinct
stocks (breeding units). The commonly used 0.05 rejection level is applied as a
cutoff value to indicate statistical significance in these tests. The power of the
statistical tests is dependent on the numbers of fish in the samples being compared.
Because of this, differences in allele counts that are not significant at small sample
sizes can become significant if the sample sizes are large enough.

Typically, the genetic testing of stock structure begins with G-tests (or chi-square
tests) involving pairs of individual coliections. When such tests reveal significant .
differences, this is usually considered to be evidence for the existence of two
genetically distinct stocks. However, in some cases individual collections are
combined during the testing process. This is usually done when there are two or
more separate collections from the same locality (usually taken in different years).
The individual collections are combined in such cases because it is believed that the
combination provides a better characterization of the population than does any single
sample. Samples may also be combined from adjacent localities after testing of the
separate collections has revealed no significant differentiation among them. For
example, if six separate samples of Skagit River pink salmon are collected from
different localities (and possibly in different years) and no evidence of significant
genetic differences among them is found, they may be combined to characterize pink
salmon in the entire river system and this aggregate subsequently tested against
collections or similar aggregates from nearby drainages (e.g. Nooksack River,
Stillaguamish River, etc.).

in addition to the direct testing of stock structure using the G-test approach,

dendrograms based on average genetic distances among samples have been used to
summarize the genetic interrelationships among stocks. This commonly used
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approach provides a simple one-dimensional graphical representation of overali stock
similarities and differences. The lengths of the horizontal branches that connect
stocks in dendrograms are proportional to the average genetic distances between the
stocks. The vertical position of individual stocks in a dendrogram does not
necessarily reflect genetic relationships because each branch point is actually a point
around which the lower level branches can be rotated without distorting the estimated
genetic distances between them and other stocks in the dendrogram.

While dendrograms are useful because they simplify the often compiex patterns of
genetic interrelationships among stocks, they are not without disadvantages. The
absolute magnitude of differences identified by this technique is influenced both by
the specific suite of gene loci included in the analysis and the particular genetic
distance measure used. As individual stocks that are most similar are connected in
the process of building the dendrogram, their relationships to other stocks can be
distorted. The dendrogram analysis is not a test of stock structure, in part because it
is independent of sample size. Thus, while dendrograms can be useful for depicting
genetic interreiationships among stocks and for summarizing among-stock diversity,
they cannot be used to define or identify distinct stocks genetically; this must be done
using the results of the direct statistical tests (e.g. G-test).

15
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STOCK ASSESSMENT DATA

The evaluation of the current status of the stocks of salmon and steelhead identified
in SASSI is based on the best available escapement, harvest, run size, and survival
data. Only stock specific data were used, which sometimes limited the available data
to a short span of recent years. These data were plotted and qualitatively examined
for changes in abundance or survival. Often, only a single stock specific statistic was
available to analyze the production trend of a stock. When multiple types of data
could be used to examine individual stock status, the available production or survival
data sets were examined individually and each stock’s rating was based on the
statistic(s) that best described the current status.

The Stock Reports and Stock Status Profiles present the stock assessment data for
individual stocks. The following discussion defines those stock assessment terms
used in the evaluation of Puget Sound saimon and steelhead stocks.

ESCAPEMENT DATA

For salmon and steelhead stocks, the term escapement refers to those mature fish
that have returned to freshwater, have survived all fisheries, and constitute the
spawning population for a given stock. Escapement data collected during spawning
ground surveys and by counts made at traps and fish passage facilities are the most -
frequently used sources of information on the status of salmon and steelhead stocks.
Some types of escapement data represent a direct measure of al! of the fish making
up a spawning population. Exampies of direct escapement measurements would
include total escapement estimates, and trap and dam counts. For many stocks,
direct escapements are not available and indirect escapement numbers are used to
evaluate stock status. Indirect escapements are generally actual count data for
specific spawning ground reaches (index areas) and are usually collected on an
annua! basis. Examples would be redd or fish/mile counts. Indirect counts do not
provide total escapements, but rather are relative data sets that can be used to
indicate changes in abundance and long-term escapement trends.

The following escapement data sets were used to determine the status of various
Puget Sound salmon and steelhead stocks. :

ESCAPEMENT
Carcass The highest daily count of dead fish (carcasses) in an
index area.
Dam count A total count of fish destined for spawning grounds

upstream of a dam.
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Fish-days

- Fish/mile

Hat & Nat

index total
- Peak count

Peak redds

Rack count

Redds
Redds/mile
Snorkel index

Total

‘Trap count

" The total number of fish days (one fish present for one

day) in an index area over an entire spawning season.

A spawner count divided by the number of miles surveyed._

Total number of hatchery and natural fish escaping to a
particular stream area.

An estimate of total escapement in an index area.
The highest daily count of live fish in an index area. -

The highest daily count of redds (spawning nests) in a
stream index area. i

A total count of fish destined for spawning grounds
upstream of a rack.

A count of redds (spawning nests) in a stream index area.

A redd count divided by the number of miles surveyed.

. A count of adults observed while snorkeling an index area.

An estimate of all fish of a stock that have survived all -
fisheries and make up a spawning population.

A total count of fish destined for spawning grounds
upstream of a fish trapping facility.

HARVEST DATA

The numbers of fish harvested in various major fisheries can be used to measure
relative abundance and to observe long-term trends. Harvest data sets are typically
for specific fisheries or regions and do not necessarily represent all of the catches
made everywhere that impact the stock. For example, total harvest might refer only
to the combined sport and commercial harvest in the Puget Sound system, but may
not include ocean catches.

18
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The following types of harvest data were used to assess the current status of some
Puget Sound salmon and steelhead stocks.

HARVEST _ |

Total The combined catches of all fisheries in a specific region. In
some cases, catch data for some fisheries may be unavailabie,
but the available catch data are thought to be representative of
total harvest trends.

Net ~ The total net catches in a major fishery or the combined tribal
and/or commercial net catches in a specific region.

Sport The total catches in a single sport fishery or the combined

catches in all sport fisheries in a specific region.

RUN SIZE DATA

The term run size refers to the total number of saimon and steelhead measured at a
particular point in their return migration, e.g. the total numbers entering Puget Sound.
Run size estimates may not include all returning fish (e.g. a small harvest component
may not be included), but the run sizes presented in SASSI are believed to be
complete enough to represent the relative abundance of the stock. Run-size data are

'not available for many stocks because of the difficulty in identifying stock specific

harvests in mixed stock fisheries.

The following run-size data were used to determine the status of some Puget Sound
stocks.

~ RUN SIZE _ :

Inside The total numbers of fish leaving the ocean on their return
migration. For Puget Sound stocks, the inside run includes all
fish entering the Strait of Juan de Fuca (Washington waters only).

Total The combined escapement and harvest of a stock of fishin a

specific region, but may not include all of the catches made
everywhere for a specific stock. |

Trap count A total count of fish destined for areas upstream of a fish trapping
facility.
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JUVENILE DATA

Counts of juvenile salmon and steelhead at various life stages are used to measure
relative abundance and evaluate trends. These count data are most commonly
collected during the freshwater incubation, rearing, or migration periods, and may
include any life stage from egg to smoit. Juvenile count data are also used to
measure a variety of survival rates.

JUVENILE _ -
PS/100m2 The average number of presmolts (juveniles enumerated
immediately before the smolt stage) produced per 100 square
meters of habitat.

No./100m2 The average number of juveniles' (of various age classes)
produced per 100 square meters of habitat.

Smolts - The number of smolts produced by spawners from a brood year.

SURVIVAL DATA

The survival of fish of a gwen brood year can be expressed as a ratio between any

two life stages, and when collected over a number of years can provide a measure of

the success of specific stocks. Recruits per spawner is the most commonly used .
survival statistic for salmon and steelhead stocks because it expresses the total - )
survival for a given parent year spawmng

SURVIVAL
PS/spawn  The number of presmolts (juveniles enumerated immediately
before the smolt stage) divided by the number of total spawners
from a brood year.

Rec/spawn The number of returning adults (recruits) divided by the number of
spawners from a brood year.

Smoltlegg  The survival rate from egg to smolt expressed as a percentage.
Smolt/Fem The number of smolts divided by the number of female spawners
from a brood year.
NO DATA
For many stocks of salmon and steelhead, there are no stock-specific data that can

be used as measures of stock status. These stocks are typlcally small populations
and are rated as Unknown status stocks. : )
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SOUTH PUGET SOUND
STOCK REPORTS
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OVERVIEW -- LAKE WASHINGTON SUMMER/FALL
CHINOOK STOCKS

ISSAQUAH
NORTH LAKE WASHINGTON TRIBS
CEDAR

STOCK DEFINITION AND ORIGIN

Lake Washington chinook stocks are distinguished from chinook stocks in other Puget
Sound basins by geographical separation. They are summer/fall-timed stocks which
spawn prirmarily from mid-September through October. With the exception of the
Issaquah stock, Lake Washington chinook may have had less exposure to non-local
hatchery stocks, particularly Green River-origin chinook, than many other South
Puget Sound chinook stocks. Genetic data to evaluate the relation between hatchery
and naturally-spawning chinook are not yet available.

Spawning in Issaquah Creek occurs in the lower mainstem and East Fork Issaquah
Creek from late September through October. Natural spawning levels of this stock
may be heavily dependent on yearly straying from the issaquah Hatchery. Low
summer flows in Issaquah Creek can make it difficult for returning adult hatchery-
origin fish to reach the hatchery rack, facilitating below-rack spawning.

Chinook spawning in north Lake Washington tributaries utilize North, Swamp, Bear,
Little Bear, Thorton, McAleer, and Cottage Lake creeks as well as the Sammamish
River. Spawning occurs from September through October. Chinook from Issaquah
Hatchery may stray into north Lake Washington tributaries, however, their impacts on
the North Lake Washington tributaries are not known.

Cedar River chinook spawning distribution is limited to the lower river by a pipeline
crossing at Landsburg (RM 21). Spawning is from mid-September through October.
As with the North Lake Washington Tribs stock, the effect of hatchery straying on this
stock is unknown.

STOCK STATUS

Lake Washington chinook are caught in sport and commercial fisheries off Vancouver
Island and the Washington coast and in fisheries in Puget Sound and Lake
Washington. Recoveries of coded-wire tags from chinook released from several
South Sound hatcheries, including Issaguah Hatchery, suggest that approximately
one-third of the total catch of South Sound chinook, including Lake Washington
chinook, occurs in Canadian fisheries, slightly less than two-thirds of the catch occurs
in Puget Sound fisheries, and a very small proportion is caught in Washington coastal

fisheries.

23



The interim escapement goal for naturally-spawning chinook in the Cedar River and
the North Lake Washington tributaries is 1,550 adult spawners. This goal has not
been met since 1987.

More information on the individual stocks is presented in the Stock Reports which
follow.
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LAKE WASHINGTQN - ISSAQUAH SUMMER/FALL CHINOOK
STOCVK DEFINITION AND ORIGIN |

This stock was defined as distinct based upon geographic distribution in Issaquah
Creek and East Fork Issaquah Creek. Spawn timing begins in late September and
peaks in October, a timing simitar to that of other chinook stocks in south Puget
Sound. There has been no collection of tissues for genetic composition analysis.
Stock origin is believed to be non-native due to Green River stock transfers since the
1930s. Other non-local stocks may have also influenced the stock composition.
Genetic composition analysis would be useful to help clarify the current stock
composition. :

STOCK STATUS
Stock status is Healthy based upon carcass counts.

Relative measurements of abundance are based upon carcass counts throughout the
spawning season plus the number of live fish on the iast day of the survey. These
counts ranged from 844 to 3,337 from 1986 through 1991, with an average of 1,993
per year. The natural spawning population is located primarily below the hatchery
rack and is dependent on hatchery production. Water temperatures and flows alter

~ the ability of chinook to reach the hatchery rack and therefore influence the level of

natura! spawning below the hatchery.
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STOCK DEFINITION PROFILE for Issaquah .Summer/FalI Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION

158 M les SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| | | | | | | l | | | |
TERMINAL RUN UNK
RIVER ENTRY ' UNK
SPAWNING — UNK

BIOLOGICAL CHARACTERISTICS -
DISTINCT? - UNKNOWN

GENETICS - No data available.



STOCK STATUS PROFILE for Issaquah Summer//Fail Chinook |

STOCK ASSESSMENT
DATA QUALITY~——> Fair
Return |ESCAPE

Years |[Carcass

1768
2376
1067

2 BES R R e AR IININFANNIER Y

AVERAGE RUNSIZE DISTRIBUTION

ESCAPE
2500 TREND
2000 3
- \1 i
i 1

6 e 71 73 75 77 79 .01 83 85 87 % o
8 0 T2 T4 T8 A B0 82 &4 88 88 9O
Retum Years

STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Non-native

PRODUCTION TYPE
Composite

STOCK DISTINCTION
. Distribution

STOCK STATUS
Healthy

SCREENING CRITERIA
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LAKE WASHINGTON -- NORTH LAKE WASHINGTON TRIBS
SUMMER/FALL CHINOOK

STOCK DEFINITION AND ORIGIN

This stock is thought to be distinct based upon geographic isolation. Distribution
includes North, Swamp, Bear, Little Bear, Thorton, McAleer and Cottage Lake creeks
and the Sammamish River. Spawn timing peaks in October and is similar to that of
other fall chinook stocks in Puget Sound. No genetic stock identification data are
available.

Stock origin is native with possible influence from issaquah Hatchery strays.
STOCK STATUS
Stock status is Unknown due to a lack of consistent spawning ground data.

All the tributaries of Lake Washington and Lake Sammamish utilized by this stock
have been intensively urbanized with a myriad of human-caused habitat impacts
which for the most part mask the natural population limiting factors of low summer
stream flow and poor spawning gravel quality. Conversion of agricuitural and forest
lands to more intense land use results in a loss of pervious surfaces to absorb
rainwater. Consequently peak winter flows are skewed to shorter run-offs and
substantially higher peaks. This translates to increased stream velocities which
displace fish and erode the stream bed and banks. Loss of functional flood plains
through bed downcutting or flood plain filling worsens the effects of the increased
flow. Low flows are also worsened because of loss of wetland water storage and
reduced groundwater due to reduced pervious surfaces.

Other impacts of urbanization in these streams include extensive bank protection with
rock rip rap or concrete bulkheads, stream channelization which creates a uniform
channel shape and cross-section with a reduction in rearing pools and loss of riparian
vegetation both for streamside shade and cover and for instream woody debris cover,
and active removal of what little large woody debris does enter the stream. Loss of
streamside shade and summer low flows in the Sammamish River have resuited in
water temperatures as high as 81 degrees F, which would discourage upstream
migration. Water quality has diminished, and hazardous material spills with resultant
fish kills are not uncommon. Fish passage is difficult or impossible at numerous
culverts and other structures in these streams. Many of these problems are
manifestations of increased peak run-off.

Disturbance or mortalities to adult spawners by people and domestic animals
exacerbates the minimal habitat quality. Nearshore habitats in Lake Washington,
Lake Sammamish, Lake Union, the Ship Canal and Shilshole Bay have been
diminished by bulkheading and dock and pier construction.
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STOCK DEFINITION PROFILE for North Lake Washmgton Tﬂbs
Summer/Fall Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES

TR DISTRIBUTTON
_:&
15 M | e SCaLE
TIMING Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT
o | | l | | I | | | | | ,
TERMINAL RUN ‘ UNK
RIVER ENTRY UNK

SPAWNING — UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN

GENETICS -No data available.
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STOCK STATUS PROFILE for North Lake Washington Tribs Summer/Fall
Chinook | ‘

STOCK ASSESSMENT ’
DATA QU_/_}_L]W——-—) Unknown ESCAPE
Retmn |ESCAPE | TREND
Years |Total a0 - .
b
L)
7 - \ [\ x
S .o WRYA
x 2 ARA
72 _ . o
73 100
74
75 R R T T A A A A Y]
76 & 0 2 Y4 70 78 & 62 84 M 88
77 Retum Yean
78
79
80
81
82
83 544
84 354
85 183
86 528
87 496
88 233
89 453
80 318
9 153
_AVERAGE HU_NSIZE DlSTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE.
STOCK ORIGIN
Native
PRODUCTION TYPE
Wild
STOCK DISTINCTION
Distribution
STOCK STATUS
Unknown

SCREENING CRITERIA
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LAKE WASHINGTON -- CEDAR SUMMER/FALL CHINOOK

STOCK DEFINITION AND ORIGIN
“This stock was defined as distinct based upon geographic distribution. Spawn timing

peaks in October, similar to that of other fall chinook stocks in Puget Sound. Genetic
stock identification data are unavailable.

Stock origin is native, and all spawning is natural.
STOCK STATUS

Stock status is Unknown and needs to be closely monitored as a shortterm decline
may be developing. - '

The Muckleshoot Tribe believes that this stock is best characterized as Depressed.
Relative. abundances can be compared across years by examining peak live-spawner
counts, but these data are not as reliable as redd counts. Peak live counts have
ranged from 100 to 800 with an average of 300 per year. '
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STOCK DEFINITION PROFILE for Cedar Suhmer/Fall Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION

15 Miiles SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| | ] b | | | f | | J |
TERMINAL RUN . UNK
RIVER ENTRY UNK
SPAWNING

— UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? -UNKNOWN

GENETICS - No data available.



STOCK STATUS PROFILE for Cedar Summer,/Fall Chinook

STOCK ASSESSMENT
DATA QUALITY——> Fair
Retum |ESCAFE
Years |Total
67 1335
€8 1363
69 466
70 1745
71 471
72 419
73 1025
74 560
75 656
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78 890
79 1243
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AVERAGE RUNSIZE DISTRIBUTION
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STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Native

PRODUCTION TYPE
Wild

STOCK DISTINCTION
Distribution

STOCK STATUS
Unknown

SCREENING CRITERIA
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- OVERVIEW — LAKE WASHINGTON COHO STOCKS

LAKE WASHINGTON/SAMMAMISH TRIBS
CEDAR

STOCK DEFINITION AND ORIGIN

For the purposes of this inventory, Lake Washington includes all waters inside of the
Ballard Locks at Saimon Bay. Coho salmon utilize, to some degree, aimost all of the
accessible tributaries draining into Lake Washington. Coho returning to these -
tributaries typically enter freshwater from mid-September to mid-November and
spawn from late October to late February, with some vanatton observed between
streams and between years within streams. '

There have been substantial releases of hatchery-origin coho within this area, with
significant yearling plants from the early 1950s to the early 1970s and regular
fingerling/fry plants from the mid-1970s to present. There are also annual yearling
releases from the hatchery facilities on Issaquah Creek and at the University of
Washington. It should be noted that many of the early off-station yearling releases
were not consistent with current optimal size and time-of-release strategies, and their
subsequent contribution to the wild spawning population is unknown. Straying rates
from the on-station programs are also unknown, as are the potential survivai
differentials related to the various stocks introduced into this area.

- Additional to those considerations are questions regarding the spawning success in
the wild of hatchery-origin coho and any distinctions between native and introduced
stocks in terms of either temporal or physical spawning distributions. As a resuit of
these uncertainties, the two stocks in this area have been designated as probable
mixtures of native and non-native stocks, without any inference as to the relative
influence of those stocks within the current populations. There can be no confident
quantification of the genetic impact of non-native stock introductions, regarding either
a current presence of hatchery-type components in these populations or hybridization
of the native stock, until an effective genetic research too! is developed and
implemented for coho saimon.

There are significant differences in the range of spawning timing documented for the
two stocks in this drainage, with the Cedar River fish sometimes spawning into late
February. Their distinction may aiso be supported by geographic spawning
separation, the result of subjective judgements regarding the probability of significant
spawner interchange between drainages. Differences in off-station planting histories

“are assumed to result in dissimilar stock impacts, so those differences have provided
additional support for stock distinction. Until'a genetic determinant is available and
used to evaluate these stocks, these designations are tentative.
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STOCK STATUS

Lake Washington basin-origin coho are harvested primarily in Canadian and
Washington troll, net and sport fisheries. There are directed terminal net area
fisheries on these stocks to harvest surplus hatchery returns.

The total natural escapement goal for Lake Washington tributaries is 15,000. The run
reconstruction database shows escapement and run size estimates (the number of
fish in escapement and Puget Sound net catches), from 1965 to 1991, fluctuating
over a broad range, with escapements varying about the goal. The escapement goal
has not been met since 1978; however, the natural escapement goal is not the
primary management -objective in this basin. Individual stock performance
evaluations are dependent upon relatively shart stock assessment databases (dating
back to 1880) which provide no indication of present production's relationship with
historic levels. The Cedar River stock has been classified as Heaithy. The coho
stock outside of that drainage, Lake Washington/Sammamish tributaries, has been
classified as Depressed because of a shori-term severe decline in its escapement.

The following figure, which illustrates natural coho production trends in this basin, is
derived from the run reconstruction database. Some of the run-size estimates for the
last ten to 15 years may be attributable to misallocation of hatchery-origin production
to the natural stock. The magnitude of this possible error has not been estimated at
this time. The escapement goal is not plotted on this figure since the primary
management objective in this basin is to minimize surplus hatchery returns through
harvest rates which generally preclude accomplishing the escapement goai.
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More information on the individua! stocks is presented in the Stock Reports which
follow.
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LAKE>WA§H NGTON -- LAKE WASHINGTONISAMMAMISH
TRIBS COHO

STOCK DEFINITION AND ORIGIN

This stock is defined by its distinct geographic spawning distribution. it is believed
there is limited straying into this drainage from surrounding systems. This stock does
not exhibit a unique spawn timing (most spawning occurring from late October to mid-
December, very similar to hatchery timing) or any documented dlstlnct biological
characteristics.

This system was consistently planted with Issaquah Creek yearlings from the early
. 1950s until the early 1970s. Additionally, there were releases of Green River
hatchery yearlings into this system in 1952, 1955, 1958 and 1971, Samish yearlings
in 1957, Skykomish stock in 1961, Baker stock in 1973 and 1974, and a Toutle x
Chambers hybrid in 1973. There have been annual on-station releases of hatchery
yearlings at Issaquah Creek to present, and there has been a consistent,
comprehensive off-station fryfingerling release program throughout the drainage
since the mid-1970s, primarily utilizing Issaquah hatchery stock (with infrequent
- introductions of Minter and Skykomish fingerlings). The Issaquah Creek drainage
above the hatchery rack is almost entirely dependent upon hatchery-origin adults:
~ passed upstream. This stock is likely a mixture of the native and introduced non-
native stocks.

STOCK STATUS
The status of the stock is Depressed.

Escapement index data for this stock indicate a short-term severe decline. The last
four years have the lowest escapement counts in the database. The 1988 and 1989
values approximate half of the 1980 through 1987 mean, while 1990 and 1891 are
only 30 percent and seven percent of that same mean, respectively. The fitness of
the native stock may have been affected by non-native stock introductions, but
specific changes have not been documented at this time.

Run reconstruction data for Lake Washington combine the Cedar River with all other
- tributaries. There is no appropriate means of breaking the estimates into sub-basin
components, so escapement index counts for the area outside of the Cedar are
probably the most valid measure of stock status. Escapement index data are very
good back to 1980. However, all of the indices are in the Sammamish drainage, and
the Sammamish indices may not accurately reﬂect trends in production that could be
occurring in the other tributaries.
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STOCK DEFINITION PROFILE for Lake Washington/Sammamish Tribs
Coho , :

SPAWNER DISTRIBUTION 8 |
DISTINCT? - YES

DISTRIBUTION

1S Miles SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
! ] | | | ; | | | | | I
TERMINAL RUN —— UNK
RIVER ENTRY —— UNK
SPAWNING — NO

BIOLOGICAL CHARACTERISTICS
DISTINCT? - NO




STOCK STATUS PROFILE for Lake Washington/Sammamish Tribs Coho

STOCK ASSESSMENT

DATA QUALITY—> Good ESCAPE
Retumn |ESCAPE \ TREND
Years |Fish-days 2 o
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STOCK ORIGIN
Mixed
PRODUCTION TYPE
- Composite
STOCK DISTINCTION
Distribution
STOCK STATUS
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SCREENING CRITERIA
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FACTORS AFFECTING PRODUCTION | -

Habitat - All the tributaries of Lake Washington and Lake Sammamish utilized by e
this stock have been intensively urbanized with a myriad of human-caused habitat
impacts which for the most part mask the natural population limiting factors of low
summer stream flow and poor spawning gravel quality. Conversion of agricultural
and forest lands to more intense land use results in a loss of pervious surfaces to
absorb rainwater. Consequently peak winter flows are skewed to shorter run-offs and
substantially higher peaks. This translates to increased stream veiocities which
displace fish and erode the stream bed and banks. Loss of functional flood plains
through bed downcutting or flood plain filling worsens the effects of the increased
flow. Low flows are also worsened because of loss of wetland water storage and
reduced groundwater due to reduced pervious surfaces. :

Other impacts of urbanization in these streams include extensive bank protection with

rock rip rap or concrete bulkheads, stream channelization which creates a uniform
channel shape and cross-section with a reduction in rearing pools and loss of riparian
vegetation both for streamside shade and cover and for instream woody debris cover,

and active removal of what little large woody debris does enter the stream. Loss of
streamside shade and summer low flows in the Sammamish River have resulted in

water temperatures as high as 81 degrees F, which would discourage upstream

migration. Water quality has diminished, and hazardous material spills with resultant

fish kills are not uncommon. Fish passage is difficult or impossible at numerous 2R
culverts and other structures in these streams. Many of these problems-are.
manifestations of increased peak run-off.

R

Disturbance or mortalities to adult spawners by people and domestic animals
exacerbates the minimal habitat quality. Nearshore habitats in Lake Washington,
Lake Sammamish, Lake Union, the Ship Canal and Shilshole Bay have been
diminished by bulkheading, dock and pier construction.

Harvest Management -- No stock-specific information is availabie at this time.

Hatchery -- Issaquah Hatchery is located on Issaquah Creek and produces yearling
coho, outplants coho fry, and produces fall chinook. Small hatcheries are located on
Lake Union and produce coho and fall chinook.” These hatcheries are operated by
the University of Washington and the National Marine Fisheries Service. The effect
of fish from these hatchery programs on the Lake Washington/Sammamish tributaries
stock is unknown.



LAST TEN YEARS SALMON RELEASES INTO THE CEDAR - SAMMAMISH BASIN

REL. SPRING FALL

YEAR CHINOOK CHINOOK CHUM COHO SOCKEYE
1982 0 4,345,552 0 3,302,714 4,567,000
1883 0 5,086,693 0 2,447,684 0
1984 0 8,033,618 42,000 2,717,918 0
1985 0 4,636,569 5,000 5,392,516 0
1986 8,000 4,452,655 7,500 3,363,941 0
1887 0 5,141,303 8,700 2,011,345 +0
1888 0 4,459,219 §,000 2,336,443 0
1889 0 3,692,062 10,000 2,736,789 0
1890 0 3,976,832 10,500 3,753,059 0
1991 0 4,187,250 63,900 2,009,462 0
MEAN 4,801,175 18,700 3,007,187
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LAKE WASHINGTON -- CEDAR COHO

STOCK DEFINITION AND ORIGIN

This stock has been defined on the basis of its unigque spawning timing within the
Lake Washington watershed (late October to early March), as well as by its
geographic separation from other significant coho streams within that drainage. This
stock does not display any other documented unique biological characteristics.

There were significant off-station releases in this drainage until 1870.  Green River
yearlings were planted in the Cedar River in 1952, 1953, 1859, 1961, 1962, 1964,
1965, and 1870, along with Issaquah Creek yearling releases in 1952 through 1954,
1956, 1963 and 1865. There were sporadic releases of Green River fingerlings
through 1961 and a release of Skykomish fingerlings in 1960 and one of George
Adams-origin fish in 1970. This stock is probably a mixture of the native and
introduced non-native stocks. '

STOCK STATUS

Escapement index data for this stock indicate that this stock is currently Healthy. - It
should be noted that this stock will fall into the Depressed classification if a figure

- similar to the 1991 index count total (the lowest total in the database) is observed in
the next few years, demonstrating a short-term severe decline.

There are good escapement index data available for two .index tributaries datlng back
to 1980.

Natural fimiting factors for this stock include spawning gravel quality and stability and
lake productivity. Gravel quality is generally quite good. Lake productivity has been
in guestion. Human-caused limiting factors include lack of access to the upper
watershed, extensive diking and bank hardening, loss of bank vegetation and
instreamn woody debris. Extreme winter floods, coupled with floodway reductions due
to diking have resulted in significant bed and bank scour and channel shifting. Redd
scour and or/desiccation with attendant loss of eggs and fry is believed to be
substantial during these events. Spawning flows are also affected by storage of
water at Chester Morse Lake and by diversion at Landsburg Dam to supply drinking
water to the City of Seattie, as well as by hydropower peaking at Masonry Dam.
Substantial high- quality spawning habitat not currently accessible to anadromous fish
exists between Landsburg and Masonry dam. Poaching and harassment of sockeye
salmon throughout their spawning grounds is a sericus problem due to their high
visibility in low ﬂows at spawning time.
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STOCK DEFINITION PROFILE for Cedar Coho

SPAWNER DISTRIBUTION
DISTINCT? - YES
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STOCK STATUS PROFILE for Cedar Coho
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OVERVIEW -- LAKE WASHINGTON SOCKEYE STOCKS

CEDAR
LAKE WASHINGTON/SAMMAMISH TRIBS
LAKE WASHINGTON BEACH SPAWNING

STOCK DEFINITION AND ORIGIN

Lake Washington sockeye stocks are distinguished from sockeye stocks in other
Puget Sound basins by geographic and reproductive separation. They also
collectively comprise the largest sockeye run in the state. They are summer/fall-
timed stocks which spawn primarily from early September through November, with
the Cedar River and beach spawners spawning into January. Sockeye saimon were
first introduced into the Lake Washington basin in 1935, with fingerling releases into
the Cedar River and Issaquah Creek of descendants from Baker River stock.
Genetic studies suggest that the present run is genetically similar to the Baker
sockeye stock, and is significantly different from other Washington sockeye stocks
tested. Electrophoretic analysis suggests that the north Lake Washington tributary
sockeye are different from introduced stocks and may be of native origin. Lake
Washington beach spawners are genetically dissimilar from other sockeye in the
basin and likely are native to the system.

STOCK STATUS

Run-size estimates have been made since 1967 and have ranged from a high of

621,000 in 1988 to a low of 98,000 in 1993. Escapement data are shown in the
figure below. Escapement estimates for the Cedar River during that same period
have ranged from a high of 410,000 in 1977 to a low of 76,000 in 1993. This run is
currently Depressed and experiencing a general downward trend in recent years, with
four of the last five years’ returns being at 100,000 or fewer sockeye. These returns
are the towest since 1964. The tributaries stock and the beach spawners have also
exhibited negative trends in escapement.

The estimated number of sockeye returning to the Lake Washington tributaries has
ranged from several hundred to over 30,000. Estimated numbers of beach spawning
sockeye have ranged from 520 to 8,180 over the past ten years. The basin
escapement goal of 350,000 was last met in 1988.

More information on individual stocks is presented in the Stock Reports which follow.
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LAKE WASHINGTON -- CEDAR SOCKEYE

STOCK DEFINITION AND ORIGIN

- The Cedar River sockeye salmon make up the primary component of a unique and
important Lake Washington sockeye salmon run. This run is isolated reproductively
from any other sockeye run in the state.

Sockeye enter the Cedar River beginning in late August or early September and
continue through January. Spawning usually begins in mid-September and generally
peaks in mid- to late October and continues into January. Spawning takes place from
approximately one mile upstream from the mouth to the pipeline diversion at
Landsburg, a distance of about 21 miles. Spawning also takes place in several
tributaries as well as in the mainstem. Downs and Rock creeks are two of the most
heavily-used tributaries.

Sockeye salmon were first introduced into the Lake Washington drainage in 1935
from eggs taken at the former U.S. Bureau of Fisheries Birdsview Hatchery on
Grandy Creek, a tributary of the Skagit River. These fish were descendants of the
Baker River sockeye stock.

In the spring of 1935, 96,000 fingerlings were released into the Cedar River and
76,000 into issaquah Creek, a Lake Sammamish tributary. Subsequent releases of
Baker River stock were made in 1837 and again from 1942 through 1945. The
number of these introductions into the Lake Washington system during this period
totaled 3,111,805. In addition, a total of 83,268 sockeye from Cultus Lake, a tributary
of the lower Fraser River, were introduced in 1944, 1950 and 1954.

Returns from some of these early introductions were spawned at Issagquah Hatchery.
Second- and third-generation plantings brought early artificial releases into the
system of 4,956,230 sockeye. Between 1976 and 1982, over 34,500,000 juvenite
sockeye were released into the Cedar River from Washington Department of
Fisheries and cooperative egg-box projects. The major buildup of the run to its
present status, however, has been through natural reproduction, primarily from the
Cedar River stock. Recent genetic stock identification studies indicate that the
present stock has genetic characteristics indistinguishable from those of Baker
sockeye and is significantly different from other sockeye stocks tested.

53



STOCK DEFINITION PROFILE for Cedar Sockeye

SPAWNER DISTRIBUTION

DISTINCT? - YES

DISTRIBUTION
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STOCK STATUS PROFILE for Cedar Sockeye

STOCK ASSESSMENT
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STOCK STATUS
This stock is considered Depressed.

Escapement estimates for the Cedar River are derived using live spawner counts with
the escapement index methodology. The estimates for the Cedar River have ranged
from 400 in 1940 to 410,000 in 1877.

Information collected on this stock forms one of the most comprehensive databases
of any Washington salmon stock and includes: counts at the fish ladder and locks at
Ballard as the fish enter into the lake, spawner fioat counts in the mainstem and foot
surveys on the tributaries. Pre-smolt population estimates are made in Lake
Washington using a trawl net towed at various depths. The pre-smolt estimates
derived from this exercise have shown a negative downward trend for all but one year
since 1984. These pre-smolt estimates are a measure of survival in the freshwater
environment.

This run has exhibited a general downward trend over the last several years with the
returns in 1990 and 1991 being the lowest since 1964.

FACTORS AFFECTING PRODUCTION

Habitat — Natural limiting factors for this stock include spawning gravel quality and
stability and lake productivity. Gravel quality is generally quite good. Lake
productivity has been in question. Human-caused limiting factors include lack of
access to the upper watershed, extensive diking and bank hardening, loss of bank
vegetation and instream woody debris. Extreme winter floods, coupled with floodway
reductions due to diking have resulted in significant bed and bank scour and channel
shifting. Redd scour and or/desiccation with attendant loss of eggs and fry is
believed to be substantial during these events. Spawning flows are also affected by
storage of water at Chester Morse Lake and by diversion at Landsburg Dam to
supply drinking water to the City of Seattle, as well as by hydropower peaking at
Masonry Dam. Substantial high-quality spawning habitat not currently accessible to
anadromous fish exists between the Landsburg Dam and Upper Cedar Falis at RM
35. Poaching and harassment of sockeye saimon throughout their spawning grounds
is a serious problem due to their high visibiiity in low fiows at spawning time.

Harvest Management - Cedar River sockeye are harvested in Canadian and United
States preterminal Fraser Panel fisheries in the Strait of Juan de Fuca and the San
Juan Islands and in terminal-area commercial net fisheries in the Seattle area (Area
10) and Lake Washington. Fraser Panel fisheries are commercial net fisheries
targeting Fraser River sockeye and pink salmon managed jointly by the U.S. and
Canada. In Fraser Panel fisheries, Lake Washington sockeye, including the Cedar
River stock, are harvested at the rate appropriate for Fraser River sockeye,
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specifically the early Stuart stocks. In U.S. terminal-area fisheries, Cedar River
sockeye are managed at an exploitation rate necessary to achieve the natural
escapement goal for Lake Washington sockeye in aggregate.

The total Fraser catch of U.S.-origin sockeye is estimated by the Pacific Salmon
Commission using scale pattern analysis data collected from test and commercial
fisheries. These data are further broken out to individuai regions of origin using run
reconstruction. Terminal area impacts are estimated by run reconstruction only.

Preterminal Areas - This stock may be harvested in Canadian Fraser Panel sockeye
fisheries in the Strait of Juan de Fuca (Canadian Area 20) and the area around the
mouth of the Fraser River (Canadian Area 29) occurring from early July through early
August. Recent Canadian fisheries during this time period have been fimited to the
Strait of Juan de Fuca test fisheries oniy, due to the desire to limit marine net
harvests of commingled early Stuart sockeye stocks.

The Pacific Salmon Commission catch estimate of ail Washington-origin sockeye
salmon in Canadian Fraser Panel-regulated commercial fisheries averaged 110 per
year between 1985 and 1989 (range zero to 299) (Pacific Salmon Commission Joint
Interceptions Committee 1991). Canadian commercial net catches of U.S.-origin
sockeye averaged 0.0016 percent of the 1985 through 1989 average Canadian
Fraser commercial sockeye catch of 6,720,000. Test fisheries occurring in Canadian
waters during the time period when eariier-returning U.S. sockeye stocks are present
intercepted an average of 1,511 U.S. sockeye per year between 1985 and 1989
(range 656 to 3,445) (Pacific Salmon Commission Joint Interceptions Committee
1991). Canadian catches of U.S. sockeye are estimated to be predominately of Lake
Washington origin (1992 Puget Sound Sockeye Status Report).

Preterminal harvest areas in Washington waters under Fraser Panel management
that may impact this stock include the Strait of Juan de Fuca (Areas 4B, 5 and 6C)
and the area around the San Juan Islands (Areas 6, 7 and 7A). U.S. fisheries in
these areas during the aforementioned time period are managed to minimize impacts
on Baker River and Lake Washington sockeye stocks.

The estimated catch of Washington-origin sockeye salmon in Washington Fraser
Panel-regulated fisheries averaged 1,497 between 1985 and 1989 (range 268 to
3,464), or 0.07 percent of the average annual sockeye catch of 2,105,072 over the
same time period (1992 Puget Sound Sockeye Status Report; Pacific Saimon
Commission Joint Interceptions Committee Report 1991). These catches are thought
to be almost entirely of Lake Washington origin.
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The total Lake Washington sockeye return averaged 99.76 percent of the Washington
sockeye run entering Puget Sound between 1985 and 1988 (1992 Sockeye Status
Report). The preterminal harvest rate of Lake Washington sockeye in U.S. fisheries
averaged 0.5 percent over this same time period (from preterminal catch and terminai
run size estimates for Lake Washington sockeye).

Terminai Areas - Directed terminal commercial net and sport fisheries on Lake
Washington sockeye are allowed when the stock has returned to the Ballard Locks at
levels above escapement needs. These directed fisheries have occurred in the
Seattle area (Area 10) and Lake Washington. However, no directed fisheries have
been allowed since 1989 due to low stock abundance. '

Terminal area commercial net fisheries incidentally impacting Cedar River sockeye
include Shilshole Bay (part of Area 10) fall chinook fisheries, Elliott Bay (Area 10A)
and the Lake Washington Ship Canal (Area 10F) fall chinook fisheries and northern
Lake Washington (Area 10G) fisheries for fall chinook, coho and steelhead. Minimum
mesh-size restrictions, test fisheries documentlng sockeye clearance and openings in
specific subareas are employed to. minimize sockeye catches in these fisheries
targeting other species.

The terminal incidental commercial net harvest of Lake Washington sockeye .

- averaged 319 in marine fishing areas (Areas 10 and 10A) during from 1885 to 1987
‘and 1989. In 1988, a directed fishery in marine waters harvested 64,888 Lake

Washington sockeye. Harvest rates for the Lake Washington run in terminal marine

water fisheries averaged 0.10 percent from 1985 through 1987 and 1989. The

marine harvest rate was 10.5 percent during the directed fishery in 1988 (1992 Puget

Sound Sockeye Status Report).

Freshwater net fisheries (Areas 10F and 10G) harvested an average of 4,030 fish in
years when catches were incidental (1985, 1986 and 1989) and 54,874 during years
when directed freshwater fisheries occurred (1987 and 1988). Terminal freshwater
run harvest rates averaged 1.77 percent and 14.2 percent for these two year
groupings respectively.

Sport fisheries targeting Lake Washington sockeye last occurred in 1987 and 1_988. :
The sport catch in Lake Washington was 3,117 and 71,230 for these two years,
equivaient to terminal run harvest rates of 1.4 percent and 13.0 percent respectively.

Hatchery - Issaquah Hatchery is located on Issaquah Creek, and produces yearling
_ coho, outplants coho fry, and produces fall chinook. Small hatcheries are located on
Lake Union and produce coho and fall chinook. These hatcheries are operated by
the University of Washington and the National Marine Fisheries Service. WDFW
recently began operation of a sockeye hatchery program on the Cedar River at
Landsburg Dam. Brood stock is obtained by netting operations on the Cedar River.
The eggs are incubated and fry released after acciimation to river water.
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LAST TEN YEARS SALMON RELEASES INTO THE CEDAR - SAMMAMISH BASIN

REL. SPRING FALL

YEAR CHINOOK CHINOOK CHUM COHO SOCKEYE
1982 0 4,345,552 0 3,302,714 4,567,000
1883 0 5,086,693 0 2,447 684 0
1884 0 8,033,619 42,000 2,717,918 0
1885 0 4,636,569 5,000 5,392,516 0
1986 000 4,452,655 7,500 3,363,941 0
1987 0 5,141,303 8,700 2,011,345 <0
1988 0 4,459,219 8,000 2,336,443 0
1989 0 3,692,062 10,000 2,736,789 0
1990 0 3,876,832 10,500 3,753,069 0
1991 0 - 4,187,250 63,800 2,008,462 0
MEAN 4,801,175 18,700 3,007,187
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LAKE WASHINGTON -- LAKE WASHINGTON/SAMMAMISH
TRIBS SOCKEYE

STOCK DEFINITION AND ORIGIN

. Lake Washington/Sammamish sockeye spawn primarily in Big Bear, Cottage Lake (a

tributary to Big Bear), and the East Fork of Issaquah creeks. This spawning
distribution geographically separates them from the other Washington sockeye
stocks. These streams act as a barometer for the rest of the system and provide the
bulk of the survey data for the escapement estimates. There are a few other
Sammamish tributaries in which sockeye spawn but in considerably smaller numbers.

Lake Washington/Sammamish tributary sockeye spawners enter the streams from
September through October. Spawning takes place from early September through
November, with the peak generally influenced by stream flows but usually occurring
in mid- to late October. '

The absence of a collection from the Lake Washington/Sammamish Tributaries stock
prevented genetic stock identification testing of the Cedar stock against this stock.

STOCK STATUS
Stock status is Depressed.

The estimated number of sockeye salmon returning to the Lake Washington
tributaries has ranged from several hundred to over 30,000. It is felt that these
estimates are fairly good since the areas of highest concentration are covered
thoroughiy. Escapements into the tributaries generally reflect the strength of the run
into the Cedar River which has also experienced a similar level of decline over the
last several years. .

FACTORS AFFECTION PRODUCTION

Habitat -- All the tributaries of Lake Washington and Lake Sammamish utilized by
this stock have been intensively urbanized with a myriad of human-caused habitat
impacts which for the most part mask the natural population limiting factors of low
summer stream flow and poor spawning gravel quality. Conversion of agricultural
and forest lands to more intense land use resuits in a loss of pervious surfaces to
absorb rainwater. Consequently peak winter flows are skewed to shorter run-offs and
substantially higher peaks. This translates to increased stream velocities which
displace fish and erode the stream bed and banks. Loss of functional flood plains
through bed downcutting or flood plain filling worsens the effects of the increased
flow. Low flows are also worsened because of loss of wetland water storage and
reduced groundwater due to reduced pervious surfaces.
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STOCK DEFINITION PROFILE for Lake Washington/Sammamish Tribs
Sockeye | .

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER
DISTRIBJTION

15 Miles SCALE
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f | | ] | | | | | | l | l
RIVER ENTRY | — UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN

GENETICS - No data available.
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STOCK STATUS PROFILE for Lake Washington/Sammamish Tribs Sockeye
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Other impacts of urbanization in these streams include extensive bank protection with
rock rip rap or concrete bulkheads, stream channelization which creates a uniform
channel shape and cross-section with a reduction in rearing pools and loss of riparian
vegetation both for streamside shade and cover and for instream woody debris cover,
and active removal of what little iarge woody debris does enter the stream. Loss of
streamside shade and summer low flows in the Sammamish River have resulted in
water temperatures as high as 81 degrees F, which would discourage upstream
migration. Water quaiity has diminished, and hazardous material spills with resultant
" fish kills are not uncommon. Fish passage is difficult or impossible at numerous
culverts and other structures in these streams. Many of these problems are -
manifestations of increased peak run-off.

Disturbance or mortalities to adult spawners by people and domestic animals
exacerbates the minimal habitat quality. Nearshore habitats in Lake Washington,
Lake Sammamish, Lake Union, the Ship Canal and Shilshole Bay have been
diminished by bulkheading, dock and pier construction.

The streams used by this stock for spawning all suffer the affects of low intensity
agricuttural (hobby farms) uses and the effects of urban and suburban development.
These include loss of riparian vegetation, and streambed sedimentation and shifting
due to increased winter peak flows and bank erosion.

Harvest Management -- L.ake Washington/Sammamish Tributary sockeye are -
harvested in Canadian and United States preterminal Fraser Panel fisheries the Strait
of Juan de Fuca and the San Juan Islands and in terminal-area commercial net
fisheries in the Seattle area (Area 10), Lake Washington (Areas 10C and 10G) and
Lake Sammamish (Area 10D). Fraser Panel fisheries are commercial net fisheries
targeting Fraser River sockeye and pink saimon managed jointly by the U.S. and
Canada. In Fraser Panel fisheries, Lake Washington sockeye, including the lake
tributary stock, are harvested at the rate appropriate for Fraser River sockeye,
specifically the early Stuart stocks. In U.S. terminal fisheries, these sockeye are
managed at an exploitation rate necessary to achieve the natural escapement goal
for Lake Washington sockeye in aggregate.

The total Fraser catch of U.S.-origin sockeye is estimated by the Pacific Salmon
Commission using scale pattern analysis data collected from test and commercial
fisheries. These data are further broken out to individual regions of origin using run
reconstruction. Terminal area impacts are estimated by run reconstruction only.

Preterminal Areas - Sockeye originating in the tributaries may be harvested in
Canadian Fraser Panel sockeye fisheries in the Strait of Juan de Fuca (Canadian
Area 20) and the area around the mouth of the Fraser River (Canadian Area 29)
occurring from early July through early August. Recent fisheries during this time
period have been limited to Strait of Juan de Fuca test fisheries only, due to the
desire to limit matine net harvests of commingied early Stuart sockeye stocks.
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The Pacific Salmon Commission catch estimate of all Washington-origin sockeye
salmon in Canadian Fraser Panel-regulated commercial fisheries averaged 110 per
year between 1985 and 1988 (range zero to 289) (Pacific Salmon Commission Joint
Interceptions Committee 1981). Canadian commercial net catches of U.S.-origin
sockeye averaged 0.0016 percent of the 1985 through 1989 average Canadian
Fraser commercial sockeye catch of 6,720,000. Test fisheries occurring in Canadian
waters during the time period when earlier-returning U.S. sockeye stocks are present
intercepted an average of 1,511 U.S. sockeye per year between 1985 and 1989
(range 656 to 3,445) (Pacific Salmon Commission Joint interceptions Committee -
1991). Canadian catches of U.S. sockeye are estimated to be predominately of Lake
Washington origin (1992 Puget Sound Sockeye Status Report).

Preterminal harvest areas in Washington waters under Fraser Panel management
that may impact this stock include the Strait of Juan de Fuca (Areas 4B, 5 and 6C)
and the area around the San Juan Islands. (Areas 6, 7 and 7A). U.S. fisheries in
these areas during the aforementioned time period are managed to minimize lmpacts
on Baker River and Lake Washington sockeye stocks.

The estimated catch of Washlngton-orlgan sockeye salmon in Washington Fraser
Panel-regulated fisheries averaged 1,497 between 1985 and 1989 (range 268 to
3,464), or 0.07 percent of the average annual sockeye catch of 2,105,072 over the
same time period (1992 Puget Sound Sockeye Status Report; Pacific Salmon
Commission Joint Interceptions Committee 1991). These catches are thought to be
almost entirely of Lake Washington origin.

The total Lake Washington sockeye return averaged 99.76 percent of the Washington
sockeye run entering Puget Sound between 1885 and 1989 (from 1892 Puget Sound
Sockeye Status Report). The preterminal harvest rate of Lake Washington sockeye
in U.8. fisheries averaged 0.5 percent over this same time period (from preterminal
catch and terminal run size estimates for Lake Washington sockeye).

Terminal Areas - Directed terminal commercial net and sport fisheries on Lake

‘'Washington sockeye have been allowed when the stock has returned to the Ballard

Locks at levels above escapement needs. These directed fisheries iast occurred in
Area 10 and Lake Washington in 1987 and 1988 and in Lake Sammamish in 1988:
However, no directed fisheries have occurred since then due to low stock abundance.

Terminal area commercial net fisheries incidentally impacting this stock include
Shilshole Bay (part of Area 10) fall chinook fisheries, Eliiott Bay (Area 10A) and the
Lake Washington Ship Canal (Area 10F) fall chinook fisheries, northern Lake
Washington (Area 10G) fisheries for fall chinook, coho and steelhead and Lake
Sammamish (Area 10D) fall chinook and coho fisheries. Minimum mesh-size
restrictions, test fisheries documenting sockeye clearance and openings in specific
subareas are employed to minimize sockeye catches in these fisheries targeting other

species.
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The terminal incidental commercial net harvest of Lake Washington sockeye .
averaged 319 in marine fishing areas (Area 10, 10A) from 1985 to 1987 and 1989. In w
1988, a directed fishery in marine waters harvested 64,888 Lake Washington o

sockeye. Harvest rates for the Lake Washington run in terminal marine water

fisheries averaged 0.10 percent from 1985 through 1987 and 1989. The marine

harvest rate was 10.5 percent during the directed fishery in 1988 (1992 Sockeye

Status Report).

Freshwater net fisheries (Areas 10F, 10G and 10D) harvested an average of 4,324
fish in years when catches were incidental (1985, 1986 and 1989) and 57,168 during
years when directed freshwater fisheries occurred (1987 and 1988). Terminal 7
freshwater run harvest rates averaged 1.9 percent and 14.8 percent for these two
year groupings respectively.

Sport fisheries targeting Lake Washington sockeye last occurred in 1987 and 1988.
No sport fisheries in Lake Sammamish for sockeye were allowed during these years.
The sport catch in Lake Washington was 3,117 and 71,230 for these two years,
equivalent to terminal run harvest rates of 1.4 percent and 13.0 percent respectively.

Hatchery - Issaquah Hatchery is located on Issaquah Creek, and produces yearling
coho, outplants coho fry, and produces fall chinook. Small hatcheries are located on
Lake Union and produce coho and fall chinook. These hatcheries are operated by
the University of Washington and the National Marine Fisheries Service. WDFW _
recently began operation of a sockeye hatchery program on the Cedar River at
Landsburg Dam. Brood stock is obtained by netting operations on the Cedar River.

The eggs are incubated and fry released after acclimation to river water.
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LAST TEN YEARS SALMON RELEASES INTO THE CEDAR - SAMMAMISH BASIN

REL. SPRING FALL

YEAR CHINOOK CHINOOK CHUM COHO "SOCKEYE
1982 0 4,345,652 0 3,302,714 - 4,567,000
1983 0 5,086,683 0 2,447,684 0
1984 0 8,033,618 42,000 2,717,918 0
1985 0 4,636,569 5,000 5,382,516 0
1986 8,000 4,452,655 7,500 3,363,941 0
1987 0 5,141,303 9,700 2,011,345 0
1988 0 4,459,219 9,000 2,336,443 0
1989 0 3,692,062 10,000 2,736,789 0
1990 0 3,876,832 10,500 3,783,059 0
1991 0 4,187,250 63,900 2,008,462 0
MEAN 4,801,175 18,700 3,007,187
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LAKE WASHINGTON -- LAKE WASHINGTON BEACH
SPAWNING SC SOCKEYE

STOCK DEFINITION AND ORIGIN

Beach spawning sockeye in Lake Washington spawn between October and January.
They utilize specific upwelling and graveled areas around the perimeter of the lake as
well as portions of the shoreline around Mercer Island. This spawning distribution
geographically separates them from other sockeye stocks.

Beach spawning sockeye are also found in Lake Sammamtsh however, it is not
known if they are a distinct stock.

STOCK STATUS
Stock status is Depressed.

Beach spawner surveys have been conducted by boat in established index areas for
many years. Estimates of escapement for the past ten years have ranged from 520
to 8,180 with the lowest recorded escapement having occurred in 1891. This may be
an indication that this stock is suffering the same general decline as other sockeye
stocks in the system.

The quality of the existing survey data has been good but is not quite as good as it
could be because surveys are not conducted routinely. Insufficient information as to
spawning depth and location preference, redd life, and other unknown behavioral
patterns account for limited knowledge of this stock of fish.

FACTORS AFFECTING PRODUCTION

Habitat -- This stock utilizes the very upper margins of pea gravel beaches
predominately near Mercer Island and along the Southeast margin of the lake.

Gravel contamination with fine sediments, changes in groundwater hydrology and
encroachment by fills and bulkheads are suspected to degrade spawning habitat.
Dock construction may create habitat for sockeye predator fishes. The encroachment
of an aquatic weed, milfoil, on spawning beaches is also believed to reduce the
quality of the spawning habitat.

Harvest Management -- Lake Washington beach spawning sockeye are harvested in
Canadian and United States preterminal Fraser Panel fisheries targeting on Fraser
River sockeye in the Strait of Juan de Fuca and the San Juan Islands and in
terminal-area commercial net fisheries in the Seattle area (Area 10) and Lake
Washington (Areas 10C and 10G). Fraser Panel fisheries are commercial net
fisheries targeting Fraser River sockeye and pink salmon managed jointly by the U.S.
and Canada. In Fraser Panel fisheries, Lake Washington sockeye, including the
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STOCK STATUS PROFILE for.Lake Washington Beach Spawning Sockeye
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STOCK DEFINITION PROFILE for Lake Washington Beach Spawning
Sockeye
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beach spawning component of that run, are harvested at the rate appropriate for
Fraser River sockeye, specifically the early Stuart stocks. In U.S. terminal fisheries,
these sockeye are managed at an exploitation rate necessary to achieve the natural
escapement goal for Lake Washington sockeye in aggregate.

The total Fraser catch of U.S.-origin sockeye is estimated by the Pacific Salmon
Commission using scale pattern analysis data coilected from test and commercial
fisheries. These data are further broken out to individual regions of origin using run
reconstruction. Terminal area impacts are estimated by run reconstruction only.

No stock identification methods are yet empldyed specifically to resolve beach-
spawning Lake Washington sockeye within Fraser fisheries or the terminal area.

Preterminal Areas - This stock may be harvested in Canadian Fraser Panel sockeye
fisheries in the Strait of Juan de Fuca {Canadian Area 20) and off the mouth of the
Fraser River (Canadian Area 29) from early July through early August. Recent
fisheries during this time period have been limited to the Strait of Juan de Fuca test
fisheries only, due to the desire to limit marine net harvests of commingied early
Stuart sockeye stocks. '

The Pacific Salmon Commission catch estimate of all Washington-origin sockeye
salmon in Canadian Fraser Panel-regulated commercial fisheries averaged 110 per
year between 1885 and 1989 (range zero to 299) (Pacific Salmon Commission Joint
Interceptions Committee 1991). Canadian commercial net catches of U.S.-origin
sockeye averaged 0.0016 percent of the 1985 through 1989 average Canadian
Fraser commercial sockeye catch of 6,720,000. Test fisheries occurring in Canadian
waters during the time period when eariier-returning U.S. sockeye stocks are present
intercepted an average of 1,511 U.S. sockeye per year between 1985 and 1989
(range 656 to 3,445) (Pacific Saimon Commission Joint Interceptions Committee -
1991). Canadian catches of U.S. sockeye are estimated to be predominately of Lake
Washington origin (1992 Puget Sound Sockeye Status Report).

Preterminal harvest areas in Washington waters under Fraser Panel management
that may impact this stock include the Strait of Juan de Fuca (Areas 4B, 5 and 6C)
and the San Juan Islands (Areas 6, 7 and 7A). U.S. fisheries in these areas during
the aforementioned time periods are managed to minimize impacts on Baker River
and Lake Washington sockeye stocks.

The estimated catch of Washington-origin sockeye saimon in Washington Fraser
Panel-regulated fisheries averaged 1,497 between 1985 and 1989 (range 268 to
3,464), or 0.07 percent of the average annual sockeye catch of 2,105,072 over the
same time period (1992 Puget Sound Sockeye Status Report; Pacific Salmon
Commission Joint Interceptions Committee 1991). These catches are thought to be
almost entirely of Lake Washington-stock origin.
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The total Lake Washington sockeye return averaged 99.76 percent of the Washington
sockeye run entering Puget Sound between 1985 and 1989 (from 1992 Puget Sound
Sockeye Status Report). The preterminal harvest rate of Lake Washington sockeye
in U.S. fisheries averaged 0.5 percent over this same time period (from preterminal
catch and terminal run size estimates for Lake Washington sockeye).

Terminal Areas - Directed terminal commercial net and sport fisheries on Lake
Washington sockeye have been allowed when the stock has returned to the Ballard
Locks at levels surplus to escapement needs. These directed fisheries have
occurred in the Seattle area (Area 10) and Lake Washington. However, no directed
fisheries have been allowed since 1989 due to low stock abundance.

Terminal-area commercial net fisheries incidentally impacting this sockeye stock
include Shilshole Bay (part of Area 10) fall chinook fisheries, Elliott Bay (Area 10A)
and the Lake Washington Ship Canal (Area 10F) fall chinook fisheries and northern
Lake Washington (Area 10G) fisheries for fall chinook, coho and steethead. Minimum
mesh size restrictions, test fisheries documenting sockeye clearance and openings in
specific subareas are employed to minimize sockeye catches in these fisheries
targeting other species. |

The terminal incidental commercial net harvest of Lake Washington sockeye
averaged 319 in Shilshole Bay and Elliott Bay from 1985 through 1987 and 1989. In
1988, a directed fishery in marine waters harvested 64,888 Lake Washington ‘
sockeye. Harvest rates for the Lake Washington run in terminal marine water
fisheries averaged 0.10 percent from 1985 through 1987 and 1989. The marine
harvest rate was 10.5 percent during the directed fishery in 1988 (1992 Sockeye
Status Report).

Freshwater net fisheries in Lake Washington and the Ship Canal harvested an
average of 4,030 fish in years when catches were incidental (1985, 1986 and 1989)
and 54,974 during years when directed freshwater fisheries occurred (1987 and
1988). Terminal freshwater run harvest rates averaged 1.77 percent and 14.2
percent for these two year groupings respectively.

Sport fisheries targeting Lake Washington sockeye last occurred in 1987 and 1988.
~ The sport take in Lake Washington was 3,117 and 71,230 for these two years,
equivalent to terminal run harvest rates of 1.4 percent and 13.0 percent respectively.

Hatchery - Issaquah Hatchery is iocated on Issaquah Creek, and produces yearling
coho, outplants fry, and produces fall chinook. Small hatcheries are located on Lake
Union and produce coho and fall chinook. These hatcheries are operated by the
University of Washington and the National Marine Fisheries Service.
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WDFW recently 'began operation of a sockeye hatchery program on the Cedar River
at Landsburg Dam. Brood stock is obtained by netting operations on the Cedar
~River. The eggs are incubated and fry rel_eased after acclimation to river water.

LAST TEN YEARS SALMON RELEASES INTO THE CEDAR - SAMMAMISH BASIN

REL. SPRING FALL

YEAR CHINOOK CHINOOK CHUM COHO SOCKEYE
1982 0 4,345,552 0 3,302,714 4,567,000
1983 0 5,086,693 0 2,447 684 0
1984 0 8,033,619 42,000 2,717,918 0
1985 0o - 4,636,569 5,000 5,392,516 0
1986 8,000 4,452 655 7.500 - 3,363,941 0
1987 0 5,141,303 9,700 2,011,345 0
1988 0 4,459,219 9,000 2,336,443 0
1989 0 3,692,062 10,000 2,736,789 0
1990 0 3,976,832 10,500 3,753,059 0
1991 ] 4,187,250 63,900 2,008,462 0
MEAN . 4,801,175 19,700 - 3,007,187
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OVERVIEW -- LAKE WASHINGTON SUMMER AND WINTER
STEELHEAD STOCKS

WINTER:
LAKE WASHINGTON

STOCK DEFINITION AND ORI!GIN

In the Lake Washington system, no summer steelhead stocks and one winter
steelhead stock have been identified. Wild winter steelhead in the Lake Washington
system are a distinct stock and are native. .

There is little or no information available to indicate that this is a genetically distinct
stock. The stock is treated separately due to the geographic isolation of the
spawning population. There may be more or fewer stocks identified once

- comprehensive genetic, life history, and ecological information is availabie.

There is a broad overlap in the run timing of the hatchery winter stock (late
November through mid-March) and wild winter stock (early December through mid-
May). This may be due in part to Earller-enteﬂng stocks which spawn in the small
tributaries (which exhibit iow flows in the late spnng) versus Cedar River fish which
spawn to mid-June.

While an average of 55,000 winter smolts have been stocked into the Lake
Washington system between 1982 and 1991, there has been little contribution to the
wild stock from hatchery fish spawning in the wild. Relatively intense sport and tribal
fishing pressure in December through February harvests most of the hatchery fish.
This combined with spawn timing differences between the hatchery fish (January and
February) and the wild fish (late March through early June) results in little
interbreeding potential.

No summer steelhead are stocked in the Lake Washington system.

STOCK STATUS

Wild winter steelhead spawner escapement and run size have been monitored for the
Lake Washington system since the 1983-84 season. Wild spawner escapement has
ranged from 474 to 1,816 fish and wild run size has ranged from 1,498 to 2,997 fish
(see figure).

Beginning with the 1984-85 season, a WDFW spawner escapement goal of 1,600
winter steelhead was set for the Lake Washington system and the fisheries were
managed to achieve the goal. This goal is to be achieved by wild aduits and does
not include hatchery fish spawning in the wild. In the eight seasons since the
escapement goal was set, wild spawner escapement has averaged 868 fish and
exceeded the goal one time (see figure). :
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The wild winter steelhead run in the Lake Washington system has historically been

- fished upon by the Muckleshoot and Suquamish tribes in the lower reaches of the
Lake Washington Ship Canal (both tribes), or in Lake Washington (Muckieshoot Tribe
only). Sport angiers focus their effort in the lower Ship Canal below the Ballard Locks
and spiliway dam, in the Sammamish and Cedar rivers, and in Lake Washington to a
very small degree. The targeted tribal fishery has occurred primarily during
December and early January, and the sport fishery occurs from late November
through February. In recent years, a Wild Steelhead Release (WSR) regulation has
been in effect during all or a portion of this period. The harvest of wild steelhead has
been minimal to non-existent since 1988 due to the WSR regulations, greatly reduced
tribal fishing, or complete season closure (19889). '

Extremely high rates of predation by marine mammals (California sea lions) at the
system mouth are unique to the Lake Washington system. About 80 percent of the
annual total wild run has been taken by sea lions at the Ballard Locks area in recent

“years. No practicable solution has been identified for this problem. This rate of
exploitation will lead to an inexorable decline in total returning run size as annuai
escapements are far below the system goal of 1,600 spawners. There is no evidence
to date that the sea lions will vacate the Locks area as the incidence of steelhead at
that location diminishes.
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During the 1984-85 through 1891-82 return years, the wild winter steelhead run in the
Lake Washington system was comprised of 2.8 percent sport harvest, 6.1 percent
tribal harvest, 48.9 percent predation by marine mammals, and 41.2 percent spawner

escapement (see table).

Lake Washington system wild winter steelhead sport harvest, tribal harvest, predation, spawner
escapement, and run size from 1976-77 through 1991-92.

Return Sport Tribal Spawner
year harvest harvest Predation escapement Run size
1976-77 616
1977-78 268
1978-79
1979-80
1980-81 1,668
1981-82
1982-83 2,575
1983-84 508 408 1,250 2,166
1984-85 313 241 (1,500)' 474 2,527
1985-86 C 116 328 1,816 2,261
1986-87 159 412 1,254 1,172 2,897
1987-88 0 238 1,178 858 2.274
1988-89 0 0 1,287 686 1,973
1989-90 0 27 1,065 714 1,806
1990-91 0 0 899 621 1,520
1991-92 0 0 (899)’ 599 (1,498)'
Mean run size distribution, 1984-85 to 1991-82.

59 129 1,051 868 2,107

2.8% 6.1% 49.9% 41.2%

Numbers in parentheses are estimates.

More information is presented in a separate Stock Report.
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LAKE WASHINGTON -- LAKE WASHINGTON
WINTER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild winter steelhead are a distinct stock based on the geographical isolation of the
spawning population in tributaries to Lake Washington, and Lake Sammamish,
including the Cedar River and Sammamish River. At this time, it is assumed that the
breeding units that use the various tributaries are part of a random-mating population
within the Lake Washington watershed, but future study may reveal discrete stocks
within the watershed, as has been shown for sockeye and kokanee in the system.

Spawning steelhead in at least eight tributaries are geographically isolated, but the
degree of straying/mixing between these groups is unknown. (The answer to this
question may soon become academic, since some tributary escapements have
reached or approached zero in recent years, despite very little change in habitat

quality.)

The Lake Washington watershed is the most highly urbanized of any supporting wild
winter steelhead in Washington. In addition, its estuary is highly modified with a dam-
and locks at its mouth, requiring negotiation of a sharp salinity gradient by returning
spawners. Wild steelhead have adapted to these unique conditions since 1915.
Urbanization and an adverse estuary, plus the presence of two large, rich rearing
lakes supporting extremely diverse fish communities (including large predators), may
well represent environmental conditions having selective force.

Winter steelhead are native to the basin. While hatchery-origin (Chambers Creek)
winter steelhead have been stocked into the system as fry or smolts for many years
(smolts since 1958; fry terminated in 1830s), there is little contribution to the wild
stock from hatchery fish spawning in the wild.

Run timing is generally from mid-December to mid-May and spawn timing is generally
from early March to mid-June for wild winter steelhead in this stock. '

STOCK STATUS
The status of the stock is Depressed.

The stock is exhibiting a short-term severe deciine in spawner escapement and run
size, although the slope of the curve may be diminishing. Despite adequate run sizes
in most years, poor escapements are occurring due to heavy (60 percent) exploitation
by marine mammails at the estuary mouth. During the 1984-85 through 1991-82
return years, spawner escapement exceeded the WDFW spawner escapement goal
of 1,600 wild steelhead only during 1985-86 and has ranged from 474 to 1,816 wild
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- STOCK DEFINITION PROFILE for Lake Washington Winter Steelhead
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STOCK STATUS PROFILE for Lake Washington Winter Steelhead
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steelhead. Spawning and rearing habitat in most of the historic areas has not

deteriorated appreciably in this time frame. Harvest mortality has been virtually ”j
eliminated in an effort to buffer the high predation rate, but underescapements are e
chronic, and spawner escapements are expected to continue to decline.

Data quality is excelient on spawner escapements, and fair to very good on age and
race breakouts beginning in 1883-84. Tributaries historically used by significant -
numbers of steelhead are foot-surveyed from March 1 to end of spawning; the Cedar
River is surveyed by air from mid-March to end of spawning. Mainstem Cedar redd
-counts are available for numerous years prior to 1983. Predation was intensively
monitored between 1985-86 and 1990-91 (Gearin et al. 1986 and 1988, NOAA et al.
1989, Norberg 1990, Pfeifer 1987, 1988, 1989, 1990, 1991a and 1991b, Pfeifer et al.
1989). Scales have been collected from tribal landings and from the Baliard Locks
fishway after closure of the tribal gill net season.

FACTORS AFFECTING PRODUCTION
Habitat -- Habitat pfoblems are discussed in detail in the listed references above.

While some of the minor tributaries of the lakes and Sammamish River have suffered
some increased degradation due to urbanization in recent years, the vast majority of
_ the habitat that was utilized by spawners in the early to mid-1980s is unchanged from

an empirical appearance standpoint. In addition, about 11 miles of pristine habitat
remains unused by adult steethead in the upper Cedar River. The Lake Washington
watershed is the most highly urbanized of any supporting wild winter steelhead in
Washington. In addition, its estuary is highly modified with a dam and locks at its
mouth, requiring negotiation of a sharp salinity gradient by returning spawners. The
fish ladder is fed mostly by a saltwater drain with little freshwater attraction. Fish
passage probiems and a lack of escape cover at the locks allows sea lions to take a
high toll on adult returns. Also, outmigrating smolts are subject to high predation
rates by birds as they pass through the locks and over the spillway.

Harvest Management — The principal factor limiting winter steelhead production
within the Lake Washington watershed is the 60 percent exploitation rate due to
marine mammal predation at the system mouth. The complex predation problems
are discussed in detail in the references cited above. Adult wild winter harvest has
been essentially zero in recent years through implementation of Wiid Steelhead
Release regulations. in addition, all Lake Washington and Lake Sammamish
tributaries which are important steelhead spawning and rearing areas have been
closed to give pre-smolts and smoits more protection. :

Incidental tribal harvests of wild fish have been zero since tribal fishermen have

voluntarily opted to not fish in recent years, despite some harvestable hatchery fish.
The 1992-93 season will be the last where substantial numbers of hatchery-origin fish
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will return and be harvestable, since smolt stocking into the Lake Washington basin
was terminated in 1992. That decision will resuit in elimination of incidental harvest
of wild fish during the current hoiding or run rebuilding process.

As long as the winter season remains open under Wild Steelhead Release
regulations, some wild stock could be iost to hooking mortality. With or without a
season, some poaching is likely to occur, but local enforcement experience is that
poaching levels are somewhat higher when individuals have a legal excuse to be
fishing. If escapements continue to decline, a complete wintertime closure may be
necessary to give the weakened stock complete protection (except for uncontroliabie
“background" poaching levels). Hooking mortality and poaching are insignificant
compared to the 60 percent predation ieve! experienced at the mouth of the system.

Hatchery - Hatchery brood stock needs at the University of Washington, and at the
National Marine Fisheries Service labs on Montlake Boulevard, are minimal (total
about 50 fish annually). With termination of the WDFW smoit stocking program, only
small numbers of smolts will be released (about 5,500) from the University program;
state or tribal seasons will not be opened to target on the few returnees generated by
this release. :

In the past couple of years (1990 through 1992), sport effort in the traditional areas
within the watershed has been sharply reduced from historic levels. Much of this
may be due to angier interest shifting to the far more productive Snoqualmie and
Green River fisheries. Reduced angler effort may result in greater escapement of -
hatchery fish, which poses potential genetic consequences. Concern about
“excessive" hatchery escapement and interbreeding with the wild stock was a
consideration in the decision to terminate smoit stocking in the Lake Washington
system.
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OVERVIEW - DUWAMISH/GREEN SUMMER/FALL
- CHINOOK STOCKS

DUWAMISH/GREEN
- NEWAUKUM CREEK

STOCK DEFINITION AND ORIGIN

The lower ten-mile segment of the Duwamish/Green River system from Tukwila to
Eliiott Bay is known as the Duwamish River. The rest of the river, upstream from
Tukwila, is known as the Green River.

Duwamish/Green River basin summer/fall chinook are distinguished from other Puget

- Sound summer/fall chinook stocks by geographic distribution. As with other Puget

Sound summer/fall stocks, spawning occurs from mid-September through October.

-Chinook of largely Green River-origin from the Green River Hatchery on Soos Creek

have been widely distributed throughout Puget Sound. Hatchery-origin chinook have
been documented in the natural spawning populations in the Green River and
Newaukum Creek. Genetic impacts from this straying are unknown. Because of
straying and geographical proximity, it is possible that chinook spawning in
Newaukum Creek are part of the same population as chinook spawning in the Green
River. These two populations are currently listed as separate stocks pending genetic
analysis.

STOCK STATUS

Duwamish/Green River chinook are caught in sport and commerc-ial fisheries off
Vancouver Island and the Washington coast and in fisheries in Puget Sound and
Lake Washington.

Recoveries of coded-wire tags from chinook released from several South Sound
hatcheries, including Green River Hatchery, suggest that approximately one-third of
the total catch of South Sound chinook, including Duwamish/Green chinook, occurs in
Canadian fisheries, slightly less than two-thirds of the catch occurs in Puget Sound
fisheries, and a very small proportion is caught in Washington coastal fisheries.

The escapement goal for all naturally-spawning Duwamish/Green basin chinook
(Duwamish/Green plus Newaukum Creek) is 5,800 aduit spawners. The escapement
database for these stocks dates back only to 1987 (see figure). The aggregate goal
was met from 1987 through 1991, however escapement in Newaukum Creek has
dropped considerably in recent years.

More information on individual stocks is presented in the Stock Reports which follow.
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DUWAMISH/GREEN -- DUWAMISH/GREEN
SUMMER/FALL CHINOOK

STOCK DEFINITION AND ORIGIN

This stock was classified as distinct based upon geographic distribution. This stock
has also been frequently transferred into other Puget Sound basins in the past and is
genetically similar to several other Puget Sound chinook stocks such as
Samish/Mainstem Nooksack fall chinook, Skykomish hatchery fall chinook, and Skagit
hatchery summer and fall chinook. It is also very closely related to Deschutes
hatchery fall chinook and Hoodsport hatchery fall chinook. '

Stock origin is mixed with hatchery production at Soos Creek and natural spawning
throughout the river. Coded-wire tag recoveries show that a significant portion of the
natural spawning population is comprised of hatchery strays, indicating that natural
escapement levels are partially dependent upon hatchery production.

STOCK STATUS
Stock status is Healthy based upon escapement ievels.

Escapement levels in the mainstem Green River range from 5,000 to 10,050 with an
average of 7,600 (1987 through 1991). These counts are based upon redd counts in
specified sections of the river and expanded by a factor to reflect the total spawning
habitat of the river. The counts are good indicators for the surveyed areas but may
not be accurate when expanded for the entire river. There has been an increasing
trend. in natural spawning escapement levels, but this increase may partially be due
to hatchery contribution. Water temperatures and flows alter the ability of chinook to
reach the hatchery rack at Soos Creek, and therefore influence the level of natural
spawning below the hatchery. :
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STOCK DEFINITION PROFILE for Duwamish/Green Summer/Fall Chinook
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STOCK STATUS PROFILE for Duwamish/Green Summer/Fall Chinook

STOCK ASSESSMENT
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DUWAMISH/GREEN — NEWAUKUM CREEK
SUMMER/FALL CHINOOK

STOCK DEFINITION AND ORIGIN

This stock was classified as distinct based upon geographic distribution. Spawn |
timing peaks in October and is similar to that of other Puget Sound fall chinook |
stocks. Genetic stock identification data are unavailable.

Stock origin is native with likely influence from hatchery strays whose origin is Green
River Hatchery and Icy Creek. This is based upon coded-wire tag recoveries in
Newaukum Creek during spawning season.

STOCK STATUS -

Stock status is Healthy based on escapement estimates.

Escapement levels range from 300 to 3,000 with an average of 1,600 per year.

Escapement estimates are based upon redd counts and considered very good
measures of relative abundance from 1987 through 1991.
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STOCK DEFINITION PROFILE for Newaukum Creek Summer/Fall Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER
DISTRIBUTION

1S M Tes SCALE

TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| I | | I | I | i l oo l
TERMINAL RUN UNK
RIVER ENTRY UNK
SPAWNING — UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN

GENETICS - A sample of Newaukum
Creek chinook was collected in

1992 and a genetic analysis will

be performed.
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STOCK STATUS PROFILE for Newaukum Creek Summer/Fall Chinook
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OVERVIEW -- DUWAMISH/GREEN FALL CHUM STOCKS

DUWAMISH/GREEN
CRISP CREEK

STOCK DEFINITION AND ORIGIN

The fall chum stocks in this region enter the terminal area between the first week of
November and the first week in December. Spawning usually begins around mid-
November and continues through December.

As a group these fall chum stocks are isolated from other Puget Sound stocks by
geographic distribution. They were separated into two different stocks because the
Duwamish/Green chum are thought to have distinct spawning distribution from the
Crisp Creek fall stock.

The lower ten-mile 'éegment of the Duwamish/Green River system, from Tukwiia to
Elliott Bay, is known as the Duwamish River. The rest of the river, upstream from
Tukwila, is known as the Green River. '

Duwamish/Green fall chum may be a remnant native stock. Spawning is thought to
occur in side channels and sloughs off the mainstem river. Spawner survey data are
the only available information on this stock. Historical counts were made as far back
as 1947 (prior to any hatchery influence) where 452 chum were seen in a tributary to
the Green River. Currently, most of the fish are seen between Burns and Crisp
creeks. Natural spawning does occur in this reach, but many of these fish may be
hatchery fish headed for the Keta Creek facility. in fact, there is some doubt that any
native fish exist. These fish were listed as a stock with an unknown origin and
status. Efforts are underway to determine if any of the native fish remain.

Fall chum observed spawning in Crisp Creek are probably naturally-spawning
hatchery fish (also known as Keta Creek fall chum). They originated from Hood
Canal stock {Quilcene and Hood Canal hatcheries). Current efforts are being made
to replace these hatchery fish with a south Puget Sound stock. :

STOCK STATUS ¢

Duwamish/Green chum are caught in commercial fisheries from the Strait of Juan de
Fuca to the river fisheries. There are no escapement goals for these stocks of chum.

Escapement data are shown in the figure below. Wild escapement information is
lacking so escapement estimates may not reflect the actual number of wild spawning
fish. The graph shows combined peak spawner counts of chum in the Duwamish/
Green mainstem and Crisp (Keta) and Burns creeks. Accurate wild run-size data are
not available for these stocks because wild escapement estimates are not made.
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DUWAMISH/GREEN RIVER
Chum Salmon

More information on individual stocks is presented.in the Stock Reports which'fdeOW.--
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DUWAMISH/GREEN -- DUWAMISHIGREEN FALL CHUM

STOCK DEFINITION AND ORIGIN

The Duwamish/Green fall stock is isolated from other Puget Sound stocks by
geographic distribution. The Duwamish River enters the Puget Sound via Elliott Bay
near the city of Seattle. The location of the Duwamish/Green River itself and

distance of the spawning grounds upstream creates a geographic separation from
other Puget Sound stocks. Duwamish/Green fall chum are thought to spawn in the
mainstem Green River and in side channels and sloughs off the main stem of the
Duwamish River. These fish are thought to have a distinct spawning distribution from
the Keta Creek hatchery run. The Duwamish/Green Fall stock may be a remnant
native stock. However, it is likely that the hatchery piants have affected the gene
pool.

STOCK STATUS
The status of this stock is Unknown.

Spawner survey data are the only available information on this stock. Counts were.
made as far back as 1947 (prior to any hatchery influences) where 452 chum were
observed in Burns Creek, a tributary to the Green River. The latest stream surveys
(1987) showed nearly 700 in November of 1987, but it is likely that these fish were
headed for the hatchery on Keta Creek. Few native chum have been seen upstream
of the Burns and Crisp confluence. Spawner survey data on Burns and Crisp creeks
are available from 1954 through 1988. However, spawning information on the
remnant native fish (Duwamish/Green fall stock) is sparse.

FACTORS AFFECTING PRODUCTION

Habitat - The lower 40 miles of the Duwamish/Green River from near the confluence
of Crisp Creek are subject to a mix of land uses, agricultural and residential in the
upper reach and urban and industrial in the lower reaches. Diking, which extends up
to about RM 38, has reduced the availabiiity of side channels and sloughs except for
a few which exist near the mouth. In addition, the dikes have precluded the '
introduction of large organic debris which forms rearing and hiding cover for chum
salmon. Spawning gravel quality ranges from good in the upper reaches to fairly
poor in the lower river. Burns and Crisp creeks, although spring fed, have héavily-
silted spawning beds due to agricultural activities and lack cover in the form of
instream woody debris and overhanging riparian vegetation. Water quality in the
lower river and estuary (Elliott Bay) has been degraded from urban and industrial run-
off and spills. Fish kills in the iower river are not uncommon. Almost all of the
freshwater and estuarine wetlands and marine nearshore habitat important to juvenile
chum saimon have been lost or severely degraded due to constructxon of bulkheads,
piers and docks. :
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STOCK DEFINITION PROFILE for Duwamish/Green Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER
DISTRIBUTION
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BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN '

GENETICS - GSI is underway,
but results are not yet
available.



STOCK STATUS PROFILE for Duwamish/Green Fall Chum

STOCK ASSESSMENT
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STOCK STATUS
-~ Unknown

SCREENING CRITERIA



Harvest Management -- Duwamish/Green River chum are harvested in Canadian
and United States preterminal areas, the Seattle area (Area 10), Elliott Bay (Area
10A) and Duwamish River terminal commercial net fisheries. in Area 10A and the
Duwamish/Green River fisheries, this stock is managed at the exploitation rate
necessary to achieve the wild escapement goal. The management strategy for Area
10 attempts to achieve the aggregate escapement goal for all wild South Sound chum
stocks. Lack of stock identification data specific for Duwamish/Green River chum
prevents a harvest-level impact assessment for this stock within intercepting net
fisheries. Estimates of harvest levels on South Sound wild stocks taken as a whole
are used to indicate Duwamish/Green stock impacts in preterminal areas. Terminal
area impacts are estimated by run reconstruction.

Preterminal Areas - Duwamish/Green wild chum may be harvested in Canadian fall
chum fisheries occurring after mid-September in the Strait of Juan de Fuca (Canadian
Area 20) and the outer portion of the area off the mouth of the Fraser River
(Canadian Area 29). The standardized Canadian estimate of the annual catch of aII
U.S.-origin fall chum in these fisheries is 100,000.

Existing preterminal harvest areas .in U.S. waters that may impact this stock include
the U.S. portion of the Strait of Juan de Fuca (Areas 4B, 5 and 6C), the area around
the San Juan Islands (Areas 6, 7 and 7A) and Admiraity Inlet (Area 9). Preterminal
harvest quotas and catch pro;ectlons for-all South Sound chum in 1992 are estimated
as follows:

Catch Area Total Fail Chum Quota or Number of S.
Catch Projection | Sound Chum
(us f sh) '

Terminal Areas - The major terminal area commercial chum net fisheries impacting
this stock occur in the Seattle area, Elliott Bay and in the Duwamish/Green River.
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The 1988-1991 harvest of wild Duwamish/Green chum averaged 157 in Area 10, 8 in
Area 10A and 3 in river fisheries. Harvest rates in Area 10, 10A and the river
averaged 39.8 percent, 48.8 percent and 56.3 percent respectively over the same
time period (data from chum run reconstruction, July, 1992). The combined Areas
10, 10A and Duwamish/Green River terminai harvest rate averaged 80.9 percent
between 1988 and 1991.

Hatchery - No hatchery rearing programs for this species exist in the watershed.

LAST TEN YEARS SALMON RELEASES INTO THE DUWAMISH - GREEN‘BASIN

REL. SPRING SUMMER FALL

YEAR CHINOOK CHINOOK CHINOOK CHUM: COHO
1982 68,202 638,809 5,979,391 72,000 3,256,084
1983 0 576,200 4,982,435 830,950 6,443,938
1584 0 497100 =~ 4,692,600 251,000 4,718,130
1985 0 0 6,807,100 1,295,600 4,218,566
1986 o 0 9,273,200 1,006,400 3,548,275
1987 0 0 9,254,707 578,488 . 3,677,590
1988 0 0 8,142,622 681,430 3,949,976
1889 0 0 8,670,688 698,001 3,266,879
1890 0 0 11,103,676 0 3,046,457
1991 0 0 12,178,850 653,401 3,307,410
MEAN $70,703 8,108,527 674,252 3,943,371
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DUWAMISH/GREEN - CR'l§i’ CREEK FALL CHUM

STOCK DEFINITION AND ORIGIN

Crisp (Keta) Creek fall chum are reproductively isolated from other Puget Sound fall
chum stocks through geographic separation. Some natural spawning may occur in
Keta Creek itself but the majority of returning adults are headed for the Keta Creek
Hatchery. The Keta Creek run originated from releases of Quilcene and Hood Canal
hatchery stocks. The first hatchery brood returned in 1982. Surplus hatchery fish
spawn in Crisp (Keta) Creek and are probably also mixing with mainstem native
spawners, but this stock is considered an introduced hatchery stock. In 1990 efforts
were initiated to replace the Hood Canal stock with Cowiings Creek stock from the

Suquamish Tribal hatchery.
STOCK STATUS
The status of the stock is Healthy.

Stock assessment data available are hatchery rack counts and hatchery planting
records. '

103



STOCK DEFINITION PROFILE for Crisp Creek Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER
CISTRIBUTION
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BIOLOGICAL CHARACTERISTICS
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and two collections (1988, N=100

and 1891, N=38) confirmed that

these fish are not significantly

different from the Hood Canal
Hatchery strain (21-locus G-tests:
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STOCK STATUS PROFILE for Crisp Creek Fall Chum

STOCK ASSESSMENT
DATA QUALITY—> Fair ESCAPE
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PRODUCTION TYPE
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Distribution
STOCK STATUS
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SCREENING CRITERIA
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OVERVIEW -- DUWAMISH/GREEN COHO STOCKS

GREEN RIVER/SOOS CREEK
- NEWAUKUM CREEK

STOCK DEFINITION AND ORIGIN

The lower ten-mile segment of the Duwamish/Green River system, from Tukwila to
Elliott Bay, is known as the Duwamish River. The rest of the river, upstream from
Tukwila, is known as the Green River.

For the purposes of this inventory, the Green River basin includes the Green River
drainage, the independent tributaries between Alki Point and Poverty Bay and
tributaries to Elliott Bay. Coho salmon utilize, to some degree, almost all of the
-accessibie tributaries in this area. Coho returning to these tributaries typically enter
freshwater from mid-September to mid-November and spawn from late October to
mid-January, with some variation observed between streams and between years
“within streams. :

There have been substantial releases of hatchery-origin coho within this area, with
significant yearling plants from the early 1950s to the mid-1960s and sporadic
releases thereafter until 1980. Regular fingerling/fry piants occurred from 1952 to
1962 and from the mid-1970s to present. There are also annual yearling releases
from the hatchery facilities on Soos and Crisp creeks and from a net.pen program in
Eliiott Bay. it shouid be noted that many of the early off-station yeariing releases
were not consistent with current optimal size and time-of-release strategies, and their
subsequent contribution to the wild spawning population is unknown. Straying rates
from the on-station and pen rearing programs are also unknown, as are the potential
survival differentials related to the various stocks introduced into this area.

Additional to those considerations are questions regarding the spawning success in
the wild of hatchery-origin coho and any distinctions between native and introduced
stocks in terms of either temporal or physical spawning distributions. As a result of
these uncertainties, the two stocks in this area have been designated as probabie
mixtures of native and non-native stocks, without any inference as to the relative
influence of those stocks within the current popuiations. There can be no confident
quantification of the genetic impact of non-native stock introductions, regarding either
a current presence of hatchery type components in these populations or hybridization
of the native stock, until an effective genetic research tool is developed and
impiemented for coho salmon.

There are significant differences in the range of spawning timing documented for the
two stocks in this drainage, with the Newaukum Creek fish sometimes spawning into
mid-January. Their distinction'may alsc be suppornted to some degree by geographic
spawning separation, the result of subjective judgments regarding the probability of
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significant spawner interchange between drainages. Differences in off-station
planting histories are assumed to result in dissimilar stock impacts, so those
differences have provided additiona! support for stock distinction. There have been
no documented unique biological characteristics for either of the stocks in this basin.
Until a genetic determinant is availabie and used to evaluate these stocks these
designations are tentative.

STOCK STATUS

The Newaukum Creek coho stock is classified as Depressed because of a short-term
‘severe decline in its escapement.

Coho of Green River basin origin are primarily harvested in Canadian troll, net and
sport fisheries and in Washington troll, net and recreational fisheries. ‘There are
directed terminal area fisheries on these stocks to harvest surpius hatchery returns.

- The total natural escapement goal for Green River coho stocks is 8,700. The run
reconstruction database shows escapement exceeding that goal only three times in
27 years and run-size estimates (the number of fish in escapement and Puget Sound
net catches) over that same period, from 1965 to present, fluctuating over a broad
range. Newaukum Creek stock performance evaluation is dependent upon a
relatively short stock assessment database (dating back to 1980) which provides no
indication of present production’s relationship with historic levels. The Green
River/Soos Creek stock production trend is represented by run reconistruction data
(escapement and run-size estimates) which indicate that this stock is Healthy.

The following figure, which illustrates natural coho production trends in this basin, is
derived from the run reconstruction database: Some of the run size estimated for the
last ten to 15 years may be attributable to misallocation of hatchery-origin production
to the natural stock. The magnitude of this possible error has not been estimated at
this time. The escapement goal is not plotted on this graph since the primary
management objective in this basin is to minimize surplus hatchery returns through
harvest rates whuch generaliy preclude accomplrshrng that goal.

More information on individual stocks is presented in the Stock Reports whrch follow
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GREEN RIVER
Coho Salmon
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DUWAMISH/GREEN -- GREEN RIVER/SOOS CREEK COHO

STOCK DEFINITION AND ORIGIN

This stock is classified on the basis of distinct geographic spawning distribution. We
do not believe that there is significant straying from outside the drainage. This stock
does not exhibit any documented unique biological characteristics, and its spawn
timing is similar to that of the Green River Hatchery coho stock (most spawning
occurring from late October to mid-December).

The Soos Creek system is aimost entirely dependent upon hatchery-origin aduits
passed above the rack, and production above Howard Hanson Dam on the Green
River is all derived from off-station hatchery fry and fingerling releases. There have
been annual on-station yearling releases into Soos Creek of Green River stock, as
well as Simpson, Toutle, Minter and Skykomish yearling releases between 1973 and
1877. These mid-1970s non-native releases were all adipose marked and every
effort was made to remove them from the hatchery brood stock upon return. Their
impact on the system should have been limited to whatever straying may have
occurred. inte areas outside the Soos Creek system. Off-station releases throughout
the rest of the drainage have been substantial, including fairly consistent plants of
Green River yearlings through 1965 and a single release of Puyallup yearlings in
1975, one of Skykomish yearlings in 1976, and an Issaquah release in 19565. Off-
station releases of Green River hatchery fingerlings or fry into this system were fairly
consistent from 1952 to 1962 and 1976 to present. Importations of other stocks for
off-station release have been limited to three Issaquah plants (1952, 1968 and 1969),
two broods of Puyallup stock (released in 1976 and 1981) and two releases of Minter
Creek stock in 1978 and 1983. This stock is likely a mixture of the native and
introduced non-native stocks.

 STOCK STATUS

The status of the stock is Healthy.

Green River run reconstruction data include production from the Newaukum Creek
system, and there is no appropriate way to break those data down into sub-basin
components. However, there are very limited escapement data available for areas
outside the Newaukum drainage (Hill Creek escapement index data and passage
counts at the Black River pumping station), so run reconstruction is used to represent
this stock's status.

These data indicate fairly stable escapement and production for this stock, however,
it should be noted that the 1991 value is the lowest in the database and that similar
values in the near future would bring this stock into the Depressed category due to a

short-term severe decline.
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STOCK DEFINITION PROFILE for Green River/Soos Creek Coho

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER
DISTRIBUTION
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STOCK STATUS PROFILE for Green River/Soos Creek Coho

STOCK ASSESSMENT

DATA QUALITY—> Fair ESCAPE
Return |ESCAPE  |RUNSIZE TREND _
Years |Total Inside !

124—F
&7 4600 7400 ﬂ
68 12500 23300 [ K

69 3400 5600 7 ‘g P
70 9100 17600 L o
2l 5700 11400 [ 7\

72 2300 6500 ‘
73 1100 5000 ‘_ ,.—M U V\A
74

5600 a700

—

75 1900 12900 cmrmﬂ'ra?snnmaaulrasm
76 3700 10000 88 TO0 72 74 T8 75 B0 82 B84 B2 83 O
7 5100 13400 Rotum Years
78 1700 8085
79 4000 13900 RUNSIZE
80 5000 14500 25 TREND
81 2500 7800 I
82 2000 11700 20 T\uﬂ
83 5000 14800 IL J
84 4000 15800 . T s .
wooM ggmmx ML ifi
87 4000 21500 : y \\/ \ i
88 4000 14400 o
89 2000 8200 )
90 3000 18400 P S—— — —
gt 700 3000 “uwm"7273747575nnnaomazuuuse"ea“mm
Retum Years
. AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
"DATA NOT AVAILABLE.
STOCK ORIGIN
Mixed
PRODUCTION TYPE
Composite
STOCK DISTINCTION
Distribution
STOCK STATUS
Healthy

SCREENING CRITERIA




114



DUWAMISH/GREEN -- NEWAUKUM CREEK COHO-

STOCK DEFINITION AND ORIGIN

Occasionai multiple peaks within the spawning curves of this stock and an extended
spawning timing (to mid-January in some years) have led us to believe there may be
a significant, unique genetic component present in this tributary system. This stock
does not display any documented unigue biclogical characteristics, but may
experience some degree of spawning segregation from other coho in the Green River
drainage.

Most of the hatchery introductions into this drainage have been from Green River,
with yearling releases occurring in 1953, 1962 to 1965, 1970, 1977 and 1978. One
plant of Puyallup yearlings was made in 1980. Infrequent (seven) off-station releases
of Green River fry or fingerlings were made into this system prior to 1980, however,
there has been a comprehensive fingerling program there from 1982 to present. One
release of Issaquah stock fry (1968) and two of Puyallup stock (1976 and 1978) were
made into this drainage. This stock is probably a mixture of the native and
introduced non-native stocks. :

STOCK STATUS
The status of this stock is Depressed.

Production of this stock is included in the Green River run reconstruction data, and
there is no appropriate means of breaking those data down into sub-basin
components. There are good spawning escapement index data available for this
stock dating back to 1980.

Escapement index totals for 1989 and 1991 are the lowest in the database and of the
nine available broods, oniy three have approached or surpassed spawning
replacement. This stock has experienced a short-term severe decline and should be
monitored to detect any long-term negative trend.

FACTORS AFFECTING PRODUCTION

Habitat -- The primary natural habitat limiting factor is summer low flows. Low flows
are exacerbated by agricultural water diversions. Water quality is diminished by
agricultural wastes and lack of a well-developed riparian corridor. Much of
Newaukum Creek has iow bush and grassy vegetation only. Logging in the upper
watershed and development increase winter peak flows and decrease summer flows.
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STOCK DEFINITION PROFILE for Neuwakum Creek Coho

SPAWNER DISTRIBUTION
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STOCK STATUS PROFILE for Newaukur_n Creek Coho

STOCK ASSESSMENT
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Newaukum Creek enters the Duwamish/Green River at about RM 41. The lower 40
miles of the Duwamish/Green River from near the confluence of Crisp Creek are
subject to a mix of land uses, agricultural and residential in the upper reach and
urban and industrial in the lower reaches. Diking, which extends up to about RM 38,
has reduced the availability of side channels and sloughs except for a few which exist
near the mouth. In addition, the dikes have precluded the introduction of large
organic debris which forms rearing and hiding cover for chum. Spawning gravel
quality ranges from good in the upper reaches to fairly poor in the lower river. Burns
and Crisp creeks, although spring fed, have heavily silted spawning beds due to
agricultural activities and lack cover in the form of instream woody debris and
overhanging riparian vegetation. Water quality in the lower river and estuary (Elliott
Bay) has been degraded from urban and industrial run-off and spills. Fish kills in the
lower river are not uncommon. Almost all of the freshwater and estuarine wetlands
and marine nearshore habitat important to juvenile chum salmon have been lost or
severely degraded due to construction of bulkheads, piers and docks.

Harvest Management - No stock-specific information is available at this time.

Hatchery -- The Green River Hatchery located on Soos Creek produces yearling
coho and chinook (at satellite facilities located upstream), and sub-yearling chinook.

LAST TEN YEARS SALMON RELEASES INTO THE DUWAMISH - GREEN BASIN

REL. SPRING SUMMER  FALL

YEAR CHINOOK CHINOOK CHINOOK - CHUM COHO
1982 68,282 638,809 5,979,391 72,000 3,256,084
1983 0 576,200 4,982,435 830,950 6,443,838
1984 0 497,100 4,692,600 - 251,000 4,718,130

. 1985 0 ' 0 6,807,100 1,285,600 4,218,966
1986 0 0 9,273,200 1,006,400 3,548,275
1987 0 0 9,254,707 578,488 3,677,580
1088 0 0 8,142,622 681,430 3,949,976
1989 0 0 8,670,688 699,001 3,266,879
1890 - 0 0 11,103,676 . 0 3,046,457
1991 ., 0 0 12,178,850 653,401 3,307,410
MEAN 570,703 8,108,527 674,252 3,943,371
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OVERVIEW -- DUWAMISH/GREEN SUMMER AND WINTER

-STEELHEAD STOCKS
SUMMER: | WINTER:
GREEN (DUWAMISH) GREEN (DUWAMISH)

STOCK DEFINITION AND ORIGIN

In the Duwamish/Green River system, one summer steelhead stock and one winter
steelhead stock have been identified. Wild summer and winter steelhead in the
Duwamish/Green River are distinct stocks. Wild winter steelhead are native and wild
summer steelhead originated from non-native fish.

There is little or no information available to indicate that these are genetically distinct
stocks. The stocks are treated separately due to the geographic isolation of the
spawning populations. There may be more or fewer stocks identified once
comprehensive genetic, life history, and ecological information is availabie.

Run timing of the summer steelhead stock (May through October) is distinct from run
timing of the winter steelhead stock (December through May) in theé Duwamish/Green
River system.

While about 100,000 to 130,000 hatchery winter steelhead smolts are stocked in the
Duwamish/Green River system annually, there is little contribution to the wild stock
from hatchery fish spawning in the wild. The returning hatchery adults support tribal
and sport fisheries with a combined exploitation rate of about 80 percent. Given the
high exploitation of the hatchery fish, healthy wild spawner escapements, and the
difference in spawn timing between the hatchery fish (January and February) and the
wild fish (mid-February through May), the potential for interbreeding is limited.

About 70,000 hatchery summer steelhead smolts are stocked in the Duwamish/Green
River system annually. Since the summer steelhead stock is of hatchery origin, the
stock is managed primarily for recreational benefits and interbreeding between
hatchery and wild fish is not a concern.

STOCK STATUS

Wlld winter steelhead spawner escapemént and run size have been mohitored for the
Green River since the 1977-78 season. Wild spawner escapement has ranged from
844 to 2,778 fish and wild run size has ranged from 1,350 to 3,464 fish (see figure).
Beginning with the 1984-85 season, a WDFW spawner escapement goal of 2,000

winter steelhead was sét for the Green River system and the fisheries were managed
to achieve the goal. This goal is to be achieved by wild adults and does not include
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hatchery fish spawning in the wild. In the eight seasons since the WDFW
escapement goal was set, wild escapement has averaged 1,915 fish and has
exceeded the goal three times and was very close to the goal (about 1,900 fish)
another two times (see figure).

GREEN RIVER SYSTEM
Wild Winter Steelhead

Number of adults

s § 8 8B 884 8

n ™ T m = %0
quyur
o= Fun size —4— Escapumant «== WDFW secaps. goal

The wild winter steelhead run in the Green River system is fished upon by the
Muckleshoot Tribe and Suquamish Tribe in the lower mainstem Green River and
nearby marine waters (Elliott Bay). Sport anglers fish in the mainstem Green River
and some tributaries. The tribal fishery occurs primarily during December and
January and targets the hatchery stock, while the sport fishery occurs from November
through March on the mainstems and through February on the tributaries.
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During the 1977-78 through 1991-92 return years, the wild winter steelnead run in the
Green River system was comprised of 19.2 percent sport harvest, 15.5 percent tribal
harvest, and 65.3 percent spawner escapement (see table).

Green River system wild winter steelhead sport harvest, tribal harvest, spawner escapement,
and run size from 1977-78 through 1991.82, ’

Retum Sport ) Tribal Spawner

year harvest harvest escapement Run size
1976-77 261

1977-78 ‘ 789 _ 1,210 1,077 3,076
1978-79 307 662 1,385 2,354
1979-80 _ 492 409 1,586 2,487
1980-81 o 597 699 1,083 2,379
1981-82 489 _ 399 2,121 _ 3,008
1982-83 658 324 1,526 2,508
1983-84 65 315 2,188 2,569
1984-85 306 448 2,286 3,040
1985-86 568 - 118 2778 3,464
1986-87 652 500 1,685 2,837
1987-88 556 340 2,378 3,274
1988-89 - 882 188 1,916 2,988
1989-80 1,094 207 1,466 2,767
1990-91 155 : 251 944 1,350
1991-82 113 186 1,868 2,167

Mean run size distribution, 1977-78 to 1991-92

515 417 1,752 2,684
19.2% 15.5% 65.3%

More information on each stock is presented in separate Stock Reports.
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DUWAMISH/GREEN -- GREEN (DUWAMISH) SUMMER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild summer steelhead in the Green River and tributaries are a distinct stock based -
upon the geographic isolation of the spawning population. Specific run timing and
spawn timing are unknown, but run timing is generally from May through October and
spawn timing is generally from February through April for wild summer steelhead in
this stock.

The stock is of non-native (hatchery) origin. Skamania stock hatchery smoits were
first introduced in 1965. Prior to the first return of summer steelhead adults from this
piant in 1967, sport angler punchcards indicate an.annual summer harvest averaging
12 fish per year (1962-1966). Pautske and Meigs (1940) documented an extensive
creel census during the summer of 1938 and reported no adult steelhead caught in
over 5,000 angler days of effort. It is likely that summer adults caught in the Green
River prior to hatchery introductions were either from other river system stocks, or
most likely were wild or hatchery winter stocks caught during the summer steelhead
management period, May 1 to October 31. ‘ :

STOCK STATUS
The status of the stock is Healthy.

This stock is managed primarily to provide a recreational harvest fishery and has no
escapement objective since the summer steelhead stock originated from hatchery
stocks and may compete with native winter steelhead.

" There is no tribal fishery that targets on this stock although incidental harvest of wild
steelhead may occur. The stock supports a sport fishery which targets the harvest of
summer steelhead in the Green River.

The decline in wild sport harvest for this stock during 1991 and 1992 is likely due in
part to recent changes in ocean survival. A recent Washington Department of Wildlife
study (Cooper and Johnson 1992) concluded that there have been long-term
fluctuations and recent declines in winter, summer, hatchery and wild steélhead
abundance and survival in the Puget Sound, Strait of Juan de Fuca, Pacific coast,
and Columbia River areas in Washington. There were also similarities in the overall
trends and year-to-year trends of steelhead abundance in Washington, British
Columbia and Oregon. Similarities in survival trends over widespread geographic
areas indicate that common factor(s) to each of these areas are responsible for
recent changes in steelhead survival. A combination of factors contributed to the
recent decline in steelhead abundance including low ocean productivity, competition
for food in the ocean, and harvest of steelhead in authorized and unauthorized high
seas drift net fisheries.
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STOCK DEFINITION PROFILE for Green (Duwamish) Summer Steelhead

PAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER
DISTRIBUTION

'SCALE

1S Mi les

Henson
Reservoir

TIMING Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT
] | | { | ! | I ] | | | |

TERMINAL RUN - .

RIVER ENTRY | UNK

SPAWNING | UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN



STOCK STATUS PROFILE for Green (Duwamish) Summer Steelhead

R STOCK ASSESSMENT
. ,] DATA QU_A_L”Y—-—> Fair : HARVEST
Retumn |HARVEST TREND
Years |Sport z o T
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&7 o \
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__AVERAGE RU_I&SIZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE.
STOCK ORIGIN
Non-Native
PRODUCTION TYPE
Wild
STOCK DISTINCTION
Spawning Distribution
STOCK STATUS |
Healthy

SCREENING CRITERIA
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DUWAMISH/GREEN -- GREEN (DUWAMISH) WINTER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild winter steelhead in the Green River and tributaries are native and a distinct
stock based on the geographic isolation of the spawning population. Run timing is
generally from December through May and spawn timing is generally from early
March to mid-June.,

Hatchery-origin steelhead {from Chambers Creek stock) have been introduced
annually as smolt plants from various hatcheries. Interbreeding between hatchery
and wild steelhead is limited, however, and the wild stock has remained essentially
isolated because of its later time of spawning. :

STOCK STATUS
The status of the stock is Healthy.

Annual spawner escapements have exceeded the escapement goal of 2,000 in most
years. Only 1990-91 escapements dipped below historic lows. Wild spawner
escapement has averaged 1,915 fish and has exceeded the goal three times and
been very close to goal (about 1,900 fish} another two times since the goal was
established in the 1984-85 season.

The recent downward trend in run sizes are a concern, but are most likely due to

‘poor ocean survival being experienced by steelhead stocks coastw:de This stock will
be closely monitored and will be reclassified if warranted.
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STOCK DEFINITION PROFILE for Green (DuWamish) Winter Steelhead

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER

o
- OISTRIBUTION
e — '
2 1S ™Mi las SCALE
A .

Hanson
Raservoir

TIMIN ~Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT
' ! P | | | - | I | i i

TERMINAL RUN ‘ .

RIVER ENTRY  ssssssssssssses—m musem NO

SPAWNING — NO

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN



STOCK STATUS PROFILE for Green (Duwamish) Winter Steelhead

STOCK ASSESSMENT

DATA QUALITY—> Good
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OVERVIEW -- PUYALLUP CHINOOK STOCKS -

WHITE (PUYALLUP) SPRING
WHITE (PUYALLUP) SUMMER/FALL
PUYALLUP FALL

'STOCK DEFINITION AND ORIGIN

Puyallup Basin chinook stocks have been grouped together based on geographic
separation from other Puget Sound chinook stocks. However, within the basin, there
are differences among stocks both in run and spawning timing and in the location of
spawning grounds. White River spring chinook spawn primarily in September, while
White River summer/fall chinook spawn primarily in October. It is not certain that
these two stocks are truly distinct from one another or that White River fall chinook
are not simply fall chinook strays from nearby net pens. Fish arriving at the aduit trap
on the White River at Buckley on or before August 15 are considered spring chinook;
those arriving after August 15 are considered fall chinook. Fall chinook strays have -
been documented at the trap at Buckley through coded-wire tag analysis. However,
most fall chinook releases from net pens are untagged so the true rate of straying
may be higher than the current estimated rate. The separation between White River
spring and fall chinook was made arbitrarily and requires more information on spawn
timing, distribution and genetic composition, especially because coded-wire tagged -
-spring chinook returning to the White River hatchery spawn from September through
October. Puyallup River fall chinock spawn primarily in the Puyallup River system
from September through October. Most natural production comes from South Prairie
Creek. Green River chinook have been reieased extensively in the Puyallup River
system. Hybridization with native stocks, particularly in the Puyallup River, may have
occurred, and it is possible that the currently identified Puyallup stock may not differ
genetically from the Green River hatchery stock. Genetic analysis is needed to
answer this question. Non-native chinook releases into the Puyallup system from
1966-1987 were: : |
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Year

1966
1966
1967
1968
1971
1973
1973
1974
1975

1976
1976

1978
1978
1982
1986
1087

Number Released

150,895
762,564
1,108,170
499,590
642,406
1,198,772

1,033,500
- 833,025

678,000
1,381,801
344,898
438,737
1,265,213
786,800
300,000
209,400

Stock

Skykomish

Green River

Minter Creek

Green River

lssaquah -

Hood Canal.

Green River/Green River Cross
Green River

Green River

Deschutes :
University of Washmgton
Green River

Green River/Puyallup Cross
Green River

Green River

Green River.

The White River spring chinook stock is considered a native stock, but the 'éi'i'gih of
the White River summer/fall stock is unknown because of the question about its
separation from the spring stock or from other fall chinook stocks released from

nearby net pens or hatchenes

STOCK STATUS

The White River spring chinook stock has been characterized as Critical based on
chronically depressed spawner escapements. Since the early 1970s most returning
adults have been taken for brood stock at the Minter Creek/Hupp Springs hatchery
facilities near Carr Inlet, the South Sound net pen complex on Squaxin Island and,
more recently, at the White River Hatchery. The number of adults returning to the
White River Hatchery has begun to increase over the last three years. The juvenile
production in the enhancement program increased beyond the maintenance needs of
the program and allows for release and acclimation in the upper White River

watershed.

The status of the White River summer/fall and Puyallup fall stocks is Unknown mainly
because of a lack of consistent spawner survey information.

More information on individual stocks is presented in the Stock Reports which follow.



PUYALLUP - WHITE (PUYALLUP) SPRING CHINOOK

STOCK DEFINITION AND ORIGIN

This stock was classified as unique based upon spawn timing and genetic analysis.
Entry time begins in late May and continues through mid-October. Spawn timing is
primarily in September. This timing differs from all other south Puget Sound chinook
stocks. Genetic composition also differs from all other Puget Sound stocks.

Stock origin is native, as the original brood stock was collected from White River.
The stock is considered to be a native stock reared in a hatchery setting located at
Hupp Springs, a satellite of the Minter Creek hatchery, and the White River hatchery.
A segment of the stock is kept in South Sound net pens to provide a captive brood
stock. As the White River hatchery program increases, releases in the White River
watershed will increase with the intention of re-populating the river. Considerabie
cooperative effort into the rebuilding program has been undertaken by the Tribes,
WDFW and the U.S. Forest Service to rebuild and monitor the population, assess
habitat problems and solutions and provide acclimation sites throughout the upper
watershed. A small population of native, natural spawners still returns to the White
River and is currently transported from the trap below the hydropower facility at
Buckley and released into the upper river above the Mud Mountain flood control dam.

STOCK STATUS

Stock status is Critical based upon chronically depressed escapement levels.
Escapement levels into the Hupp Springs hatchery have ranged from 10 to 500 with
an average of 137 per year (1978 through 1991). .

The average percent of the total brood contribution escaping to the Hupp Springs |
Hatchery was 33.25 percent. The percent escaping fisheries exhibited an increasing
trend over the broodyears examined (21.26 percent to 38.71 percent).

There has been an increasing trend in escapement levels during this time period due
to the rebuilding efforts. There are inadequate data to assess the level of natural
spawners in the White River, but existing data suggest the annual level of spawners
is quite low. Long-term hatchery domestication may have aitered fitness. Small
numbers of brood stock used to initiate the rebuilding program may have created a
genetic bottleneck.

FACTORS AFFECTING PRODUCTION

Habitat — The primary natural habitat limiting factor for this stock, which spawns in
the upper White River, is the glacial nature of the river, with its frequently shifting
braided channels, high turbidity and frigid water temperature. However, the natural
instability is overwhélmed by significant human-caused perturbations beginning in the
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STOCK DEFINITION PROFILE for White (Puyallup) Spring Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION
1S M laes SCALE

TIMIN Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT

l f ! | 1 | ! | | | | |
TERMINAL. RUN UNK
RIVER ENTRY EE——— UNK

SPAWNING . | YES

BIOLOGICAL CHARACTERISTIC§
DISTINCT? - YES

GENETICS - White River chinook
were sampled in 1991 at Hupp
Springs Hatchery and South Sound
net pens. Their genetic
characteristics show them to be
significantly different (p <0.05)

from all other Puget Sound stocks
examined. Genetic analysis will
contiriue with samples taken in 1992,



STOCK STATUS PROFILE for White (Puyallup) Spring Chinook

STOCK ASSESSMENT _
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upper watershed and continuing throughout the White River downstream to its
confluence with the Puyallup, finally entering Commencement Bay at Tacoma. Land
uses inciude private and governmental logging, a major flood control dam at RM 29.6
and a major hydropower water withdrawai at RM 24.3 in Buckley. inadequate
screens at the hydropower project operated by Puget Power at Buckley have
contributed to significant losses of smolts migrating out of the upper White River.
Extensive diking has occurred in the White and Puyaliup rivers to Commencement
Bay. The diking has actually reduced river capacity and led to a need for additional
bank protection and constant gravel removal in attempts to prevent that erosion.
These activities usually further reduce channel stability and the quaility of fish habitat.
There have been recent minor improvements in passage and instream flows at the
Buckley diversion and some improvements to upper river habitat within the Mount
Baker-Snoqualmie National Forest. Gravel removai continues in the lower river and
Puyaliup River.

Lower river estuarine and freshwater wetlands have been virtually destroyed by the
industrial development of the Port of Tacoma. There have been modest attempts to
restore this habitat in recent years.

Harvest Management — White River spnng chinook salmon released from WDFW's
Hupp Springs Hatchery are harvested in Canadian and United States preterminal
area and U.S. terminal area sport, troll and commercial net fisheries. These chinook
are intercepted in fisheries as resident fish and as returning adulits, from two to seven
years old. In preterminal and U.S. terminal fisheries, this stock is managed at an
exploitation rate appropriate to meet sport and trol! fishing objectives for other
chinook stocks. Intercepting preterminal and terminal area commercial net fi sheries
are managed at rates appropriate for the harvest of commingled sockeye, coho and
chum stocks. Extreme terminal net fisheries affecting this stock in Carr Inlet (Area
13A) are managed to minimize impacts within fall chinook fisheries.

Preterminai Areas - Over four broodyears examined (1983 through 1956}, inter-
ceptions in preterminat sport and commercial fisheries averaged 10.81 percent and
7.44 percent respectively of the total combined broodyear contribution of White River
spring brood returns to all fisheries and escapement. Major intercepting preterminal
sport fishing areas included Admiralty inlet (average 4.65 percent of the contribution

. to fisheries and escapement), the Strait of Juan de Fuca (average 2.65 percent) and
combined Canadian areas {average 1.65 percent). Preterminal sport fishery
interception percentages of total broodyear contributions showed a decreasing trend
over the years reviewed (12.74 percent to 9.38 percent).

Preterminal commerciatl fisheries intercepting a significant percentage of White River
springs included the Strait of Juan de Fuca troli fishery (average 2.88 percent of total
contribution - range 1.28 percent to 5.81 percent) and the Skagit Bay/Port Gardner
(Area 8/8A) net fishery (average 1.72 percent, range 0 percent to 4.36 percent).
Although preterminal commercial fisheries as a whole showed no definite trend over
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" the years examined, percent contribution in the Strait troil fishery taken alone
exhibited an increasing trend (1.28 percent to 5.81 percent).

Terminal Areas - The percent contribution of White River springs in Puget Sound
terminal area sport and commercial fisheries averaged 39.25 percent and 9.35
percent respectively over broodyears 1983 through 1986.

Terminal area sport fisheries intercepting a significant percentage of the total
combined broodyear contribution inciuded the Tacoma area (Area 11) (average 17.93
percent, range 13.47 percent to 21.82 percent), deep South Sound (Area 13)
(average 14.95 percent, range 8.06 percent to 25.30 percent) and the Seattle area
(Area 10) (average 6.37 percent, range 4.12 percent to 10.27 percent). A decreasing
trend in the percent contribution intercepted in terminal area sport fisheries was
evident over the years examined (49.04 percent to 29.99 percent)

~ important terminal area net fisheries included coho and chum openings in the Seattle-

Tacoma area {average 6.91 percent, range 4.55 percent to 8.85 percent) and Carr
Inlet (Area 13A) fall chinook openings (average 1.79 percent, range 0.4 percent to
2.72 percent). No trend in percent contribution rates for terminal commercial net
fisheries was evident for the broodyears examined.

Total Percent Contribution to Fisheries - White River spring chinook broodyears 1983-
~ 1986, on average, contributed 66.84 percent of the total, combined return to sport
and commercial fisheries. A decreasing trend in the percent of the return intercepted
in fisheries was apparent over the broodyears examined (78.74 percent to 61.29
 percent).

The major intercepting fisheries identified were the Tacoma area and deep South
Sound sport fisheries, averaging 17.93 percent and 14.95 percent of the total
contribution over all broodyears. The Seattle-Tacoma area net fisheries accounted
for the next highest percentage of the average, total contribution (6.91 percent).

Hatchery — The hatchery program at Minter Creek/Hupp Springs and the South
Sound net pens was designed to restore the White River spring chinook tc the natal
watershed as a self-sustaining population. Recent egg takes have been large
enough to outplant this stock to the White River and to a new tribal hatchery on the

White River.
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LAST TEN YEARS SALMON RELEASES INTO THE PUYALLUP - WHITE BASIN

REL.  SPRING

FALL

YEAR CHINOOK CHINOOK CHUM COHO PINK
1982 0 4,381,242 280,000 3,508,160 200,000
1983 0 3,190,061 20,700 3,496,997 0
1984 0 3,142,232 234,188 2,832,745 0
1885 0 1,837,283 526,050 4,146,575 0
1986 0 2,937,210 431,519 2,511,364 0
1987 - 5,296 3,742,895 52,744 1,753,988 0
1988 c 4,007,335 347,280 2,195,604 . 0
1889 0 - 2,448,079 362,167 2,202,366 0
1890 269,394 3,847,982 39,284 1,807,098 118,000
1991 169,842 3,281,841 298,956 1,989,521 0
MEAN 204,791 3,281,616 262,079 2,654,574 158,000
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PUYALLUP -- WHITE (PUYAL_LUF") SUMMER/FALL CHINOOK

STOCK DEFINITION AND ORIGIN

This stock was classified as distinct based upon geographic distribution. The White

“River is somewhat isolated from the Puyailup streams, aithough straying from the
Puyallup can occur. Analysis of genetic composition would be useful, but unlikely
due to the difficulty of fresh carcass recoveries in this system. Spawn timing is
primarily in October and is similar to that of other south Puget Sound fall chinook
stocks. Because tagged White River spring chinook have returned to White River
hatchery throughout October, it is possible that White River summer/fall chinook may
actually be the end of the run of White River spring chinook and not a distinct stock.
Genetic data would greatly aid in resolving this question. :

Stock origin is unknown but thought to be native.

STOCK STATUS

Stock status is Unknown as the mainstem water visibility is poor during spawning
season, and some areas of the river are difficult to access. Extensive spawner

surveys were started in 1982 throughout the lower White River and associated
tributaries. ' '
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STOCK DEFINITION PROFILE for White (Puyaliup) Summer/Fall Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION

15 Miles SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
: l | | [ | | | I I | | | |
TERMINAL RUN UNK
RIVER ENTRY UNK
SPAWNING — UNK
BIOLOGICAL CHARACTERISTICS

DISTINCT? - UNKNOWN

GENETICS - No data available.



STOCK STATUS PROFILE for White (Puyallup) Summer/Fall Chinocok

STOCK ASSESSMENT

DATA QUALITY——> No Data
Retum [NO DATA

Years
67
68
&9
70
2l
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE.
STOCK ORIGIN
Unknown
PRODUCTION TYPE
Wild
STOCK DISTINCTION
Distribution
STOCK STATUS
Unknown

SCREENING CRITERIA
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PUYALLUP - PUYALLUP FALL CHINOOK

STOCK DEFINITION AND ORIGIN

This stock was classified as distinct based upon geographic distribution, but there
appears to be significant potential influence from hatchery releases of non-native
stocks (especially Green River). Puyallup River chinook may not be classified as a
separate stock in the future if genetic composition analysis supports the release
information below. Genetic composition has not been analyzed for this drainage, but
analysis is currently underway. Most of the spawnmg population is located in South
Prairie Creek. Spawn timing peaks in October and is similar to that of other stocks of
fall chinook in Puget Sound.

Stock origin is unknown because of lack of genetic and coded-wire tag information to
assess hatchery influence on the natural spawning population. However, because of
extensive piants of non-native stocks into this system, it is questionable whether
Puyallup River chinook are genetically distinct from other South Sound chinook
stocks. :

The non-native releases into South Prairie Creek were:

Year Number Stock

1973 103,684 Hood Canal

1976 169,692 : Deschutes

1976 366,540 University of Washington
1977 : 611,200 Minter Creek

1979 37,273 Green River

1982 96,958 Green River

1984 : 69,920 Deschutes

1986 361,800 Green River

1987 284,800 : Green River

1988 477,196 Green River
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STOCK DEFINITION PROFILE for Puyaliup Fall Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES
<

DISTRIBUTION
SCALE

TIMING Jan Feb Mar Apr May Jun Jul Aug 'Sep Oct Nov Dec DISTINCT
| l | | | | | | | | | | I
TERMINAL RUN : UNK
RIVER ENTRY " ' mes— UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN

GENETICS - No data available.



- STOCK STATUS PROFILE for Puyaliup Fall Chinook

STOCK ASSESSMENT
DATA QUALITY—-—> Poor
Return |ESCAPE
Yoars |index total
67
68
69
70
7
72
73 11
74 28
75 51
75 18
77 12
78 11
79 95
80 57
81 3
82 25
83 18
B84 29
88 23
86 4
87 23
88 35
89 .66
50 83
91 46

South Prairie Creek Index arsa escapsment.

AVERAGE RUNSIZE DISTRIBUTION
DATA NOT AVAILABLE.

Index total

-

> 2 8858833888

ESCAPE
TREND

88 T 72 T4 TA 76 B0 BT B4 M WA W0

Retm Years

STOCK SUMMARY

STOCK ORIGIN
Unknown

PRODUCTION TYPE
Composite

STOCK DIST[NCTION
Distribution

STOCK STATUS
Unknown

SCREENING CRITERIA




The non-native chinook releases into other Puyallup streams were:

Year

1979
1879
1987
1979
1982
1984
1986
1988
1982
1979
- 1979
1973
1986
1887
1975
1977
1986
1987
1973
1975
1977
1879

1882

1984
1986
1987
1988
1979
1979

Number Released

46,747
10,964
98,560
- 22,279
230,307
301,180
190,000
318,175
123,368
20,884
28,193
104,972
- 150,000
295,400
500,000
300,000
302,500
309,500
50,232
500,000
300,000
19,431
59,290
69,483
153,500
153,000
188,848
10,000
10,000

Stock

Green River
Green River
Green River
Green River
Green River
Deschutes

Green River
Green River
Green River
Green River
Green River
Hood Canal
Green River
Green River
Deschutes

Deschutes

Green River

Green River
Hood Canal
Deschutes

Deschutes

Green River
Green River
Deschutes

Green River
Green River
Green River
Green River
Green River

Release Site

Hylebos Creek
Wapato Creek
Puyaliup River
Swan Creek
Clarks Creek
Clarks Creek
Clarks Creek
Clarks Creek
White River
Fennel Creek -

Canyon Falls Creek

Carbon River
Carbon River
Carbon River
Wilkinson Creek
Wilkinson Creek
Wilkinson Creek
Wilkinson Creek
Kapowsin Creek
Kapowsin Creek
Kapowsin Creek
Kapowsin Creek
Kapowsin Creek
Kapowsin Creek
Kapowsin Creek
Kapowsin Creek
Kapowsin Creek
Cold Creek
Dash Point Creek

Unfed fry releases were not included as their survival was expected to be iow.
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STOCK STATUS

The stock status of Puyallup fall chinook is Unknown as spawning has only been
quantified on a consistent basis in South Prairie Creek. Also, hatchery outpiants
within the South Prairie Creek index section could alter or mask any overall trends in
escapement patterns, making it difficult to justify an expansion of South Prairie Creek
data to reflect the system's escapement. Genetic impacts from the hatchery
outplants are unknown.

Extensive spawner surveys in other Puyallup basin streams were started in 1991.
Based upon limited survey information in other Puyallup streams, it is likely that the
spawning distribution within the watershed has been reduced due to habitat problems
and poaching.
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OVERVIEW -- PUYALLUP FALL CHUM STOCKS

PUYALLUP/CARBON
FENNEL CREEK
HYLEBOS CREEK

STOCK DEFINITION AND ORIGIN

The fall chum stocks in this region enter the terminal area from mid-November
through the second week in December. Spawning usually begins in December and
continues through most of January. :

As a group, these fall chum stocks are isolated from other Puget Sound stocks by
geographic distribution. They were separated into three stocks based on differences
in spawning distribution and genetic composition. The Puyallup/Carbon chum spawn
in the mainstem reaches of the Puyallup, White, and Carbon rivers and South Prairie
Creek, whiie Fennel Creek fall chum spawn in the lower mile of Fennel Creek. Chum
have also been observed spawning in Hylebos Creek, but not much is know about
this stock. Genetic studies conducted on the Puyaliup/Carbon fall chum show them
to be a unique stock of fish. :

Few hatchery releases have been made into the Puyallup River itself. Most of the
hatchery releases have been made into small tributaries of the Puyallup (e.g.
Hylebos, Swan, Clarks and Fennel creeks). Genetic studies clearly show that fall
chum sampled from the Puyaliup and Carbon rivers are a unique stock of fish (i.e.
not akin to any hatchery stocks). Accordingly, the Puyallup/Carbon chum were
identified as a native stock. ]

Prior to the introduction of hatchery chum (Hood Canal-origin), the native escapement
in Fennel Creek was less than 200. Subsequent to the hatchery plants via an egg
box project, escapement levels increased and peaked with over 1,700 in 1987.
Preiiminary genetic studies show that this stock is similar to Hood Canal stocks. The
origin of this stock was identified as a mixture of native and non-native chum.

STOCK STATUS

As a group, these chum contribute to Canadian and U.S. fisheries. In Washington
they are caught in commercial fisheries from the Strait of Juan de Fuca to the river
fisheries.

Only two years of wild escapement data are availabie for the Puyallup/Carbon chum
S0 comparisons between escapement and escapement goais are not available.
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An aggregate basin—widé escapement esﬁmate for the Puyaliup system is calculated
using spawning ground indices on Fennel and Canyon Fails creeks, but specific run-
size data are not available for the Puyallup/Carbon and Hylebos stocks.

More information on individuai stocks is presented in the Stock Reports which follow.
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UYALLUP - PUYALLUP/CARBON FALL CHUM"

STOCK DEFINITION AND ORIGIN

The Puyallup/Carbor fall chum were identified as a stock because they are believed
to be geographicalily isolated from other Puget Sound fall stocks, and they have been
identified as a unique stock based on genetic studies. The Puyallup River enters the
Puget Sound via Commencement Bay in the city of Tacoma. The location of the
Puyallup River itself pius distance of the spawning grounds upstream is thought to
provide a geographic separation from other Puget Sound stocks. Recent stream
survey data show the presence of spawning chum in the mainstem Puyallup, White
and Carbon rivers, South Prairie Creek and tributaries. Genetic studies indicate that
these fish are distinct from the non-native stock in the nearby Fennel Creek system.
Puyallup/Carbon fall chum are assumed to be a native and wild spawning stock.

STOCK STATUS

The stock assessment data are very limited (two years), thus the status is Unknown.

151



STOCK DEFINITION PROFILE for Puyallup/Carbon Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION

SCALE

TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
] | | I | | ] | | | | |
TERMINAL RUN
RIVER ENTRY . -
SPAWNING [r— o

BIOLOGICAL CHARACTERISTICS
DISTINCT? - YES

GENETICS - Preliminary analysis
of a 1991 collection (N=150)
from the Carbon River suggests
that this stock is a unique stock
believed to be native to the
Puyallup River.

DISTINCT

NO
NO
NO



STOCK STATUS PROFILE for Puyallup/Carbon Fall Chum

STOCK ASSESSMENT
DATA QUALITY—-> No [_Jata

Retum [NG DATA
Years

28BBIRREERBIIIIANANIIBEY

AVERAGE RUNSIZE DISTRIBUTION

STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Native

PRODUCTION TYPE
Wild

STOCK DISTINCTION
Distribution, Genetics

STOCK STATUS

Unknown

SCREENING CRITERIA
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UYALLUP - FENNEL CREEK FALL CHUM

STOCK DEFINITION AND ORIGIN

The Fennel Creek fali chum were identified as a stock because they are
geographically isolated from other Puget Sound fall stocks. Prior to the introduction
of hatchery fish (Hood Canal-origin), the native escapement was less than 200. In
1980 the first returns from a tribal egg box project were seen when an estimated
1,686 chum returned to Fennel Creek. Escapement levels increased and peaked in
1987 with over 1,700 chum. The egg box is no longer in use. Preliminary genetic

- analysis has shown that the stock is significantly different from the introduced Hood
Canal stock, so the origin of the Fennel Creek stock is unknown.

STOCK STATUS

Stock status is Healthy.

Hatchery stocking information is available starting with the 1976 brood. Spawner
escapement data are available back to 1956 and represent the best available stock

assessment data. Escapement estimates range from four to 1,700 and show a short-
term increase in the mid-1980s and an overall increasing trend.

Although stock status is currently considered Heailthy, imminent threats to freshwater

habitat in the form of extensive housing and recreational deveiopment and stream
channel dredging make it imperative that the stock be monitored closely.
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STOCK DEFINITION PROFILE for Fennel Creek Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

S

CISTRIBUTION
SCALE

TIMING lJan Feb Mar Apr May Jun JuU Aug Sep Oct Nov Dec DISTINCT
A e N e e

TERMINAL RUN [r— NO

RIVER ENTRY . — NO

SPAWNING - - NO

BIOLOGICAL CHARACTERISTICS
DISTINCT? - YES

GENETICS - Preliminary analysis
of a 1880 + 1981 collection (N=110)
from Fennel Creek suggests that this
stock is different from the Hood
Canal Hatchery strain used in the
discontinued egg box program.
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STOCK STATUS PROFILE for Fennel Creek Fall Chum

STOCK ASSESSMENT
DATA OUAl_ITY-——> Good ESCAPE
Retum |ESCAPE TREND
Years |Totai 1800 _—_—T ¥
o i i
o - I A
68 104 200
o - B—
7 14 2 'l \\ % V1 7
72 38 <o \ (
73 07
74 123 "“:2¢)---"",J'\l/.-ﬂl
78 4 °'51 % 71. 73 78 7T 79 81 83 85 87 88 W1
76 132 88 0 T2 T4 T8 TA M) B7? 84 &8 B2 WO
” 129 Ratsn Years
78 181 "
79 170
80 1889
el 837
a2 238
83 83
84 - 597
] 1029
86 573
87 1703
88 1002
89 145
90 382
9 769
'AVERf\GE RUNSIZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE. :
STOCK ORIGIN
Unknown
PRODUCTION TYPE
Wild
STOCK DISTINCTION
Distribution, Genetics
STOCK STATUS
HeaRthy

- SCREENING CRITERIA
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PUYALLUP - HYLEBOS CREEK FALL CHUM

STOCK DEFINITION AND ORIGIN

The Hylebos Creek chum were identified as a stock because they are geographically
isolated from other Puget Sound stocks. Hylebos Creek enters Puget Sound via the
- Hylebos Waterway in the Port of Tacoma and Commencement Bay. Sporadic
spawning surveys over the years indicate the presence of a naturally-spawning
population of chum. However, the survey information is not adequate to assess total

. spawning population, timing, or distribution. Releases of hatchery-reared chum have

occurred on an irregular basis in the past, and it is not known what effect this has
had on the stock.

STOCK STATUS

The stock status is Unknown due to a lack of adequate spawning survey data.
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STOCK DEFINITION PROFILE for Hylebos Creek Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES <

SPAWNER

DISTRIBUTION
1S M leas SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
N ! | | ] | | E | ! | I f
TERMINAL RUN : UNK
RIVER ENTRY UNK
SPAWNING , UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN

GENETICS - No data available.



STOCK STATUS PROFILE for Hylebos Creek Fall Chum

STOCK ASSESSMENT
DATA QUALITY——> No Data

Brood |NO DATA
Years

~EEEIRGRAR2BIIIIIYINIIBEG

AVERAGE RUNSIZE DISTRIBUTION

STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Unknown

PRODUCTION TYPE
Unknown

STOCK DISTINCTION
Distribution

STOCK STATUS
Unknown

SCREENING CRITERIA
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OVERVIEW - PUYALLUP COHO STOCKS

PUYALLUP
WHITE (PUYALLUP)

- STOCK DEFINITION AND ORIGIN

The Puyallup River basin includes the Puyallup River drainage and tributaries to
Commencement Bay. Coho salmon utilize almost all of the accessible tributaries in
this area. Coho returning to these tributaries typically enter freshwater from mid-
August to early November and spawn from mid-October through mid-January, with
some variation observed between streams and between years within streams.

There have been substantial releases of hatchery-origin coho within this area, with
significant yearling releases from the early 1950s to the mid-1980s. Irregular
fingerling/fry releases occurred from 1952 to the mid-1970s, with annual releases
thereafter. There are also annual on-station yearling releases from the hatchery
facility on Voights Creek. It should be noted that many of the early off-station
yearling releases were not consistent with current optimal size and time-of-release
strategies and their subsequent contribution to the wild spawning population
unknown. Straying rates from the on-station releases are also unknown, as are the
potential survival differentials related to the various stocks introduced into this area.

Additional to those considerations are questions regarding the spawning success in
the wild of hatchery-origin coho and any distinctions between native and introduced
stocks, in terms of either temporal or physical spawning distributions. As a result of
these uncertainties, the two stocks in this area have been designated as probable
mixtures of native and non-native stocks, without any inference as to the relative
influence of those stocks within the current popuiations. There can be no confident
quantification of the genetic impact of non-native stock introductions until an effective
genetic stock identification tool is developed and implemented for coho salmon.

There are no significant differences in timing or any unique biological characteristics
documented for either of the stocks in this basin. Their distinction is therefore
dependent upon a determination of geographic spawning separation, the result of
subjective judgements regarding the probability of significant spawner interchange
between drainages. Differences in off-station release histories are assumed to resuit
in dissimilar stock impacts, so any differences would provide additional support for
stock distinction. Until a genetic determinant is available and used to evaluate these
stocks, these designations are tentative. '

STOCK STATUS

Coho of Puyaliup River basin origin are primarily harvested in Washington and
Canadian troll, net and sport fisheries. There are directed terminal area fisheries on
these stocks to harvest surplus hatchery returns. The total natural escapement goal
for Puyallup River stocks is 11,000. The run reconstruction database shows
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escapement exceedlng that goal only twice in 27 years and run size estimates (the
number of fish in escapement and Puget Sound net catches) over that same period,
from 1965 to present, fluctuating over a broad range. Puyallup stock performance
evaluation is dependent upon a relatively short stock assessment database (dating
back to 1983) which provides no indication of present production’s relationship with
historic levels. The Puyallup coho stock has demonstrated a short-term severe
decline in its escapement indices, indicating cause for concern. The White River
stock production trend is represented by counts of adults passed above Mud
Mountain Dam (dating back to 1940) which indicate that this stock is Heaithy.

The figure below, which illustrates natural coho production trends in this basm is
derived from the run reconstruction database. Please note that some of the run size
estimated for the last ten to 15 years may be attributabie to misaliocation of hatchery-
origin production to the natural stock. The magmtude of this possible error has not
been estimated at this time. The escapement goa! is not plotted on this graph since
the primary management objective in this basin is to minimize surplus. hatchery
returns through harvest rates which generally preclude accompiishing that goal.

PUYALLUP RIVER
Coho Salmon

Numbaer of fish
(Thousends)

More information on individual stocks is presented in the Stock ReportsWhich follow.

164

i
L



PUYALLUP - PUYALLUP COHO |

STOCK DEFINITION AND ORIGIN

This stock was identified as a distinct stock based on its spawning distribution.
These fish do not exhibit a distinct temporal distribution (most spawning occurring
from mid-October through December, similar to hatchery stock timing) or any
documented unique biological characteristics. We believe there is no significant
straying from surrounding drainages into this system. '

Puyallup hatchery on-station yearling releases. of local-origin coho have been
consistent over time, with introductions into Voights Creek of Green River stock in
1965, 1969 and 1973, George Adams stock in 1970 and 1976, Minter Creek stock in
1973 and 1975, and Washougal stock in 1974, as well. Off-station releases have
been lacking in this system in only four years since 1952. Hatchery yearling releases
were made within this system from at least 1952 through the early 1970s, with a few
yearling releases in the late 1970s and early 1980s. Puyallup stock was
predominant, however there were some off-station releases of Green River- (1952,
1954, 1957, 1959, 1965, 1969, and 1973), and Skagit-origin yearlings (1962). Off-
station fingerling releases prior to 1974 utilized Puyallup and Green River fish almost
equally, with one year's release each during that period for Minter, George Adams
(Hood Canal), Skagit and Samish stocks. In the late 1970s a comprehensive off-
station fry/ fingerling release program was begun that continues at this time.
Puyallup stock was primarily used, but there are records of occasional releases of
Minter Creek- and Green River-origin fingerlings and fry. This stock is likely a
mixture of the native and introduced non-native stocks.

STOCK STATUS
The status of this stock is Depressed.

The spawning index count data shown in the Stock Status Profile are the current best
indicator of the escapement trend for this stock.

Escapement index data show 1988 and 1989 returns to be the lowest in the
database. Additionally, seven of the last eight years’ index counts have been less
than the remaining three years (1983, 1984 and 1987) in the database. Therefore,
an argument for a chronically depressed stock may be justifiable, as well as that for
short-term severe decline. The fitness of the native stock may have been affected by
non-native stock introductions, but specific changes have not been documented at

this time.
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STOCK DEFINITION PROFILE for Puyallup Coho

SPAWNER DISTRIBUTION
DISTINCT? - YES

OISTRIBUTION
ey S — Y | '
TIMING ~ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| | ! I l | I f l l i l l
RIVER ENTRY EEe— UNK

E—— NO

BIOLOGICAL CHARACTEFIISTICS
DISTINCT? - NO



STOCK STATUS PROFILE for Puyallup Coho

STOCK ASSESSMENT
DATA QUALITY—--—> Good
Retumn |ESCAPE
Years iFish-days

68

69

70

71

72

73

74

75

76

77

78

79

80

B1

82

8a 3383

84 2394

85 12689

86 1037

87 4381

88 790

8g 391

80 1011

a1 1020

92 702

AVERAGE RUNSIZE DISTRIBUTION

ESCAPE
TREND

-
|
-
]

\ ]
LN |

NSTTIIITY

\

i

i

!

1
|
i\

68 7D T2 74 78 78 B0 B2 B4 88 83 90 B2
B 7 7D TS 77 79 81 B3 A5 &7 W #
Retum Years

STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Mixed

PRODUCTION TYPE -
Composite

STOCK DISTINGTION
Distribution

STOCK STATUS
Depressed

SCREENING CRITERIA
Short-Term Severe Decline



FACTORS AFFECTING PRODUCTION

Habitat — Primary tributaries utilized by this stock inciude the lower ends of Canyon
Falls and Fennel creeks, Voights, South Prairie and Wilkinson creeks, and Kapowsin
Creek. Independent Commencement Bay tributaries utilized include Hylebos and
Wapato creeks. All the tributaries are affected by urban, agricultural, and logging
activities which affect summer low flows, riparian canopy (cover and temperature
control), winter peak flows (logging and stormwater) and stream sedimentation.

Hylebos and Wapato creeks are particularly affected by urban and industrial activities.

Overwinter habitats have been lost due to diking.

Diking in the lower Puyallup River has actually reduced river capacity and led to a
need for additional bank protection and constant gravel removal in attempts to
prevent erosion. These activities usually further reduce channel stability and the
quality of fish habitat.

Lower estuarine and freshwater wetlands have been virtually'destroyed by the
industrial deveiopment of the Port of Tacoma. There have been modest attempts to
restore this habitat in recent years.

Harvest Management - Puyallup River coho are primarily harvested in Canadian-
troll, net and sport fisheries and in Washington net and sport fisheries. From 1988 to
1890, 40 percent of the harvest occurred in Canadian fisheries and 60 percent in
Washington fisheries. In the preterminal areas, the harvest rates on Puyallup River
coho are determined by the needs for other stocks of coho or by other species. In
the Seattle area (Area 10), Tacoma area (Area 11). Commencement Bay (Area 11A)
and the Puyaliup River, the harvest rate for Puyallup River coho is set to take the full
hatchery surplus. : -

The total harvest rate on Puyaliup River coho from 1988 through 1990 was
approximately 89 percent (landed catch only), although uncertainties in estimating
escapement make this harvest rate estimate less precise than for most other Puget
Sound stocks. - '

Hatchery -- WDFW and the Puyallup Tribe operate hatcheries on the Puyallup River,
raising coho, chinook, and steelhead. . ,
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LAST TEN YEARS SALMON RELEASES INTO THE PUYALLUP - WHITE BASIN

REL. SPRING FALL

YEAR CHINOOK CHINOOK CHUM COHO PINK
1982 0 4,381,242 280,000 3,508,160 200,000
1983 0 3,190,061 20,700 3,496,997 0

1984 0 3,142,232 234,188 2,832,745 0
1885 0 1,837,283 526,050 4,146,575 0
1986 0 2,837,210 431,519 2,511,364 0
1987 5,286 3,742,895 52,744 1,753,988 0
1988 0 4,007,335 347,290 2,195,694 0
1989 0 2,448,079 362,167 2,202,366 0
1990 268,394 3,847,982 39,284 1,907,098 118,000
1991 168,842 3,281,841 298,956 1,989,521 0
MEAN 204,791 3,281,616 262,079 2,654,574 158,000
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PUYALLUP —- WHITE (PUYALLUP) COHO

STOCK DESCRIPTION AND ORIGIN

This stock was identified on the basis of distinct geographic spawning distribution.
These fish do not exhibit any documented unique biological characteristics and their
- temporal distribution is not distinct. Spawning timing is not available, but passage
above Mud Mountain Dam peaks in September and trails off in early November.

Off-station yearling releases were fairly consistent from 1952 to the mid-1980s, with
predominantly Green River stock being utilized (1952, 1953, 1956 through 19589,
1962, 1964, 1970 through 1973, 1975 and 1977) as well as Puyallup in 1952 through
1954, 1966 and 1981, Issaquah in 1955, and Skykomish in 1976, 1983 and 1984. -
There were sporadic off-station fingerling or fry releases in this system from 1955 to
the mid-1970s, once again, primarily Green River fish (five years) along with two
releases of Puyallup and one each of Minter and Issaguah stocks. There has been a
comprehensive fingeriing planting program in this system since 1976, which has
utilized Puyaliup hatchery-origin fish as much as possible (there have been limited
releases of Green River fish and one year of Minter stock releases). This stock is
probably a mixture of the native and various introduced non-native stocks.

STOCK STATUS
The status of the stock is Healthy.

White River coho production is included in Puyallup River run reconstruction data,
-and there is no appropriate means of breaking those data down into sub-basin
components. There are no spawning index areas in this drainage, so relative
escapement index data are lacking as well. There are Mud Mountain Dam passage
counts that date back to 1940. The potential weakness with this dataset is the
question of whether the upper system escapements adequately represent
escapements in tributaries below the trap. At the present time, these are the only
data directly related to this stock, and we assume that they do reflect the general
production trend associated with the entire stock. : '

Recent passage counts for this stock have shown an increasing trend, indicating

“stable to increasing production for this stock. The fitness of the native stock may
have been affected by non-native stock introductions, but specific changes have not
been documented at this time. :
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STOCK DEFINITION PROFILE for White (Puyallup) Coho

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION

15 Miles ScaLE

TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| | | | . | ] f 1 ! i !
SPAWNING UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN



STOCK STATUS PROFILE for White (Puyailup) Coho

STOCK ASSESSMENT
DATA QUALITY——> Good
Retum |ESCAPE
Years |Total
€7 2506
68 1639
69 1537
70 1688
71 1818
72 2972
73 756
74 1081
75 545
76 833
7 1090
78 453
79 320
80 335
81 1237
82 519
83 - 409
84 403
85 1872
86 616
87 1746
&8 3231
89 820
90 5840
91 4548

Total

e ——

‘°°:3 Wu "G

AVERAGE RUNSIZE DISTFI!BUTION

ESCAPE

TREND

A
|
I

67T 8 71 73 75 77 79 81 &3 85 87 89 @t
B8 70 72 74 7% B 80 82 84 88 8
‘ Retum Years

STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Mixed

PRODUCTION TYPE
Composite

STOCK DISTINCTION
Distribution

STOCK STATUS
Healthy

SCREENING CRITERIA
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OVERVIEW -- PUYALLUP PINK STOCK
PUYALLUP

STOCK DEFINITION AND ORIGIN

Puyailup pink saimon are isolated from other pink stocks by geographic separation of
the spawning grounds. Additionally, genetic studies have shown that the Puyaliup
pink stock is distinct from other Washington pink stocks. Puyallup pink salmon first
enter the terminal area in August. Spawning begins about the first week in
September and may continue through October.

Puyallup pinks spawn in the mainstem Puyallup and Carbon rivers and some of the
larger tributaries, but the majority of the production comes from South Prairie Creek
located 24 river miles upstream from Commencement Bay. '

A single hatchery release was made in the Puyallup River (1929) system, but it is
unlikely that these fish affected the genetics of the native stock. Because this stock
was shown to be unigue through genetic studies, it was classified as a native stock.

STOCK STATUS

Puyallup pink salmon contribute to the commercial fishery in Puget Sound. They are
harvested in the Strait of Juan de Fuca, in north Puget Sound fisheries and in the
Puyallup River.

Puyallup pink salmon escapement levels have exceeded the escapement goal of
19,000 seven out of the last 13 return years. Escapement levels have been healthy
during this time. '

Escapement data are shown in the figure below. They provide a good representation
of the number of spawners in the area.

175



PUYALLUP
Pink Salmon (Odd-Year)

l—-l-e-np-. .= E-upo--gnTI

More information on this stock is presented in the Stock Report which follows.
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PUYALLUP -- PUYALLUP PINK

STOCK DEFINITION AND ORIGIN

Puyaliup River pink salmon spawn in the mainstem and some of the larger tributaries
including Fennel, Voights, and Kapowsin creeks as well as the Carbon River. The

- majority of the production, however, comes from South Prairie Creek. Spawning in
South Prairie Creek takes place from about 1.0 mile upstream from the mouth (near
the confluence with the Carbon River), upstream approximately 13.0 miles. Pink
salmon begin entering the stream in early August and continue through mid-October,
with spawning occurring from early September through October.

Early hatchery records indicate that a release of about a half million pink salmon fry
(Alaska stock), was made into the Puyallup system in 1929. There is no reason,
based on genetic stock identification work, to indicate that this release produced in
any significant way, and it is most likely that the current stock is native to the system.
Puyallup River pink saimon are genetically distinct from other Puget Sound pink
stocks. ' : :

STOCK STATUS
The status of the Puyallup pink stock is Healthy.

Survey data are felt to be quite good as stream flow conditions are generally very
good, and the area surveyed is virtually the entire accessible spawning area {South .
Prairie Creek).

Estimates of pink salmon returning to the Puyallup River system from 1959 through- . -
1989 have ranged from 10,000 to 49,000, with the record of 49,000 occurring in
1989. Historically, escapements have fluctuated between 10,000 and 35,000, but
there seems to be'a gradually increasing trend over the last few cycles.
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STOCK DEFINITION PROFILE for Puyallup Pink

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER

CISTRIBUTION
1S Mitles SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
. I | I I | | I | I N I I I
TERMINAL RUN , . — - UNK
RIVER ENTRY EE— UNK

SPAWN'NG ' B ' T UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - YES

Hood Canal
GENETICS - Stock is significantly NF/MF Nooksack
different from all other Washington Dungeness SU

stocks tested [two collections from S;r;i:rl::ss F
South Prairie Creek (N=200); I_
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7 : Skagit
: SF Stillaguamish
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STOCK STATUS PROFILE for Puyallup Pink

STOCK ASSESSMENT
DATA QUALITY—> NOT AVAILABLE ESCAPE
Retum |ESCAPE TREND
Years |Total b
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STOCK ORIGIN
Native
PRODUCTION TYPE
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OVERVIEW - PUYALLUP SUMMER AND WINTER
STEELHEAD STOCKS

WINTER:

MAINSTEM PUYALLUP
WHITE (PUYALLUP)
CARBON

STOCK DEFINITION AND ORIGIN

in the Puyallup River system, no summer steelhead stocks and three winter
steelhead stocks have been identified. Wild winter steelhead in the mainstern
Puyaliup, White River, and Carbon River are distinct stocks. Wiid winter steelhead in
each stock are native.

There is little or no information available to indicate that these are geneticaily distinct
stocks. The stocks are treated separately due to the geographical isolation of the
spawning populations. There may be more or fewer stocks identified once
comprehensive genetic, life history, and ecological information is available.

While about 135,000 to 200,000 hatchery winter steelhead smoits are stocked in the
Puyallup River system annually, there is little contribution to the wild stock from
hatchery fish spawning in the wild. Given the high exploitation of the hatchery fish in .
tribal and sport fisheries and the difference in spawn timing between the hatchery fish
(January and February) and the wild fish (mld February through May) the potential
for interbreeding is limited.

No hatchery summer steelhead smolts are stocked in the Puyallup River system.
Hatchery summer steelhead that stray from other systems are observed in small
numbers in the Buckley trap on the White River. '

STOCK STATUS

Total wild winter steelhead spawning escapement and run size estimates are
‘available for the Puyaliup River systemn since the 1984-85 season. Spawner survey
data for the system exists back to the 1973 and harvest information is available back
to the 1978-79 season. Wild spawner escapement has ranged from 1,796 to 3,357
fish and wild run size has ranged from 2,024 to 3,960 fish (see figure). The tribes
and the Washington Department of Fish and Wildlife are currently developing a
spawner escapement goal for the Puyailup River system.

The wild winter steelhead run in the Puyallup River system lis fished upon by the

Puyaliup Tribe in the lower mainstem Puyallup. The Muckleshoot Tribe formerly
fished the mainstem Puyallup River and White River but currently fishes the White
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River on the reservation. Sport angters fish in the mainstems of the Puyallup and
Carbon rivers. The targeted tribai fishery occurs primarily from December through
February while the sport fishery occurs from November through March.

PUYALLUP RIVER SYSTEM
Wiid Winter Steelhead

SEETINNEY

During the 1984-85 through 1991-92 return years, the wild winter steelhead run in the
Puyallup River system was comprised of 7.1 percent sport harvest, 8.5 percent tribal
harvest, and 84.5 percent Spawner escapement (see table). The numbers in the
table are subject to revision after state and tribal review. :
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Puyaliiup River system wild winter steethead sport harvest, tribal harvest, spawner escapement,
and run size from 1978-79 through 1991-92. _

Retumn Sport Tribal : Spawner

year harvest harvest escapement Run size
1978-79 555 32 1/ 1/
1879-80 640 62 1 1/
1980-81 326 185 1/ 1/
1981-82 607 395 ' 1/ . 1!
1982-83 613 479 ) 1 ) 1
1583-84 162 _ 336 1 1
1984-85 245 177 2,082 2,504
1985-86 297 819 2,844 3,960
1986-87 ‘242 253 2,564 3,059
1987-88 151 299 3,357 3.807
1988-89 250 249 2,909 3,448
1989-90 183 . 76 2,010 . : 2,279
1990-91 147 81 1,796 2,024
1991-82 110 47 2,416 2,573

Mean run size distribution, 1984-85 to 1991-92.

209 250 2,497 2,956
7.1% 8.5% 84.5% :

1/ Spawner escapement and run size to be calculated by state and tribal biologists at a later date.
Numbers in table subject to revision.

More information on each stock is presented in separate Stock Reports.
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PUYALLUP -- MAINSTEM PUYALLUP WINTER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild winter steelhead in the mainstem Puyallup River and tributaries are native and a
distinct stock based on the geographic isoiation of the spawning population. Run
timing is generaily from December through May and spawn timing is generally from
early March to mid-June for wild winter steelhead in this stock.

Little is known about the genetic composition of the stock.

Hatchery-origin steelhead (from Chambers Creek and Quinault stocks) have been
introduced annually as smolt plants from various hatcheries. Interbreeding between
hatchery and wild steelhead is limited, however, and the wild stock has remained
essentially isolated because of its later time of spawning and the high exploitation
rate on hatchery adults.

STOCK STATUS
The status of the stock is Healthy.

Stock status is based on wild steelhead spawner escapements in index areas in
tributaries. Complete spawner surveys are not possible on the mainstem in all years
because of the glacial origin of the Puyallup River, but only a small proportion of the
total escapement occurs in the mainstem compared to other systems of similar size.
Adult escapements in surveyed tributaries have met or exceeded estimated maximum
sustainable harvest production potential in each of the past eight years.

This stock is likely experiencing the same short-term decline in ocean survival as -
other steelhead stocks coastwide.

In the past, reguiations generally precluded the harvest of wild fish after February 1.
Current sport and tribal fishing regulations are believed to provide adequate
protection for Puyallup system wild stocks, lncludmg mainstem Puyallup River winter
steelhead.
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STOCK DEFINITION PROFILE for Mainstem 'Puyallup Winter Steelhead

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION

15 M les SCALE
TIMING Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT
| P | | [ I | | I l | 1
TERMINAL RUN - f : -
RIVER ENTRY s masm NO
SPAWNING — NO

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN
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STOCK STATUS PROFILE for Mainstem Puyallup Winter Steelhead

STOCK ASSESSMENT
DATA QUJA'_UTY——> Fair ESCAPE
Retum [ESCAPE TREND
Years }index total 180 _T_ ¥
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s e i i %K
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_AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE. '
STOCK ORIGIN
Native
PRODUCTION TYPE
Wild
STOCK DISTINCTION
Spawning Distribution
STOCK STATUS
Healthy

SCREENING CRITERIA
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PUYALLUP — WHITE (PUYALLUP) WINTER STEELHEAD

—

STOCK DEFINITION AND STATUS

Wild winter steelhead in the White River, Clearwater River, Greenwater River, and
tributaries are native and a distinct stock based on the geographic isolation of the
spawning population. Run timing is generally from December through May and
spawn timing is generally from early March to mid-June for wild winter steelhead in
this stock.

STOCK STATUS
The status of the stock IS Healthy

The stock status is based on wild steelhead spawner escapements in mdex areas in
tributaries. Complete spawner surveys are not possible on the mainstem in all years
because of the glacial origin of the White River, but only a small proportion of total
escapement occurs in the mainstem compared to other systems of similar size. Adult
escapement has ranged from 130 to 448 wild steelhead in Greenwater River index
areas and ranged from 140 to 444 wild steelhead in Clearwater River index areas
and has met or exceeded estimated maximum sustainable harvest production
potential for those index areas in most years. '

Counts of adult steelhead are available at the Corps of Engineers trap at Buckley.
Since restrictive harvest regulations were implemented in 1984, escapements past
Buckley have increased from a five-year average of 274 fish/year (1879 to 1983) to
an average of 935 fishfyear (1988 to 1992), despite a coast-w:de downward trend in
ocean survival rates since 1985.

FACTORS AFFECTING PRODUCTION
Although the stock is Healthy, there are factors which are affecting production.

Habitat -- Chronic losses of downstream migrants at the Puget Power diversion near
Buckley are thought to be significant, particularly in those years when smoits are
migrating at a time when a large percentage of the White River flow is being diverted
into Lake Tapps. The installation of effective screens on this diversion could
significantly increase adult returns and escapements. Impacts from the Puget Power
diversion also include the reduction of flow in the 20-mile bypass reach.

The glacial character of the mainstem and West Fork White River may limit this
stock’s spawning potential. High gradient and velocity, lack of suitable grave!, and
unstable channeis are typical in these glacial rivers. The degree to which juvenile
steelhead use the glacial mainstem for rearing is unknown.
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STOCK DEFINITION PROFILE for White (Puyaliup) Winter Steelhead

SPAWNER DISTRIBUTION | i
DISTINCT? - YES _' :

TIMIN  Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT
| I | | o | I | l l ! !

TERMINAL RUN | :

AIVER ENTRY s ‘omem NO

SPAWNING E———— , NO

BIOLOGICAL CHARACTERISTICS

DISTINCT? - UNKNOWN



STOCK STATUS PROFILE for White (Puyallup) Winter Steelhead

STOCK ASSESSMENT

DATA QUALITY—> Good

Retumn |ESCAPE ESCAPE
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The stock is experiencing the same short-term decline in ocean survival as other
steelhead stocks coastwide. A return to average or higher survival rates would
improve adult returns and escapement.

Logging impacts have, at times, been severe on major tributaries used by steelhead.
The Greenwater River, which is a major steelhead production area, suffered near
total loss of large organic debris during the 1977 flood and subsequent clean up
operations. Improvements in logging practices and habitat restoration projects have
~ restored the productivity of most major tributaries.

Harvest Management — Harvest rates are currently in the range of 10 percent to 20
" percent on the wild winter steelhead stock, which should allow a rapid rebuilding of
this stock.

Hatchery - Hatchery-origin steelhead (from Chambers Creek stock) were introduced
- into the White River until 1982 by the Washington Department of Fish and Wildlife
and/or Puyaliup Tribe. However, the wild stock has remained essentially isolated
because of its preference for spawning areas in upper watershed tributaries, later
time of spawning, and because of the high exploitation rate on hatchery adults.
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UYALLUP - CARBON WINTER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild winter steelhead in the Carbon River, Voights Creek, South Prairie Creek, and
tributaries are native and a distinct stock based on the geographic isolation of the
spawning population. Run timing is generally from December through May and
spawn timing is generally from early March to mid-June for wild winter steelhead in
this stock.

Litte is known about the genetic composition of the stock.

Hatchery-origin steelhead (from Chambers Creek stock) have been introduced
annually as smolt plants from various hatcheries. However, the wild stock has
remained essentially isolated because of its preference for spawning areas higher up
in the watershed, later time of spawning, and because of the high exploitation rate on
hatchery aduits. '

STOCK STATUS
The status of the stock is Healthy.

Stock status is based on wild steelhead spawner escapements in index areas in
tributaries. Complete spawner surveys are not possible on the mainstem in all years
' because of the glacial origin of the Carbon River, but only a small proportion of the
total escapement occurs in the mainstem compared to other systems of similar size.
Adult escapements ranged from 596 to 1,262 wild steelhead in South Prairie Creek - -
and met or exceeded estimated maximum sustainable harvest production potential in
each of the past eight years. '

This stock is experiencing the same short-term decline in ocean survival as other
steelhead stocks coastwide (Cooper and Johnson 1992).

In the past, regulations generally precluded the harvest of wild fish after February 1.

Current sport and tribal fishing regulations are believed to provide adequate
protection for Puyallup system wild stocks, including Carbon River winter steethead.
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STOCK DEFINITION PROFILE for Carbon Winter Steelhead

SPAWNER DISTRIBUTION
DISTINCT? - YES
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STOCK STATUS PROFILE for Carbon Winter Steelhead

STOCK ASSESSMENT
DATA QUALITY—> Fair
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'OVERVIEW -- NISQUALLY SUMMER/FALL CHINOOK STOCK
NISQUALLY
STOCK DEFINITION AND ORIGIN
Although this stock was identified based on geographic separation from other Puget
Sound chinook stocks, Nisqually chinook may not be genetically distinct from other
south Puget Sound chinook stocks as a result of extensive releases of Green River,
Deschutes and other chinook hatchery stocks into the Nisgually River system. Non-

native releases of chinook into the Nisquaily from 1985 through 1991 are shown in
the table on the following page. '

STOCK STATUS

Recoveries of coded-wire tagged chinook released from South Sound hatcheries,

~ including those on the Nisqually River, have provided some insight on the harvest

distribution of South Sound chinook stocks, including Nisqually. Approximately one-
third of all recoveries are made in Canadian fisheries off Vancouver Island,
approximately two-thirds are made in Puget Sound fisheries and a very small
proportion are recovered in Washington coastal fisheries.

Escapement data are shown in the figure below.

NISQUALLY RIVER SYSTEM
Summet/Fall Chinook Salmon
200 .
X001
2500-
5
§ 20007
.
=
1000+
500
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The following table lists releases of hatche

from 1985 through 1991.

Release
Year

1985
1885
1985
1905
1985
1985
1985
15886
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1889
1890
1990
1991
1991
1991
1991

NOTE: The Future Brood Document (1992) lists the stock origins for the above stocks as:

Number Reieased

301,85
1,618,720 .
490,700
1,596,900
9,840
183,168
43,460
251,450
1,000,000
1,688,665
694,000
67,555
371,800
282,035
719479
315,593
1,868,200
216435
778,235
75,600
34,900
83,400
89,300
41,300
98,600
171,364
142,123
731,513
75,600
34,900
83,400
96,200 -
44,500
106,100
75,600
34,500
83,400
186,700
85,700
204,700
682,300
800,000
1,100,000
1.200.000
940,000
1,100,000
850,000
12,000

McAllister from Deschutes

Kalama Creek from various South Sound stocks

Stﬁd: (see
NOTE below)

Kaiama Creek
Deschutes
Garrison Springs
Deschutes
Kalama Creek
Deschutes
Deschytes
Deschutes
Coulter Creek
Deschutes
Deschutes
Deschutes
Deschutas
Green River
Gresn River
Kalama Creek
Graen River
Green River
Gresn River
Green River
Garison Springs
Deschutas
Green River
Garrison Springs
Deschutes
Green River
Kalama Creek
McAllister

Green River
Garison Springs
Deschutes
Green River
Garrison Springs
Deschutas
Graen River
Garrison Springs
Deschutes
Green River
Garrison Springs
Deschutes
McAllister
Kalama Creak
Kalama Creek
Deschutes
Kalama Creek
Kalama Creek
Deschutes
Kalama Creek

Garrison Springs from South Puget Sound stocks {Deschutes/Green River)
Coulter Cresk from South Puget Sound stocks {Deschutes/Green River)

Deschutes from Puget Sound-probably Green River

ry chinook into the Nisqually River basin

Rsiease Site

Kalama Creek
Kalama Creek
Schomo Pond
Schomo Pond
Ohop Creek
Ohop Creek
Beaver Creek
Nisqually
Nisqually
Kalama Craek
Schomo Pond
Ohop Creek =
Mashel River
Nisqually
Kalama Creek
Kalama Craek
Schomo Pond
Ohop Creak
Mashel River
Nisqually
Nisqually
Nisqually
Clear Creek
Clear Creek
Clear Creak
Kalama Craek
Halama Creek
Kalama Craek
Schomo Springs
Schomo Springs
Schomo Springs
Powell Creek
Powall Creek
Powell Creak

. Ohop Creek

Ohop Creek
Ohop Creek
Mashet River
Mashei River
Mashel River
Nisqually
Kalama Cresk
Kalama Creek
Unnamed (0055)
Clear Creek
Kalama Cresk
Unnamed {0055)
Ohop Creek

More information on this stock is presented in the Stock Report which follows.
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NISQUALLY — NISQUALLY SUMMER/FALL CHINOOK

STOCK DEFINITION AND ORIGIN

This stock was classified as distinct based upon geographic distribution, but genetic
composition analysis is needed to verify this classification. Spawn timing peaks in
October, similar to that of other Puget Sound fail chinook stocks. It is doubtful that
Nisqually River chinook are distinct from other south Puget Sound stocks due to
extensive releases of non-native stocks into the Nisquaily River.

Stock origin appears to be a mixture of other south Puget Sound stocks as the
original stock may have significant influence from non-native introductions.
Significant Schorno Springs releases occurred from 1975 to 1991 with no adult
collection facility. It is assumed that returning aduits spawned naturaily. in adjacent
streams in the nearby mainstem. If genetic stock identification analysis supports the
hatchery release information, this stock may be removed from the list of distinct
stocks and placed in the miscellaneous south Puget Sound chinook category.

STOCK STATUS

Stock status is Healthy.

Stock status is likely partially dependent upon hatchery production from the Nisqually
Hatchery. Natural spawner escapement levels have ranged from 85 to 2,332 from

1977 through 1991. The escapement values are considered to be fairly good
estimates of relative abundance.
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STOCK DEFINITION PROFILE for Nisqually Summer/Fall Chinook

SPAWNER DISTRIBUTION
DISTINCT? - Y!

«

SPAWNER

DISTRIBUTION
1S M les SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| | I | | | | i | | f | |
TERMINAL RUN UNK
RIVER ENTRY UNK

SPAWNING — NO

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN

GENETICS - No data available.
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STOCK STATUS PROFILE for Nisqually Summer/Fall Chinook

STOCK ASSESSMENT
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OVERVIEW -- NISQUALLY WINTER CHUM STOCK
~ NISQUALLY
STOCK DEFINITION AND ORIGIN |

Winter chum spawning in this region are isolated from other Puget Sound chum
stocks through geographical separation of the spawning grounds and run timing
differences. Additionally, genetic studies using electrophoresis showed that winter
chum were distinct from both summer and fall chum stocks. Winter chum enter the
terminal area from the first week in December through most of February. Spawning
begins about the first week in January and may continue through March.

- A few hatchery plants have been made in the Nisqually system but most of these
have used a fall chum stock with a different run timing.

STOCK STATUS

Nisqually winter chum contribute relatively few fish in the commerciat fishery in Puget
Sound. They are principally harvested in the river fishery in the Nisqually.
Escapement levels have been healthy and stable.

Escapement data are shown in the figure below. Escapement data give a good
representation of the number of spawners in the area. Different escapement goals
are used for even and odd years but are not plotted on the graph. The Nisqually
winter even-year and odd-year escapement goals are 27,000 and 18,000
respectively.
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NISQUALLY COMPLEX
Winter Chum Saimon
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More information on this stock is presented in the Stock Report which follows.
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NISQUALLY -~ NISQUALLY WINTER CHUM

STOCK DEFINITION AND ORIGIN

The Nisqually chum were identified as a stock because they are isolated from other
Puget Sound stocks by geographic. distribution, temporal separation and distinct
genetic characteristics. The Nisqually River enters the Puget Sound in the southern
end and is the only major river in the area. '

The spawning grounds of the Nisqually winter stock are geographically separated
from other Puget Sound spawning areas. Primary production occurs in the Nisqually
River mainstem, its tributaries and sloughs, as well as in two small independent
tributaries (Mounts and McAllister creeks) that enter the Nisqually delta, - The
Nisqually winter stock is the only identified chum stock in the Nisqually River. This
winter stock spawns over a month later than other Puget Sound fall stocks, beginning
in January and ending as late as March. Genetic stock identification studies suggest
that Nisqually winter chum are a unique stock.

Some enhancement efforts have been made in the Nisqually system but have not
had a significant impact on the winter stock. The Nisqually winter stock is a native
stock of chum. '

STOCK STATUS

'Run-size estimates and escapement levels indicate a Healthy stock of fish.
Over 20 years of commercial harvest records, run-size data and escapement
estimates are available for this stock of fish. Run-size data range from 12,481 to
88,496 and indicate a slight increasing trend in run size, while escapements range - -

from 5,282 to 38,083. Recruits per spawner data also indicate a Healthy stock
averaging 2.5 since the 1968 broodyear.
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STOCK DEFINITION PROFILE for Nisqually Winter Chum

SPAWNER DISTRIBUTION |
DISTINCT? - YES L )

SPAWNER

DISTRIBUTION
SCALE
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STOCK STATUS PROFILE for Nisqually Winter Chum

STOCK ASSESSMENT
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'SCREENING CRITERIA
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OVERVIEW -- NISQUALLY COHO STOCK
NISQUALLY
STOCK DEFINITION AND ORIGIN

For the purposes of this inventory, the Nisqually River basin includes the Nisqually
River drainage and independent tributaries on the south shore of the Nisqually
Reach. Coho salmon utilize, to some degree, almost al! of the accessible tributaries
in this area. Coho returning to these tributaries typically enter fresh water from mid-
September through December and spawn from late October to mid-danuary with
some variation observed between streams and between years within streams.

There have -been substantial releases of hatchery-origin coho within this area, with
significant yearling piants from the early 1950s through 1990. Off-station fingerling/fry
- plants occurred regularly from 1952 to 1961 and from 1969 to the present time.

"~ There are also annual on-station yearling releases from the hatchery facilities on
Kalama and Clear creeks. it should be noted that many of the early off-station
yearling releases were not consistent with of current optimal size and time-of-release
strategies and their subsequent-contribution to the wild spawning popuiation is
unknown. Straying rates from the on-station releases are also unknown, as are the
potential survival differentials related to the various stocks introduced into this area.

Additional to those considerations are questions regarding the spawning success in
the wild of hatchery-origin coho and any distinctions between native and introduced
stocks in terms of either temporal or physical spawning distributions. As a result of
these uncertainties, the stock in this area has been designated as a probable mixture
of native and non-native stocks, without any inference as to the relative influence of
those stocks within the current population. There can be no confident quantification
of the genetic impact of non-native stock introductions, regarding either a current
presence of hatchery type components in this population or hybridization of the native-
stock, until an effective genetic research tool is developed and implemented for coho
salmon. :

There are no significant differences in timing or any unique biological characteristics
documented for the coho in this basin that would suggest multipie stocks. The .
distinction of this stock from those in surrounding drainages is therefore dependent
upon a determination of geographic spawning separation, the resuit of subjective
judgements regarding the probability of significant spawner interchange between
those drainages. Until a genetic determinant is available and used to evaluate this
stock, this designation is tentative.

STOCK STATUS
Coho of Nisqually River basin-origin are primarily harvested in Canadian and

Washington troll, net and sport fisheries. There are directed terminal-area ﬁsheﬁes
on this stock to harvest surplus hatchery returns.
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The natural escapement goal for Nisqually River coho is 4,000 (does not include
escapement for area independent streams). The run reconstruction database shows
escapement fluctuating over a wide range about the goal and run size estimates (the
number of fish in escapement and Puget Sound net catches) over that same period,
from 1965 to present, fluctuating over a broad range, as well. Nisqually stock's
performance evaluation is based upon run reconstruction data, and those data
-indicate fairly stable production and a generally healthy state.

The graph below, which illustrates natural coho production trends in this basin, is
derived from the run reconstruction database.. Please note that some of the run size
estimated for the last ten to 15 years may be attributable to misailocation of hatchery-
origin production to the natural stock. The magnitude of this possible error has not
been estimated at this time. The escapement goal is not plotted on this graph since
the primary management objective in this basin is to minimize surplus hatchery
returns through harvest rates which generally preclude accompilshmg a wnld
escapement goal.

NISQUALLY
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More information on this stock is presented in the Stock Report which follows.
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NISQUALLY -- NISQUALLY COHO
STOCK DEFINITION AND ORIGIN

This stock has been classified on the basis of distinct geographic spawning
distribution. These fish do not exhibit any documented unique biological
characteristics, and their spawning timing is typical, however it scmetimes extends
later than surrounding south Puget Sound stocks (most spawn:ng ‘occurring from mid-
November to mid-January).

Off-station hatchery yearling releases have been fairly consistent in this drainage
through 1990. Prior to 1982, Green River and Puyaliup stocks were predominant,
along with releases of Minter (1973), Skagit (1961 and 1962), issaquah (1971) and
George Adams (Hood Canal) stocks (1974). Skykomish yearlings were released into
this system in large numbers (400 to 500,000) annually from 1982 through 1984 and
1986 through 1990. Minter, George Adams and Skagit stock yearlings were also
utilized during this period, but to a much lesser degree. Off-station fingerling and fry
releases in this drainage were common from 1952 to 1961 (primarily Green River
stock) and from 1969 to present (mainly Puyallup stock). Limited use was made of
Minter and Skagit stocks during those periods, as well. This stock is likely a mixture
of the native and various introduced non-native stocks.

STOCK STATUS

The status of the stock is Healthy.

Run reconstruction data are available for this stock and should be used to represent
its production trends. Escapement index data in this system are good back to 1981,
but the validity of comparing those data between years is questionable given
variability in returns of off-station yearling produCtion

The database shows a wide range of run sizes for this stock, but productzon is falrly
stable within that range.
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'STOCK DEFINITION PROFILE for Nisqually Goho

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER

CISTRIBUTION
1S5 Miles SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINGT
| | | [ | | I oo | | |
SPAWNING - | e NO

BIOLOGICAL CHARACTERISTICS
DISTINCT? - NO -
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STOCK STATUS PROFILE for Nisqually Coho

STOCK ASSESSMENT
DATA QUALITY—> Good
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STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Mixed

PRODUCTION TYPE
Composite

STOCK DISTINCTION
Distribution

STOCK STATUS
Heaithy

SCREENING CRITERIA




214

Y i



- OVERVIEW - NISQUALLY PINK STOCK
| | NISQUALLY
- STOCK DEFINITION AND ORIGIN

Nisqually pink salmon are isolated from other Washington pink stocks through
geographic separation of the spawning grounds. Additionally, genetic studies have
shown that the Nisqually stock is distinct from other Washington pink stocks.
Nisqually pink salmon first enter the terminal area in August. Spawning begins about
the first week in September and may continue through October. Nisqually pink
salmon spawn throughout the free flowing section of the river below LaGrande Dam.

A single hatchery plant was made in the Nisqually (191 7) system, but it is uniikely
that these fish affected the genetics of the native stock. Because the stock was
shown to be unique through genetic studies, it was classified as a native stock.

STOCK STATUS

Nisqually pink salmon contribute to the commercial fishery in Puget Sound. They are
harvested in the Strait of Juan de Fuca, and in north Puget Sound fisheries. They
are also harvested in the river fisheries in the Nisqually River.

Extremely low pink escapement in 1981 resulted in chinook fishery management

changes for pink conservation concerns. Stock abundance returned to historic levels
in 1987. Escapement data are shown in the figure below.
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- NISQUALLY .
Pink Salmon (Odd-Year)
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NISQUALLY - NISQUALLY PINK

STOCK DEFINITION AND ORIGIN

Nisgually River plnk salmon are primarily mainstem spawners with additional
spawning occurring in Chop Creek and the Mashel River tributaries to the Nisqually.
The mainstem spawning takes place from the powerhouse near LaGrande
(approximately RM 40.0), downstream throughout the reach of the river above
McKenna (RM 22).

Pink salmon enter the Nisqually from early September to mid-October with the peak
in late September. Spawning usually begins in mid-September and generally peaks
in mid-October.

A plant of 224,000 Elwha pink stock wés made in the Nisqually River in 1917 but it is

unlikely that these fish had any influence on the native stock. Genetic studies
indicate that the Nisqually pink stock is distinct from other Puget Sound stocks.

STOCK STATUS

The status of this stock is Healthy.

The estimated pink salmon escapement over the past 30 years has ranged from 500
to 12,000 fish. The escapement has increased from record lows (500) in 1985 to a

record high (12,300} in 1989

Spawning ground survey data can be difficult to obtain at tlmes because the water
clarity is affected by glacial run-off. This run has fluctuating run sizes but appears to
be increasing.
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STOCK DEFINITION PROFILE for Nisqually Pink

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER

DISTRIBUTION
1S Mi les SCALE
- TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
i | ! b l [ | | | l | I
TERMINAL RUN | | — - . UNK
RIVER ENTRY — UNK
SPAWNING S— UNK
BIOLOGICAL CHARACTERISTICS
DISTINCT? - YES
Hood Canal
GENETICS - Stock is significantiy NF/MF Nooksack
different from ali other Washington gungeness [S:U
stocks [one collection (N=100); ungeness F ..
28-locus G-tests: p<0.001]. l_ NISQUALLY
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[1 g Skagit ‘
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STOCK STATUS PROFILE for Nisqually Pink

STOCK ASSESSMENT
DATA QUALITY—-> Fair ESCAPE
Return {ESCAPE . TREND
Years |Total : It
67 7000 . *
&a - 10
69 3500 3 ‘g 8 -
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71 10000 E -
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74 - - =
75 6000 47 88 71 73 75 77 79 &) 83 85 87 8 m
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83 500
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Odd-year returns only.
AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
DATA NCT AVAILABLE.
STOCK ORIGIN
Native
PRODUCTION TYPE
Wild
STOCK DISTINCTION
Distribution, Genetics
STOCK STATUS
Healthy
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OVERVIEW — NISQUALLY SUMMER AND WINTER
STEELHEAD STOCKS

WINTER:
NISQUALLY

STOCK DEFINITION AND ORIGIN

In the Nisqually River, no summer steelhead stocks and one winter steelhead stock
have been identified. Wild winter steethead in the Nisqually River are a distinct stock
and are native.

The stock is treated separately due to the geographical isolation of the spawning
population. There may be more or fewer stocks identified once comprehensive
genetic, life history, and ecological information is available.

STOCK STATUS

Witd winter steelhead spawner escapement and run size have been monitored for the
Nisqually River since the 1979-80 season. Wild escapement has ranged from 642 to
3,817 fish and wild run size has ranged from 1,519 to 6,934 fish (see figure and
table).

Beginning with the 1984-85 season, a WDFW spawner escapement goal of 2,000
winter steelhead was set for the Nisqually River system and the fisheries were
managed to achieve the goal. This goal is to be achieved by wild adults and does
not include hatchery fish spawning in the wild. Since the escapement goal was set,
wild spawner escapement has averaged 2,011 fish and exceeded the goa! three
times and was very close to goal (about 1,900 fish) another two times (see figure).

During the 1979-80 through 1991-92 return years, the wild winter steelhead run in the
Nisqually River system was comprised of 27.7 percent sport harvest, 30.5 percent
tribal harvest, and 41.8 percent spawner escapement (see table) :

More information on this stock is presented in a sepérate Stock Report.
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NISQUALLY RIVER SYSTEM
Wild Winter Steelhead
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Nisqually River system wild winter steelhead sport harvest, tribal han)est, spawner escapement,
and run size from 1979-80 through 1991-92.

Return Sport ‘ Tnbal Spawner

year ' harvest harvest escapement _ Run size
1979-80 ' ' 2,764 . 1,317 ' 1,972 - 6,083
1980-81 1,326 2,114 1,782 5,222
1981-82 _ 1,328 1,798 ¢ - 3,807 6,934
1982-83 . . 1,311 : - 2,073 2,705 6,089
1983-84 1,251 1.864 ‘ 1,304 4,419
1984-85 1,898 2,404 ' 1,599 5,901
1985-85 1,857 1,482 1,620 4,959
1986-87 2,008 1,863 2,022 5,893
1987-88 2,333 2,560 1,916 6,809
1988-89 i 1,202 1,269 3,817 6,288 .
1989-80 776 787 1,853 3,416
1990-91 240 . 837 642 1,519
1991-92 15 k! 2618 2,669

Mean run size distribution, 1979-80 to 1991-82.

1,408 1.554 2,127 5,089
27.7% ' 30.5% 41.8%
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NISQUALLY - NISQUALLY WINTER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild winter steelhead in the mainstem Nisqually River, Muck Creek, Tanwax Creek,
Ohop Creek, Mashel River, and tributaries are a distinct stock based on the
geographic isolation of the spawning population. Nisqually winter steelhead is a
native stock of large fish which have not been significantly impacted by interbreeding -
with hatchery-origin fish. Run timing is generaliy from late January through May and
spawn timing is generally from early March to mid-June for wild winter steelhead in
this stock. McAllister Creek is considered part of this stock.

No winter steelhead hatchery smolts are currently stocked into this system. Historic
plants of early returning Chambers Creek smolts would not have significantly
interbred with wild fish due to the differences in spawn timing.

STOCK STATUS
The status of the stock is Healthy.

Spawner escapements have exceeded or been near the WDFW escapement goal of
2,000 wild steethead in most years. Due to reductions in the sport and tribal harvest, -
escapement numbers have remained strong and only dipped below historic lows
during 1990-91. '

Although the stock is Healthy, there are factors which are affecting production. The
Centralia power diversion diverts water around 13.5 miles of mainstem with
occasional low fiow problems in the bypassed section. The powerhouse construction
allows damage to fish swimming into the turbine outlet area. This stock is enhanced
by increased summer flows provided by the upstream hydroelectric project.

A major landslide occurred in 1891, temporarily blocking the river and resulting in
heavy sedimentation into the river. The river quickly cut a new channel around the
slide site. Impacts of this event were not permanent.

An increasing number of seals and predatory birds are being found in intertidal and
mainstem reaches of this river.

Sport fishing regulations are set to prevent the targeted harvest of steelhead parr and
smolts, but some incidental harvest may occur in resident trout fisheries.

The recent downward trend in run sizes are a concern, but are most likely due to

poor ocean survival being experienced by steelhead stocks coastwide. This stock will
be closely monitored and will be reclassified if warranted.
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STOCK DEFINITION PROFILE for Nisqually Winter Steelhead

SPAWNER DISTRIBUTION -
DISTINCT? - YES |

SPAWNER
DISTRIBUTION

15 Miles . SCALE
TIMIN Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT
| i [ I | I | I | I I I
TERMINAL RUN ‘ : :
RIVER ENTRY T —— NO
| ~ NO

SPAWNING ro

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN
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. STOCK STATUS PROFILE for Nisqually Winter Steelhead

STOCK ASSESSMENT :
DATA QUALITY——> Good ESCAPE
Return |ESGAPE |RUNSLZE |HARVEST [HARVEST . TREND
Yeoars |Total Total Sport Net 4000 Y
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AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
YEARS 1980-1592 ' '
STOCK ORIGIN
Native
PRODUCTION TYPE
Tribal (30.2%) w”d
(41.8%3}
STOCK DISTINCTION
Spawning Distribution
S STOCK STATUS
Healthy
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OVERVIEW -- SOUTH SOUND SUMMER/FALL CHINOOK STOCK
SOUTH SOUND TRIBS SUMMER/FALL
STOCK DEFlNITION AND ORIGIN

This stock is composed of chinook originating in a number of South Puget Sound
tributaries including the Deschutes River, McAllister Creek, Minter Creek and other
Carr Inlet streams, Chambers Creek, Coulter Creek, Gorst Creek and Grovers Creek.
Chinook from these streams were aggregated into a single stock because Green
River hatchery stock is released regularly into these streams or supports natural
production in these streams. Stock transfers occur regularly among these streams.

STOCK STATUS

Recoveries. of coded-wire tagged chinook released from South Sound hatcheries
including Deschutes and Grovers Creek, have provided some insight on the harvest
distribution of South Sound Tribs chinook. Approximately one-third of the recoveries
are from Canadian fisheries off Vancouver Istand, approximately two-thirds of the
recoveries are from Puget Sound fisheries, and a very small proportion of recoveries
are made in Washington coastal fisheries.

The status of South Sound Tribs chinook is Healthy. Although sustained natural
production occurs in some streams, the status of this stock depends jargely on
hatchery production.

More information on this stock is presented in the Stock Report which follows.
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SOUTH SOUND -- SOUTH SOUND TRIBS SUMMER/FALL CHINOOK. |

STOCK DEFINITION AND ORIGIN

This stock was tentatively classified as distinct based upon geographical distribution,
but reflects populations of chinook in several rivers. Distribution spans McAllister,
Grovers, Gorst, and Chambers creeks, Carr Inlet streams, Deschutes River and other
smaller streams in south Puget Sound. The genetic composition of Deschutes
Hatchery chinook was examined (1981, 1987), and the baseline was not significantly
different from the Skagit Hatchery fall baseline (1987). There are no genetic stock
identification data for naturally-spawning South Sound chinook. Spawn timing peaks
in October and is similar to that of the Green River stock. This grouping of seemingly
widely distributed chinook was warranted by extensive stock transfers from basin to
basin and considerable hatchery outplantings and straying in south Puget Sound.

Stock origin is believed to be a mixture of stocks in south Puget Sound due to
extensive egg transfers. An example of non-native transfers can be illustrated by the
non-native releases into the Deschutes River. From 1960 through 1988 these
transfers were: ‘

Year Number Stock

1967 814,314 Minter Creek

1977 301,920 . Hood Canal

1978 599,866 Deschutes/Minter Creek
1988 898,100 McAllister

STOCK STATUS

The status of the stock is Healthy.

Stock status is dependent upon hatchery production and escapement levels have
ranged from 9,600 to 37,000 fish per year with an average of 19,700 natural

spawners. Some of these fish may be part of a self-sustainable population of natural
spawners, but no data are available to quantify that portion.

229



STOCK DEFINITION PROFILE for South Souhd Tribs Summer/Fall Chinook

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPALNER G _RIvER
DISTRIBUTION
IS M Tae SCALE
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STOCK STATUS PROFILE for South Sound Tribs Summer/Fall Chinook

STOCK ASSESSMENT
DATA QUALITY—> Good ESCAPE
Retum |ESCAPE TREND
Yoars [Total “ T
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AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE.
STOCK ORIGIN
Mixed
PRODUCTION TYPE
Composite
STOCK DISTINCTION
Distribution
STOCK STATUS
Healthy
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OVERVIEW -- SOUTH SOUND SUMMER CHUM STOCKS

CHAMBERS CREEK CASE INLET
HAMMERSLEY INLET BLACKJACK CREEK

STOCK ORIGIN

The summer chum stocks in this region enter the south Puget Sound between the
first week of August through the first week in September. Spawning usually begins
around the first week of September and continues through October. This early run
timing creates a temporal separation from the fall chum stocks spawning in the same
area, a!lowmg for reproductive |solat|on between the summer and fall stocks.

Summer chum have not been seen in Chambers Creek since 1983 when a total of
three were seen in October. This is a special case, and will be addressed in more
detail in the individual Stock Report. The following description pertains only to the .
remaining south Puget Sound summer chum stocks. | |

Puget Sound summer chum were separated into three stocks based on two criteria:
(1) geographical separation of the spawning grounds, and (2) genetic distinction.

Blackjack Creek empties into Sinclair Inlet on the east side of the Kitsap Peninsula.
The distance from the spawning area in Blackjack Creek and the other two south
Puget Sound summer stocks strongly suggests a geographic separation between the
stocks. Additionally, electrophoretic studies conducted on the Blackjack summer
chum shows them to be a unique stock of fish. These two criteria indicate that the
Blackjack Creek summer chum are a separate stock of fish.

Blackjack Creek summer chum depend on wild spawning for production. Hatchery
introductions have occurred in the area but are directed at fall stocks with distinctly
different run timing so they have not affected the origin of the stock. Accordingly,
Blackjack summer chum were identified as a native stock with a high level of
certainty.

The spawning areas of Hammersley Infet and Case Iniet summer chum are located in
small streams near the terminus of the respective inlets. The distance between the
spawning tributaries creates a geographic separation between chum spawning in
each inlet as well as the Blackjack Creek summer chum stock. Resulis from

- electrophoretic studies show that both of these stocks are distinct from other Puget

Sound chum stocks.

Hammersley Inlet and Case Inlet summer chum stocks were complemented with
artificial production from Johns Creek and Coulter Creek hatcheries respectively.
These programs used their respective native fish as brood stock. The programs were
discontinued in 1992. These fish were identified as native chum stocks.
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Electrophoretic studies showed that both Hammersiey Inlet and Case Inlet summer
chum were distinct stocks of fish.

STOCK STATUS

Puget Sound Summer chum stocks are not targeted in any directed commercial chum
fishery. However, they are taken incidentally in other fisheries from the Strait of Juan
de Fuca to the terminal areas and are especially heavily impacted by mid-Sound
coho net fisheries. As a group, escapement ievels have been fairly stable but the
wild escapement goals are seldom met. This stock needs to be closely monitored
due to the shift from hatchery to natural production.

Run-size and escapement data are shown in the figure below. Escapement data give
a good representation of the number of wild spawners on the spawning grounds.
Different escapement goals are used for even- and odd-year returns but are not
plotted on the graph. The even-year and odd-year wild escapement goais are 32,000
and 9,300 respectively. Run-size data reflect the number of returning south Puget
Sound summer chum as they enter Washington waters. The difference between the
run size and escapement represents the harvest within Washington waters.

SOUTH SOUND
Summer Chum Salmon
1490 .

.

1004

3

{(Thousands)

Number of fiah
4

" |=4— Escapement == River run size

More information on individua! stocks is presented in the Stdck Reports which foliow.
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SOUTH SOUND -- CHAMBERS CREEK SUMMER CHUM

Until the SASSI screening process began, any chum returning to Chambers Creek
prior to December 10 was considered a fall chum. However, a review of the
Chambers Creek hatchery rack data shows that historically there were two native
stocks in Chambers Creek, a winter and a summer stock. November-timed fish
(hatchery-origin) began showing up in the late 1970s and early 1980s and make up
the Chambers Creek "fall" stock, which included the then unrecognized summer chum
stock. Although the winter chum run remains healthy, the Chambers Creek summer
chum are the only Washington salmon stock that fits the criterion of an extinct stock.
The following description of the stock refers to conditions when the summer chum
were present. | -

STOCK DEFINITION AND ORIGIN

The Chambers Creek summer chum were identified as a stock because they were
isolated from other Puget Sound chum stocks by geographic separation and run
timing differences. Chambers Creek is the only tributary entering just south, and on
the east side of the "Narrows" of south Puget Sound and the distribution of the
spawning ground is geographically separated from other Puget Sound chum stocks.
The Chambers Creek summer stock first entered the creek around the third week in
September. Peak counts occurred around the third week of October. This river entry
timing is more than two months earlier than the Chambers Creek winter chum run .
timing, showing clear temporal difference between the summer and winter stocks.

Hood Canal hatchery chum were introduced in Chambers Creek in 1974 and again
from 1976 through 1979. Thousands of pounds of fed-fry were released into the
system and resulted in small returns for a short period of time. The spawning run
timing of the hatchery releases was similar to that of many fall stocks (November-
December) and resulted in the grouping of all non-winter chum (i.e. chum returning
prior to December 10) as a Chambers Creek fall stock. By default, the native
summer chum were included in this group. November chum have not been seen in
Chambers Creek since 1986.

Weir counts from the mid-1970s clearly show a group of chum returning with the
timing of a summer chum stock (September-October) rather than a fall stock. These
fish were assumed to be a native summer stock because no stocking efforts were
made in Chambers Creek prior to this time.

STOCK STATUS

This stock is Extinct.

The Garrison Springs hatchery rack is located near the confluence at Chambers Bay.
Cumulative counts from this rack provides a good picture of Chambers Creek chum

returns from 1975 to 1991. The last time the summer chum were seen in the
Chambers Creek was October 1983, when a total of three were seen.
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STOCK DEFINITION PROFILE for Chambers Creek Summer Chum

SPAWNER DISTRIBUTION
" DISTINCT? - YES

The historic distribution is
shown and was distinet for
this stock.

DISTRIBUTION
. S — ‘
TIMING Jan Feb Mar Apr May Jun Jui Aug Sep Oct Nov Dec " DISTINCT
| | | I | | i | | i | i |
TERMINAL RUN UNK
RIVER ENTRY - Ea—— YES
SPAWNING - —

YES

BIOLOGICAL CHARACTERISTICS
' DISTINCT? - UNKNOWN

GENETICS - Data not available.



STOCK STATUS PROFILE for Chambers Creek Summer Chum

STOCK ASSESSMENT

DATA QUALITY—-> Good

Return {ESCAPE
Years |Rack Ct

&7
68
69
70
71
72
73
74
75 72
76 170
14
124

ror B

28883302833

COO000000W

AVERAGE RUNSIZE DISTFIIBUTION

Rack Ct

ESCAPE
TREND

T

140 [

/
/
r;

Retl.rleun

STOCK SUMMARY

DATA NOT AVAILABLE.

STOCK ORIGIN
Native

PRODUCTION TYPE
Wild

STOCK DISTINCTION
- Distribution, Timing

STOCK STATUS
Extinct

SCREENING CRITERIA
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SOUTH SOUND — HAMMERSLEY INLET SUMMER CHUM

STOCK DEFINITION AND ORIGIN

The Hammersley Iniet summer chum were identified as stock because they are
separated from other Puget Sound stocks by geographic and temporal separation and
can be distinguished by a genetic characteristic. Hammersley Inlet is one of five
inlets located in the extreme southern end of Puget Sound. The inlets are long .
narrow fingers that branch off the rest of South Sound and are fed by independent
tributaries located near their termini. The distances among the spawning tributaries
creates a geographic separation among chum stocks in each inlet as well as the rest
of the Puget Sound. -

The Johns Creek Hatchery was used to suppiement the wild spawning in
Hammersiey Iniet and was a major contributor to the stock. This supplemental
project was discontinued in October of 1992. Abundance of summer chum in other
streams that depend primarily on natural escapement is relatively low, but significant
production stili occurs in both Cranberry and Deer creeks. Spawning occurs from
September to late October. This early spawning season creates a temporal
separation from the Hammersley Inlet fall stock. Furthermore genetic stock
identification studies show that the Hammersley summer stock is a unique stock of
chum. :

The hatchery used the native Johns Creek summer stock as its brood stock source,
so the existing fish may be considered a native stock. '

STOCK STATUS
The status of this stock is Healthy at present.

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from
1968 to the present and range from 150 to 10,000. There is no directed net fishery
on this stock, however, these fish are impacted by mid-Sound coho net fisheries.

Wild spawning escapements dropped in 1977 when the hatchery rack was installed in
Johns Creek. Escapements remained low because spawners were taken for hatchery
brood stock from 1977 through 1881. Offspring from the brood stock program were
released into Johns Creek. Subsequent increases in run size may have been the
result of the brood stock and release program. Now that hatchery support has been
removed, the run size may decline and needs to be closely monitored.
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STOCK DEFINITION PROFILE for Hammersley Inlet Summer Chum

SPAWNER DISTRIBUTION

DISTINCT? - YES 5
SPAWNER
DISTRIBUTION
15 Miles SCALE _ o /
TIMING . Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| I | I I f l l J IS I '
TERMINAL RUN e— NO
RIVER ENTRY ‘ S—— ~ _ NO
BIOLOGICAL CHARACTERISTICS
DISTINCT? - YES _
) - Blackjack Creek 85
_ . Sharwaod, Creek etc. Nov, 85
GENETICS - Analysis of a 1985 e e tison r. s
collection (N'=100) from Johns | L JONNS CREEK WAT. 85
Creek Hatchery indicated that _ — g:;.-‘;:b::uc;::::x.ags

collections (21-locus G-tests: Chico Creek BS

p <0.05). ‘{—

.47 Q.08

Coulter Hat, 85

Swilt & Perry Creeks 85

Swilt Creek 83

Perry Creek B7

these fish are significantly Ml Creon, B8
different from all other chum L Higétlet% e ren 85
L

Kennedy Creek Nov. BS

Perry Creek 88

0.94 a.q3 o0.82 a9.q) 9.00

Gare. cun s roceed Foge s aiance fwegre 1978) UPGMAY



STOCK STATUS PROFILE for Hammersiey Inlet Summer Chum

STOCK ASSESSMENT |
DATA QUALITY—> Good ESCAPE
Retum |ESCAPE TREND
Years |[Total ff -
i rad | 1
67 iy i il i)
& 2w . A n
o Rk r———s X
2 15747 RN BV A 7t
73 5799 - I
74 8509 - hot Lwdvf
75 2633 Yo7 88 71 73 715 77 7% Bt B3 A5 87 6% 91
76 186862 8 70 72 7¢ 78 78 B0 82 &4 &8 8 90
78 1274
79 149
80 2464
81 3053
82 1513
83 732
84 817
85 1862
86 4557
87 7082
88 17273
89 4864
20 9582
91 4828
AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE.
STOCK ORIGIN
Native
PRODUCTION TYPE
Composite
STOCK DISTINCTION
Distribution, Timing, Genetics
STOCK STATUS
Healthy

SCREENING CRITERIA
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SOUTH SOUND -- CASE INLET SUMMER CHUM
STOCK DEFINITION AND ORIGIN B

Case Inlet summer chum were identified as a stock because they are isolated from
other Puget Sound stocks by geographic and temporal separation and are genetically
distinct. Case Inlet is one of five inlets located in the extreme southern end of Puget
Sound. The inlets are long narrow bodies of water that branch off the rest of South
Sound and are fed by independent tributaries located near their termini. The
distances between the spawning tributaries creates a geographic separation between
chum spawning in each inlet as well as the rest of the Puget Sound. Most of the
production comes from Coulter and Sherwood creeks. The Coulter Creek Hatchery
was used to supplement the wild spawning in Case iniet. This supplementation was
a major contributor to the run and complemented a large wild escapement into
Coulter Creek. The supplementation project was discontinued in 1892. Escapement
in Sherwood Creek depends primarily on natural escapement which has been stable
over the last 20 years. There may be straying from Sherwood Creek into Coulter
Creek. Spawning occurs from September to late October. This early run timing
creates a temporal separation from the Case Inlet fall stocks. Genetic stock
identification studies on Coutter Creek chum show them to be a unique stock of fish.

The Coulter Creek Hatchery uses the native Coulter Creek summer chum as its
brood stock source so the existing fish are still considered to be a native stock.

STOCK STATUS

Currently, the status of this stock is Healthy.

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from
1968 to the present and range from 400 to 10,000. Escapement leveis are stable.

Now that hatchery support has been removed, the run size may decline and needs to
be closely monitored. ' :

There is no directed net fishery on this stock, however, these fish ére impécted by
mid-Sound coho net fisheries. o
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STOCK DEFINITION PROFILE for Case Inlet Summer Chum

SPAWNER DISTR!BUTION
DISTINCT? - YES

SPAWNER

e o MR I i e LS s e
R

JIMING Jan Feb Mar Apr
! | | | i
TERMINAL RUN
RIVER ENTRY
SPAWNING

BIOLOGICAL CHARACTERISTICS
DISTINCT? - YES

. GENETICS - Analysis of two 1985 GSI
collections (N =100) from Sherwood
Creek and Coulter Creek Hatchery
indicated that these two

coliections were significantly

different from all other chum
collections. In addition, they

were significantly different from

each other (21-locus G-tests: p<0.05).

DISTRIBUTION

| | I

l E |

]
———
——

|

May Jun Jul Aug Sep Oct Nov Dec DISTINCT

I
NO
NO
YES

Blackjack Creek 85

SHERWOOD, CREEK ETC. NOV. BE

Elson Ha!. B85
{ [ Johns Stock @ Eison Hat. BS

Johns Creek Hat. 85

Sherwood Creek'Oct. 85
Goldsborough Creek 85

Mill Creek B5
——_-:Liule & Reitdor! Creeks 85

Gorst Creek 85

V ,—4— i
L
!

Chico Creex 85

COULTER HAT. 85

Swilt & Perty Creeks BS

Swilt Creek BB

Perry Creek B7

Kennedy Creek Nov. 85

Gerpic G3tance (Toahind AN Orc fivnom. 19781 UPGMA

Perry Creek BB



STOCK STATUS PROFILE for Case Inlet Summer Chum

STOCK ASSESSMENT _
DATA QUALITY—> Good ESCAPE
Retumn [ESCAPE i TREND
Years |Total :;
:; 14379 _:—T [, x
69 2030 - I I YO /1
0 31 I AW 1
71 218 € 1 f ] [ 1
72 temee RN ERYA N\
73 3489 N ERVA B VA 4
74 12232 “ 'y I \L
75 2467 ‘ Sr e 73 75 T 79 A1 83 85 87 89 91
76 11264 88 70 T2 74 76 78 BD 82 B4 B8 88 6O
77 1367 Flomr:wom
78 4012
79 357
80 3800
81 2410
82 1676
83 780
84 6332
85 1508
86 4310
a7 9857
88 13024
89 2414
90 4433
91 6436
AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE.
STOCK ORIGIN
Native
PRODUCTION TYPE
Composite
STOCK DISTINCTION
Distribution, Timing, Genetics
STOCK STATUS

Healthy
SCREENING CRITERIA
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SOUTH SOUND —~ BLACKJACK CREEK SUMMER CHUM

STOCK DEFINITION AND ORIGIN

Blackjack Creek summer chum were identified as a stock because they are isolated
from other Puget Sound stocks by geographic and temporal separation and have
distinct genetic characteristics. Blackjack Creek is located in the end of Sinclair inlet.
This inlet is a long narrow finger that branches off the South Sound creating a ‘
geographic separation from the rest of the Puget Sound. Blackjack summer chum
spawn during October creating a temporal separation from the other area fail chum
stocks. In fact, it is the only known summer chum returning to the mid-Sound area.
Genetic stock identification studies clearly show these fish to be a unique stock.

Some hatchery introductions have been made in the area but are directed at fall
stocks with distinctly differently run timing, so they have not affected the composition
of the native stock. Wild escapement in Blackjack Creek is the sole producer of this
native stock. '

STOCK STATUS
The status of this stock is Healthy.

Estimates of total run size entering Washington waters are available from 1968 and -
range from 188 to nearly 5,000. Most recent run sizes are around 2,000. '
Escapement estimates, derived from spawning ground surveys, are determined using
primarily the escapement index method and in some cases peak counts.
Escapement estimates are available from 1968 to the present and range from 100 to
2,800. A record low escapement of 146 summer chum was observed in 1989, but
escapement increased in the following two years to 5§70 and 918 respectively.
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STOCK DEFINITION PROFILE for Blackjack Creek Summer Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER
DISTRIBUTION
1S Mi les SCALE
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
f I I | f l l [ l oo !
TERMINAL RUN : — NO
RIVER ENTRY — NO
SPAWNING " YES
BIOLOGICAL CHARACTERISTICS
DISTINCT? -YES BLACKJACK CREEK BS
Sherwood, Creek etc. Nov. BS
Eison Hat.
GENETICS - Analysis of a 1985 e TS
GS! collection (N=100) indicated ;::::f.::';:::' ::: o
that this collection was — Goldsborough Creek BS
Slgnlﬂcant[y dlfferent from _—: :?:ll::r&e;kef:orf Creeks BS
all other chum collections — = : Gorst Creek 85
(21-locus G-tests: p<0.05). i— { Shico Creex 85
Swilt & Perry Creeks B5
‘_#'_E {'_{ Swii: Creek 88 -
T T Perty Creek 87

i
| Kennedy Creek Nov, 85
\ Perry Creek 88

Gttt SRUANED imnched Nagers uance (Weghl 1978)] URNGMAI
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STOCK STATUS PROFILE for Blackjack Creek Summer Chum

STOCK ASSESSMENT
DATA QUALITY——> Good
Retum |ESCAPE
Years |Total
67
63 1139
69 106
70 211
7 300
72 1433
73 378
74 589
75 703
76 2787
B« 4 914
78 589
79 500
80 1291
81 831
82 200
83 258
84 884
a5 651
© 88 112
87 2109
88 1136
89 146
80 570
91 918

AVERAGE RUNSIZE DISTRIB

UTION

Tota!

§ 8B 8 B §

cspre

T :

/“\ i
A AT
e

& 88 71 73 75 77 79 87 83 85 87 89 o1
B8 70 72 T4 6 78 B0 B2 84 85 44 6O
Retum Years

STOCK SUMMARY

_DATA NOT AVAILABLE.

STOCK ORIGIN
Native

PRODUCTION TYPE
Wild

STOCK DISTINCTION
Distribution, Timing, Genetics

STOCK STATUS
Healthy

SCREENING CFIITEHIA
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OVERVIEW - SOUTH SOUND ‘FALL CHUM STOCKS:

HENDERSON INLET : JOHNS/MILL CREEKS

ELD INLET g GOLDSBOROUGH/SHELTON CREEKS
TOTTEN INLET CASE INLET .
SKOOKUM INLET 'CARR INLET

UPPER SKOOKUM CREEK
STOCK DEFINITION AND ORIGIN

Fall chum in this region enter the terminal area between the first week in October and
the first week in January. Spawning begins about the third week in October and may
continue through January. This long duration is a result of run-timing dlfferences
among the nine fall chum stocks in the area.

Fali chum spawning in this region are lsolated from other Puget Sound chum stocks
- through geographic separation and, to some degree, run-timing differences. Some
stocks show genetic differences as well

South Puget Sound fall chum were separated into nine stocks based primarily on
geographic separation of the spawning grounds. However, in some cases run-timing
differences were large enough to consider separatron of stocks ‘About half of the
stocks were shown to be genet:cally distinct.

The following stocks were |dent|t‘ ed as. separate stocks with a high level of certamty
because not only are their spawning grounds geographically separated, but also
because they were found to be genetically distinct through electrophoretic analysis.

Totten Inlet Fall Chum ~ Goldsborough/Shelton chum
Eld Inlet Fall Chum - Case inlet Fall chum

The following stocks were identified as separate stocks with a moderate level of
certainty because their separation was based solely on geographic distribution of their
spawning grounds. The geographic separation among Carr Inlet, Johns/Mill creeks
and the Skookum area is consrdered suffi crent to separate the stocks

Carr Inlet falf chum Skookum inlet Fall chum
Johns/Mill creek fall chum Upper Skookum Creek chum-
Henderson _lnlet fall chum

The distance between the spawning areas of the Skookum Inlet stock and the upper
Skookum Creek stock leaves some uncertainty as to whether they are separate
stocks. However, there is some evidence that the Skookum Creek stock may be
native fish, while the Skockum Iniet stock is a mixed stock. Genetic analysis of these
stocks should be conducted. :
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The following stocks were identified as being of native origin either because impacts
from hatchery plants have not had significant genetic impacts on the native
populations, demonstrated by genetic analysis, or because hatchery plants have not
occurred in the natal streams. In all cases production depends on wild spawning.

Eid inlet chum Totten linlet chum ' :
Upper Skookum Creek  Goldsborough/Shelton Case Inlet chum

‘The Elson Creek hatchery chum were developed from a mixture of a local stock
(Elson Creek), and Johns Creek fall chum. Releases from the Elson Creek Hatchery
- have been made into the streams of Skookum Iniet, Cranberry Creek and Budd Iniet
tributaries. Accordingly, these stocks are classified as a mixed stocks with native
influence. ‘ ‘

Hatchery releases from Minter Creek Hatchery (Hood Canal-origin) have been made
in most of the streams in Carr Inlet, so the Carr Iniet stock has been described as a

mixed stock of native and non-native fish. The Hood Canal-origin stock at the Minter
Creek Hatchery has been replaced with Elson Creek hatchery stock. :

STOCK STATUS .

Fall chum from the south Puget Sound region contribute to the commercial fishery in-
Puget Sound from the Strait of Juan de Fuca to the individual inlets. As a group, the
south Puget Sound fall chum escapements have exceeded their escapement goals in-
six out of the last seven years and exhibit an increasing trend in escapement levels.
The same positive trend is seen on a few individual stocks as well (Skookum, Eld,
Totten and Case inlet stocks). Over the same time period, Hammersley Iniet fall
chum escapement has been below escapement goal five out of the last seven years,
while Carr Inlet chum have not met the escapement goal for seven years. However,
there are fairly large numbers of spawners in all area streams.

Run-size and escapement data are shown in the figure below. Escapement data give
a good representation of the number of spawners in the area. Different escapement
goals are used for -even and odd years but are not plotted on the graph. The total
south Puget Sound even-year and odd-year escapement goals are 55,700 and
44,000 respectively. Run-size data reflect the number of returning south Puget
Sound fall chum as they enter Washington waters. The difference between the run
size and escapement represents the harvest within Washington waters.
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SOUTH SOUND
Chum Salmon
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Return yeer

More information on individual stocks is presented in the Stock Reports which follow.
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SOUTH SOUND - HENDERSON INLET FALL CHUM CHUM

- STOCK DEFINITION AND ORIGIN

The Henderson Inlet fall chum were identified as a stock because they are isolated
from other Puget Sound stocks by geographic separation. Henderson Inlet is one of

- five inlets located in the extreme southern end of Puget Sound. The iniets are long
narrow fingers that branch off the rest of South Sound and are fed by independent
tributaries located at their termini. The distances among the spawning tributaries
~creates a geographic separat:on among the inlets as well as from the rest of the
Puget Sound. The primary spawning tributariés in Henderson Inlet are Wocedland and
Woodard creeks.

Eison and Minter creek hatchery chum stocks have been planted in both Woodard
and Woodland creeks so they could be described as mixed stock from a composite
production, however Woodard Creek may still have remnant native run.

STOCK STATUS
The status of this stock is Unknown.

From the late 1950s through the 1960s, spawning of the native chum in Woodard - -
Creek occurred throughout December, where several hundred chum could be
observed on mid-December peak counts. In the 1970s, as chum escapement began
to deciine, the frequency of stream surveys declined as well. From 1980 through the
present, only a few spawner surveys were conducted in either stream so the current -
escapement levels are unknown.

Severe habitat degradation due to development and alteration of flow regimes has
impacted the productivity of salmonid species in this basin. -
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STOCK DEFINITION PROFILE for Henderson Inlet Fali Chum

SPAWNER DISTRIBUTION
“DISTINCT? - YES

SPAWNER -
DISTRIBUTION |
15 Miles . SCALE — : :
TIMING Jan Feb Mar Apr May Jun Ju Aug Sep Oct Nov Dec DISTINCT
! 1 | | | | | ! | | | | f

TERMINAL RUN UNK
RIVER ENTRY . : - UNK
SPAWNING ' s UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - UNKNOWN

GENETICS - No data available.



STOCK STATUS PROFILE'for Henderso_n Inlet Fall Chum

STOCK ASSESSMENT |
DATA QUALITY——> No Data
Brood |NO DATA
Years
67
&8
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
81
AVERAGE FIU_NSlZE DISTRIBUTION STOCK SUMMARY
DATA NOT AVAILABLE.
STOCK ORIGIN
Mixed
PRODUCTION TYPE
Composite
STOCK DISTINCTION
Distribution
STOCK STATUS
Unknown

SCREENING CRITERIA
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SOUTH SOUND -- ELD INLET FALL CHUM

- STOCK DEFINITION AND ORIGIN

The Eld Inlet fall chum were identified as a stock because they are isolated from
other Puget Sound stocks by geographic separation and are genetically distinct. Eid
iniet is one of five inlets located in the extreme southern end of Puget Sound. The
inlets are long narrow fingers that branch off the rest of South Sound and are fed by
independent tributaries located at their termini. The distances among the spawning
tributaries creates a geographic separation among the inlets as well as from the rest
of the Puget Sound. The primary spawning tributaries in Eld Iniet are McLane, Swift
and Perry creeks. Spawning occurs late-November to early January, a relatively
broad timing compared to most fall chum stocks but much later than the Puget Sound
summer stocks.

Genetic stock identification studies show that the Eld Iniet fall stock is genetically
distinct from other Puget Sound fall chum stocks.

Hatchery plants in McLane Creek using Hood Canal chum were made from 1976
through 1983, but it is not known whether these plants were successful. There are
no records of chum plants in either Swift or Perry creeks so the stock should be
considered a native stock.

STOCK STATUS

The status of this stock is Healthy.
Evaluation of the status of the stock is dependent on the spéwner escapement levels.
Escapement estimates are availabie since 1968 and range form 4,300 to 37,400.

Based on escapement levels the stock abundance is stable and shows signs of
increasing, probably due to fishery management and habitat improvement efforts.
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STOCK DEFINITION PROFILE for EId Inlet Fall Chum

SPAWNER DISTRIBUTION
DISTINGT? - YES

SPAWNER

o PR SCALE

15 M les
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
! | | | | | | ! ! l |- i f
TERMINAL RUN , ' ©
RIVER ENTRY  uum  e—
SPAWNING [ .

BIOLOGICAL CHARACTERISTICS
DISTINCT? - YES

GENETICS - Analysis of four GSI
collections from Swift Creek

(1985, (N=50); 1986, (N=50); 1987,
(N=100); 1988, (N=50)] and five
coliections from Perry Creek

(1985, (N=50); 1986, {(N=50), 1987,
(N=100); 1988, (N=50), 1991, (N=80)]
indicated that these fish are
genetically distinct from other

fali-run stocks tested (21-locus
G-tests: p<0.05). Significant year-
to-year variation was observed in the
genetic profiles of Perry Creek,

but not Swift Creek.

DISTRIBUTION

[

l 1
i

DISTINCT

NO
NO
NO

Blackjack Creek 85
Sherwood, Creek etc. Nov, B5S

Elson Hat. 85
f L Johns Stock @ Elson Hat. 85

Johns Creek Hat. 85
Sherwood Creek QOct. BS
Goldsborough Creek 85

Mill Creek 85
—:Lntlle & Reitdor! Creeks 85

Gorst Creek BS

Chico Creck BS

Coulter Hat, BS

SWIFT & PERRY CREEKS BS
SWIFT CREEK 88

PERAY CREEK 87

Kennedy Creek Nov. 85 o .

PERRY CREEK BB

4.0t Ll L4 3.0 0.03 0.51

[}

Genenc Cwts HACKNEG FOGENS daierce (Whphl. 1578) LIPGMA|



STOCK STATUS PROFILE for Eld Inlet F_afl Chum

STOCK ASSESSMENT
DATA QUALITY——> Good ESCAPE
Retum |ESCAPE TREND
Years [Total “0 -
as v T
o7 . i i
68 8208 = 2 H/ \\ ]]
69 6676
: 2 e ——a !
n AV W A WY S
73 13502 L L‘_{ N L/
74 25621 i .
75 5847 87 80 71 73 75 77 78 81 63 85 87 89 8
76 75 B8 70 72 T4 TE B &0 K2 84 M WM W
7 1:?98 FldumYo.-n
78 10432 .
79 5270
80 19080
81 6352
82 4355
83 12208
84 18691
85 22881
86 21517
87 36424
88 12661
89 12395
80 arser
91 18966
AVERAGE RUNSIZE DISTRIBUTION STOCK SUMMA#Y
DATA NOT AVAILABLE.
STOCK ORIGIN
Native
PRODUCTION TYPE
Wild
STOCK DISTINCTION
Distribution, Genetics
STOCK STATUS
Healthy

- SCREENING CRITERIA
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SOUTH SOUND -- TOTTEN INLET FALL CHUM

STOCK DEFINITION AND ORIGIN

Totten Inlet fall chum were identified as a stock because they are isolated from other
Puget Sound stocks by geographic separation, run timing and genetic characteristics.
Totten Inlet is one of five iniets iocated in the extreme southern end of Puget Sound.
The inlets are long narrow fingers that branch off the rest of South Sound and are fed

' by independent tributaries located at their termini. The distances among the
spawning tributaries creates a geographic separation among the inlets as well as
from the rest of the Puget Sound. .

Wild spawning of native fish in Kennedy Creek accounts for most of the production of
Totten Inlet fali chum. These fish spawn during November with a peak by
mid-November, early for fall chum. This unique run timing provides a temporal
separation from the Skookum Creek stocks. Genetic stock identification studies
indicate that the Kennedy Creek fall chum are a unique stock of fish.

The Kennedy Creek fall stock was-subjected to a genetic marking program. Native
fish with specific genotypes at two loci were selected, spawned and reared. Hatchery
efforts were used to increase the proportion of these fish in the population for _
management purposes. Although this artificial selection pressure was placed on this
stock, genetically marked Kennedy Creek chum are not considered significantly
different from the unmarked form and are thus classified as a native fish stock. .

STOCK STATUS
The status of this stock is Healthy.

Spawning ground survey data are available as far back as 1944. Escapement
estimates, since 1968, range from 1,100 to 22,400. Escapement estimates are
determined using spawning ground survey information and the escapement index
method. Escapement levels declined in the late-1970s. A drop in wild escapement
was observed from 1975 to 1984 following installation of a hatchery rack in Kennedy
Creek. Brood stock were collected for use in a South Sound chum enhancement
program. The program has been discontinued. However, primarily through
management practices, the run has recovered and stabilized, averaging nearly
16,000 during the last eight years. .
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STOCK DEFINITION PROFILE for Totten Inlet Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER _
DISTRISBUTION
SCALE L
TIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
I I f | i I | | i l l |
TERMINAL RUN - — NO
RIVER ENTRY | — NO
SPAWNING —
_BIOLOGICAL CHARACTERISTICS ' ”mmim C;m o
DISTINCT? -YES : ' : Sherwood, Creek ete. Nov. 85

Elson Hat. 85
LI C Johns Stock @ Elson Hat. BS

Johns Creek Hat. 8BS

GENETICS - Analysis of two

Sherwood Creek Oct. 85

collections {1985 (N=100); 1991, ' ] oo creek Oct. 8
(N=100)] from Kennedy Creek F—————————— Mill Creek B5
indicated that these fish are — e
genetically distinct from other ‘ — Chico Creex 85
fall-run stocks tested (21-locus - ‘ St & e ok 85
G-tests: p<0.05). A genetic mark : Swift Creek 88
(intentional change of the allele l o Crees 5 Nov. s
frequency) at two loci was placed ‘ _ Perey Creek 88 '
on this stock from 1975-1980 and - S O OS2 SO ot O OO T

Gompic OS1ancE 1MO0ed ROQWE Mtance (Wngh 1378] UPGMA)
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STOCK STATUS PROFILE for Totten Inlet Fall Chum

STOCK ASSESSMENT
- DATA QUALITY > Good
Return |ESCAPE
Years [Total
67
&8 4585
€9 7905
70 nn
71 7264
72 15448
73 6762
74 19819
75 8177
76 6035
77 6667
78 5420
79 1141
80 4160
81 2606
82 2632
a3 4210
84 4704
85 2411
88 22095
87 16433
88 20483
89 6316
90 17736
91 16483

_AVERAGE RUNSIZE DISTRIBUTION
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STOCK STATUS
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SOUTH SOUND -- SKOOKUM INLET FALL CHUM

STOCK DEFINITION AND ORIGIN

" Skookum Inlet fail chum are defined as a separate stock because they are isolated
from other Puget Sound stocks by geographic distribution. This stock spawns in the
lower portion and tributaries of Skookum Creek. The iocation of the spawning
grounds of this stock is distinct from all other Puget Sound stocks with the exception
of the Upper Skookum Creek stock which spawns in the upper portion of Skookum
Creek. The proximity of the spawning grounds of the Skookum Iniet and the Upper
Skookum Creek fall stocks suggests some overlap in spawning distribution between
stocks.

Elson Creek Hatchery chum releases plus natural spawning in Little Creek and
Reitdorf Creek account for most of the production of this stock. Genetic stock
identification studies show that fall chum from lower Skookum Creek tributaries (Little
and Reitdorf creeks) are closely related to the Elson Creek hatchery stock. Hatchery
plants and straying from the Elson Creek facility may have affected the native
population of Lower Skookum/Skookum Inlet fall chum creating a hybrid stock or
replaced the native population with an introduced hatchery stock.

STOCK STATUS

The status of the stock is Healthy.

Escapement data derived from spawning ground surveys are the only'consistent '
information available on the stocks status. Escapement estimates are available from

1968 to the present and range from 100 to 6,700. Escapement levels have increased
since 1979 reaching a record high in 1990.
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STOCK DEFINITION PROFILE for Skookum Inlet Faill Chum

SPAWNER DISTRIBUTION ' : N
DISTINCT? - YES L

SPAWNER
OISTXIBUTION

L S ) SCALES
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STOCK STATUS PROFILE forSkookun‘! Inlet Fall Chum

STOCK ASSESSMENT

DATA QUALITY——> Good

Retum |ESCAPE
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SOUTH SOUND -- UPPER SKOOKUM CREEK FALL CHUM

STOCK DEFINITION AND ORIGIN

Upper Skookum Creek fall chum were identified as a stock because they are isolated
.from other Puget Sound stocks by geographic distribution and run timing. Skookum
Creek enters the extreme end of Skookum Iniet. Most of the spawning takes piace
between RM €.0 and 8.0 in Skookum Creek. ‘While the Upper Skookum Creek
spawning area is geographically separated from other Puget Sound stocks, the
proximity of the Skookum inlet stock in lower. Skookum Creek suggests an overlap in
spawning distribution between the two stocks.

The timing of spawning is later than for the Totten Inlet fall stock, providing a
temporal separation. Wild spawning in Skookum Creek accounts for most of the
production for this stock.: Historically, (prior to hatchery influences) the spawning run
was characterized by two peaks, the first in December and a smaller second peak in
January. This unique two-phase spawner season is still present today.

Hatchery plants and strays from the Eison Creek facility may have affected the earlier
segment of the Skookum Creek native stock, but the later segment is believed to be
primarily native stock. )

STOCK STATUS

The status of this stock is Healthy. |

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from
1968 to the present and range from 200 to 4,400. The status of the stock is

described as healthy, as indicated by an increasing escapement trend over the last
eight years.
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STOCK DEFINITION PROFILE for Upper Skookum Creek Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER

OISTRIBUTION
TSN o— SeA '
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STOCK STATUS PROFILE for U‘pper Skookum Creek Fall Chum

STOCK ASSESSMENT
DATA QUALITY—> Good
Retum |ESCAPE
Years |Total
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SOUTH SOUND -- JOHNS/MILL CREEKS FALL CHUM

STOCK DEFINITION AND ORIGIN

Hammersley Inlet fali chum were identified as a stock because they are isolated from
other Puget Sound stocks by geographic separation and to some degree a difference
in run timing. Hammersley Inlet is one of five inlets located in the extreme southern
end of Puget Sound. The inlets are long narrow fingers that branch off the rest of
South Sound and are fed by independent tributaries located near their termini. The
distances among the spawning streams creates a geographic separation among
chum stocks of each inlet as well as from the rest of the Puget Sound.

Most of the production in this area comes from wild spawning in Johns and Mill
creeks. Mill Creek's escapement depends primarily on wild spawning fish that have a
narrower run timing (November-December spawner) than Johns Creek. Electro-
phoretic studies suggest that Mill Creek may have a remnant native run. However,
because of the overlap between the run timing and their close geographic proximity
they are being considered as the same stock. The Johns Creek chum have a broad
spawner season from November to February with a peak in December. The broad
spawner season suggests that the Johns Creek chum run may have components
from introduced stocks. o

At one point, the Hood Canal Hatchery stock was introduced into the system.
Wipe-out fisheries were conducted in attempts to remove these fish but were not
considered to be effective. Hatchery plants from Hood Canal and other facilites =
(Minter Creek) may have affected the genetic make-up of the native stock creating a
mixed stock. o

STOCK STATUS

The status of the stock is Healthy.

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from

1968 to the present and range from 3,000 to 40,000. With the exception of a record .
escapement (nearly 40,000) in 1987, escapement leveis have been stable.
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STOCK DEFINITION PROFILE for Johns/Mill Creeks Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION
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STOCK STATUS PROFILE for Johns/Mill Creeks Fall Chum

STOCK ASSESSMENT
DATA QUALITY——> Good ESCAPE
Retum |ESCAPE TREND
Years |Total w
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SOUTH SOUND -- GOLDSBOROUGH/SHELTON CREEKS

e ——eeerva

o FALL CHUM o

STOCK DEFINITION AND ORIGIN

Hammersley Inlet fall chum were identified as a stock because they are isolated from
other Puget Sound stocks by geographic and temporal separation and are genetically
distinct. Hammersley Iniet is one of five inlets located in the extreme southern end of
Puget Sound. The inlets are long narrow fingers that branch off the rest of South
Sound and are fed by independent tributaries located near their termini. The
distances among the spawning streams creates a geographic separation among
chum spawning in each inlet as well as from the rest of the Puget Sound. Shelton
Creek is independent of Goldsborough Creek, but because the chum have identical
run timing and the streams are so close together, they are considered to be a single
stock. These fish spawn from early December to early February, about a month later
than the Hammersley Iniet fall stock. Genetic stock identification studies show this
stock to be distinct from other FPuget Sound stocks.

Hatchery plants from the Elson Creek‘ Hatchery have been made in Sheiton Creek. |t
is not known how successful they have been. Because of its unique (relatively late)
run timing the stock is considered to be native. ' ' o

STOCK STATUS
The status of the stock is Healthy.

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available for
Shelton Creek from 1968 to the present, Spawner surveys were conducted in '
Goldsborough Creek in the mid-1970s but, few fish were seen. Recently the runs in
Goldsborough started showing larger escapements. The number of spawners range
from 200 (Shelton Creek aione) to 15,000 (combined Goidsborough and Shelton).
The run size appears to be stable.
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- STOCK DEFINITION PROFILE for Goldsborough/Sheiton Creeks Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES
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STOCK STATUS PROFILE for Goldsborough/Shelton Creeks Fall Chum
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SOUTH SOUND -- CASE INLET FALL CHUM

STOCK DEFINITION AND ORIGIN

Case Inlet fall chum were identified as a stock because they are isolated from other
Puget Sound stocks by geographic separation and run timing and have distinct
genetic characteristics. Case Inlet is one of five inlets located in the extreme
southern end of Puget Sound. The intets are long narrow fingers that branch off the
rest of South Sound and are fed by independent tributaries located near their termini.
The distances among the spawning tributaries creates a geographic separation
among chum spawning in each inlet as well as from the rest of the Puget Sound.

Wild escapemént in Coulter, Sherwood and Rocky creeks make up mast of the
production in the run. Spawning occurs from early December to mid-January. This
late timing creates a temporal separation from the Case Inlet summer stocks.

Genetic stock identification studies indicate that the Case Inlet fali stock is different
- from other Puget Sound stocks.

Hatchery releases have been made into most area streams possibility contributing to
increased escapement levels. Hatchery records indicate that plants in Sherwood
Creek used local native fish as the brood stock, so it is likely that this population is
not significantly different from its originai form and may be considered a native stock.
However, hatchery records also show that Coulter Creek has received significant
plants of non-locai fish from Minter Creek Hatchery for two years. It is not known
how successful these introductions have been, but it is possibie that they have
changed the native stock from its original form.

STOCK STATUS

The status of the stock is Healthy.

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from

1968 to the present and range from 500 to 6,000. Escapement levels are stable with
a slight increasing trend since 1978.
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STOCK DEFINITION PROFILE for Case Inlet Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES
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SrT.OCK STATUS PROFILE for Case Inlet Fall Chum

STOCK ASSESSMENT _
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SOUTH SOUND -- CARR INLET FALL CHUM

STOCK DEFINITION AND ORIGIN

Carr Iniet fall chum were identified as a stock because they are isolated from other
Puget Sound stocks by geographic distribution. Carr Inlet is different from the other
five inlets located in south Puget Sound in that it is oriented south to north and is
closer to central Puget Sound than the other inlets in south Puget Sound. Tributaries
that enter Carr Inlet come from the Kitsap Peninsula. These streams are
characterized by a relatively low gradient and small drainage. The distances among
the spawning streams in Carr Inlet and other south Puget Sound natal streams
creates a geographic separation. Carr Iniet fall stocks spawn from mid-November to
early January.

Heavy hatchery introductions and strays from Minter Creek hatchery have probabiy
influenced the genetic makeup of wild spawning fish in most streams. Prior to 1992,
the Minter Creek Hatchery reared and released fall chum of Hood Canal-origin. By
1992, this stock was replaced with the South Sound-origin Elson Creek Hatchery
stock. Buriey Creek chum have an earlier spawning peak (November) than other
chum in streams but Burley Creek has been receiving plants from Minter Creek
Hatchery (Elson Creek stock) so the origin of these chum is questionable. Lackey
Creek escapement has been stable and may be the lone remaining stream containing
fall chum native to Carr Inlet. The aggregate Carr Iniet stock shouid be considered to
be either a hybrid or an introduced hatchery stock.

STOCK STATUS

The status of the stock is Healthy.’

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from

1968 to the present and range from 200 to 2,000. Escapement levels indicate a
healthy stock but have a slight decreasing trend. A
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STOCK DEFINITION PROFILE for Carr Inlet Fall Chum

SPAWNER DISTRIBUTION
DISTINCT? - YES

DISTRIBUTION
ey T m—— T
TS ] R |es SCALE
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| l | | I | l | | l l I l
RIVER ENTRY . P — NO
SPAWNING = = NO

‘BIOLOGICAL CHARACTERISTICS
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GENETICS - The Minter Creek
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Hood Canal strain) was
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South Puget Sound (Elson)
strain. GSI sampling of wild
spawning aggregations was
initiated in 1992.



STOCK STATUS PROFILE for Carr Inlet Fall Chum

STOCK ASSESSMENT
DATA QUALITY——> Good ESCAPE
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STOCK STATUS
Healthy

SCREENING CRITERIA



290

R



OVERVIEW -- SOUTH SOUND -- EAST KITSAP
FALL CHUM STOCKS |

GIG HARBOR/OLLALA CREEK
DYES INLET/LIBERTY BAY
SINCLAIR INLET

STOCK DEFINITION AND ORIGIN

Fall chum in this region enter the terminal area between the first week in October and
the first week in December. Spawning begins about the third week in October and
can continue through mid-danuary. This long duration is a resu!t of run-tlmmg
differences among the three fall chum stocks in the area. :

The spawning grounds for the East Kitsap fall chum are Iocated in small east-side
streams on the Kitsap Peninsula. This geographic separation provides a mechanism
for reproductive isolation from other Puget Sound stocks. These streams are
characterized by a relatively small drainage and low gradient. Although chum may
spawn as much as five miles upstream in Chico Creek, spawnmg usually takes place
in the lower two mlies of the streams.

Dyes Inlet/Liberty Bay fall chum are isolated from the other East Kitsap chum stocks
through geographic separation and to some degree by run timing. Dyes Inlet chum
spawn aimost a month earlier than the Sinclair Inlet and Gig Harbor fall chum. - The
location of the spawning grounds, together with the difference in run timing, suggests
that the. Dyes Inlet/Liberty Bay chum are distinct from other East Kitsap chum stocks.

Sinclair Inlet chum and Gig Harbor/Ollala chum were separated into two stocks solely
on the basis of geographical separation. The Sinclair Inlet chum spawn in streams
located within the inlet, while Ollala Creek, a tributary to Colvos Passage, is ten miles
south of Sinclair Inlet. The distance between these spawning areas was enough to
consider them separate stocks. However, Iacking differences in run timing, the
degree of certainty about stock deStgnatlons is Iess than with the Dyes inlet/Liberty
Bay stock.

ORIGIN OF THE STOCKS

Chum spawning in Dyes Inlet and Liberty Bay were identified as a single stock for
two reasons: (1) similar spawner timing between native fish allows for the possibility
of co-mingling of spawners on the spawning grounds, and {2) Dyes Inlet stock from
Cowlings Creek Hatchery has been planted in the tributaries of Liberty Bay and has
established non-native runs.in those streams. Accordingly, this stock is classified as
a mixed stock-with native influence.
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The spawning ground survey information provides good evidence of similar run timing
in Dyes Inlet and Liberty Bay chum. Ongoing hatchery plants into Liberty Bay
streams are assumed to have been successful and to have established runs in
Liberty Bay. Evidence supporting this assumption is derived from the increasing
escapements closely correlated with hatchery releases.

The Sinclair Inlet chum depend primarily on natural spawning for production. The few
hatchery plants that have occurred in these streams used native fish as the brood
stock. Accordingly, these fish are classified as a native stock with a fairly high level
of certainty.

Gig Harbor/Ollala chum depend primarily on natural spawning for production. Ollala
Creek has had two plants. (1989 and 1990 from Minter Creek Hatchery.and Elson
Creek Hatchery respectively) totaling 12 pounds of eggs. It is unlikely that these
small plants have significantly affected the genetic component of the native stock.

- The Gig Harbor streams have received plants from Minter Creek Hatchery and Elson
Creek Hatchery, possibly affecting the gene pool. The Gig Harbor/Ollala Chum are
considered a mix of native and non-native fish.

STOCK STATUS

Fall chum from the East Kitsap region contribute to the commercial fishery in Puget
. Sound from the Strait of Juan de Fuca through Colvos Passage. As a group, the
East Kitsap chum.escapements have exceeded the escapement goals (revisited in
1984) in six out of the last eight years. As a group, there is an increasing trend in
escapement leveis. The same trend is seen for individual stocks with the greatest
relative increase in the Gig Harbor/Ollala stock. -

Run-size and escapement data are shown in the figure below. Escapement data give
a good representation of the number of spawners in the area. Different escapement
goals are used for even and odd years, but are not plotted on the graph. The even-
year and odd-year escapement goals are 21,000 and 18,000 respectively. Run-size
data reflect the number of returning East Kitsap fall chum as they enter Washington
waters. The difference between the run size and escapement represents the harvest
within Washington waters.
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EAST KITSAP
Fall Chum Salmon
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More information on individua! stocks is presented in the Stock Reports which foliow.
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SOUTH SOUND -- GIG HARBdRIOLLALA CREEK
FALL CHUM

STOCK DEFINITION AND ORIGIN

The Gig Harbor/Ollala fali chum were identified as a stock because they are isolated
from other Puget Sound fall stocks by geographic and temporal differences. The
spawning streams of this stock drain the Kitsap Peninsula and enter Puget Sound just
southwest of The Narrows. The spawning streams in the Gig Harbor/ Ollala area are
geographically separated from other Puget Sound spawning streams. These streams
characteristically have relatively low gradients and small drainages. The closest
spawning tributary is Chambers Creek (across The Narrows), but the Gig
Harbor/Oliala fall stock complex spawns earlier (late November-December), creating

a temporal separation among the Chambers winter stock. Ollala chum may spawn as
late as mid-January but are also separated from the Chambers winter stock by
geography. The Gig Harbor/Ollala Creek fall chum stock may be influenced by fail
chum strays from the Minter Creek Hatchery. Prior to 1989, the Minter Creek
Hatchery released fall chum of Hood Canal-origin. These fish were replaced by
Elson Creek Hatchery fall chum (South Sound-origin) in 1992." Consequently, the Gig
Harbor/ Ollala Creek stock is considered a mixed stock.

STOCK STATUS

The status of the stock is Healthy.

Escapement data derived from spawning ground surveys are the only consistent:
information available on the stocks status. Escapement estimates are available from

1968 to the present and range from 600 to 7,300. Escapement levels have been
“increasing since 1984. '
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STOCK DEFINITION PROFILE for Gig Harbor/Ollala Creek Fali Chum
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STOCK STATUS PROFILE for Gig Harbor/Ollala Creek Fall Chum

STOCK ASSESSMENT
DATA QUALITY—> Good
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STOCK ORIGIN
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STOCK DISTINCTION
Distribution, Timing

STOCK STATUS
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SOUTH SOUND — DYES INLET/LIBERTY BAY FALL CHUM

STOCK DEFINITION AND ORIGIN

The Dyes Inlet/Liberty Bay fall chum complex was identified as a single stock
because it is isolated from other Puget Sound stocks by geographic distribution and
to some degree temporal separation, and because spawn timing between the two
inlets is very similar. Dyes Inlet and Liberty Bay are two small inlets off Port Orchard
within the Kitsap Peninsula. Their tributaries are characterized by the relatively iow
gradient and small drainage of Kitsap Peninsula streams. As a group, these streams
are geographically separated from other Puget Sound spawning streams. The major
spawning tributaries for this.complex are Chico Creek and associated tributaries,
Barker Creek and Dogfish Creek.

The Dyes Inlet/Liberty Bay stock spawns in November (peak in mid-November),
which is somewhat early for fall chum. This unique run timing creates a temporal
separation from.most of the other Puget Sound fall chum stocks as well as from the
later-spawning Sinclair Inlet fall stock. \

The tributaries of both Dyes Inlet and Liberty Bay have had significant hatchery piants
from the Cowlings Creek tribal hatchery. The origin of the Cowlings Creek Hatchery
stock was Chico Creek fish, so this hatchery stock could be considered a native stock .
within Dyes Inlet. Releases of the Cowling Creek Hatchery stock into the tributaries
of Liberty Bay have probably established a mixed stock with native remnant
components.

STOCK STATUS

The status of this stock is Healthy.

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from

1968 to the present and range from 2,500 to 74,000. Natural spawning is stable and
has shown an increasing trend since the mid-1970s.
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STOCK DEFINITION PROFILE for Dyes lnlet/Liberty Bay Fall Chum

SPAWNER DISTRIBUTION
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STOCK STATUS PROFILE for Dyes Iniet/Liberty Bay Fall Chum
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SOUTH SOUND -- SINCLAIR INLET FALL CHUM.

STOCK DEFINITION AND ORIGIN

Sinclair Inlet fall chum were identified as a single stock because they are isolated
from other Puget Sound stocks by geographic distribution. In addition, fish from
individual streams within Sinclair Inlet ali exhibit similar spawn timing from December
through early January, creating a temporal separation from the earlier-spawning Dyes
Inlet/Liberty Bay fall stock. Sinclair Inlet is located off Port Orchard within the Kitsap
Peninsula. Its tributaries are characterized by the relatively low gradient and small
drainage typical of Kitsap Peninsula streams. The major spawning tributaries for this
stock complex are Gorst Creek, Anderson Creek, Ross Creek and Blackjack Creek.

Production is primarily by natural spawning with little hatchery influencé. The stock
should be considered a native stock.

STOCK STATUS

The status of the stock is Heaithy.

Escapement data derived from spawning ground surveys are the only consistent
information available on the stocks status. Escapement estimates are available from

1968 to the present and range from 500 to 7,200. Wild escapement has been stable
over the last ten years.

303



STOCK DEFINITION PROFILE for Sinclair Inlet Fail Chum
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STOCK STATUS PROFILE for Sinclair Inlet Fall Chum

STOCK ASSESSMENT
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OVERVIEW -- SOUTH SOUND WINTER CHUM STOCK
CHAMBERS CREEK
STOCK DEFINITION AND ORIGIN

Winter chum spawning in this region are isolated from other Puget Sound chum
stocks through geographic separation of the spawning grounds and run-timing
differences. Additionally, genetic studies have shown that winter chum are distinct
from both summer and fall chum stocks. Winter chum enter the south Puget Sound
from the first week in December through most of February. Chambers Creek winter
chum usually have completed spawning by the end of February.

Garrison Springs Hatchery, located near the mouth of Chambers Creek, uses wild

fish as brood stock. A portion of these fish is released back into Chambers Creek

while another portion is released into Puyallup River system (Clarks Creek). Since
the fish used in the hatchery operation are trapped wild fish from Chambers Creek,
the wild stock is considered to be native. ‘

STOCK STATUS

South Sound winter chum contribute relatively few fish to the commerciat fishery in
Puget Sound. The combined Chambers Creek and Nisqually winter chum escape-
ments have exceeded or nearly met (less than five percent difference) the _
escapement goals (revised in 1984) 12 out of the last 15 years. Escapement levels
have been healthy and stable during this time.

Run-size and escapement data are shown in the figure below. The escapement data
for this stock give a good representation of the number of spawners in the area.
Different escapement goals are used for even and odd years but are not plotted on
the graph. The total Puget Sound winter even-year and odd-year escapement goals
are 30,000 and 20,150 respectively.
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CHAMBERS CREEK
Winter Chum Salmon

Number of fish

More information on this stock is presented in the Stock Report which follows.
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SOUTH SOUND -- CHAMBERS CREEL( WINTER CHQ_M
STOCK DEFINITION AND ORIGIN |

Chambers Creek winter chum were identified as a stock because they are isolated
from other Puget Sound stocks by geographic and temporal separation. Chambers
Creek is the only tributary entering just south and on the east side of The Narrows
region of south Puget Sound. Its spawning area is geographically separated from
that of other Puget Sound stocks. Although there may be some overiap in adult
appearance in the creek of fall and winter stocks, there is a temporal separation in
their spawning. Chambers Creek fall stock spawn from November to December while
the winter spawning season is from December through February with a peak in
January. Genetic stock identification studies show the Chambers winter stock to be
similar to, but distinguishable from, the Nisqually winter stock. '

The Garrison Springs Hatchery is located on a small tributary of Chambers Creek.
The hatchery uses the fish ladder located at tide water to collect Chambers Creek
winter chum for their brood stock. Wild escapement goals are met prior to taking of
brood stock fish. The Chambers Creek winter stock is considered a native group of
fish. .

STOCK STATUS

The status of this stock is Healthy.

Stock assessment data include hatchery rack counts and stream 5urve'y information.
The stream surveys are used to monitor the escapement into Leach Creek. The
hatchery rack counts provide the best escapement estimates for the Chambers Creek

system and range from 200 to 6,300. Escapement of Chambers Creek winter stock
has been stabie over the last ten years with a slight increasing trend.
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STOCK DEFINITION PROFILE for Chambers Creek Winter Chum
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STOCK STATUS PROFILE for Chambers Creek Winter Chum

STOCK ASSESSMENT
DATA QUALITY-—> Good
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OVERVIEW -- SOUTH SOUND - CHAMBERS CREEK COHO STOCK
CHAMBERS CREEK |
STOCK DEFINITION AND ORIGIN

The Chambers Creek basin includes the Chambers Creek and Sequalitchew Creek
drainages. Coho salmon utilize, to some degree, almost all of the accessible -
tributaries in this area. Coho returning to these tributaries typically enter freshwater
from late August to late December, with some variation observed between years.
Spawning timing has not been documented by surveys specific to this stock.

There have been substantial releases of hatchery-origin coho within this area, with
significant yeariing plants in the 1850s. Fingerling/fry plants have occurred from 1978
to the present. There are also annual yearling releases from Lake Sequalitchew and
the net pen program at Fox Island that contribute adults to the Chambers Creek
spawning population. It should be noted that many of the early off-station yearling
releases were not consistent with current optimal size and time-of-release strategies,
and their subsequent contribution to the wild spawning popuiation is unknown.

Additional to that consideration are the potential survival differentials to various stocks
tntroduced into this area, questions regarding spawning success in the wild of
hatchery-origin coho and any distinctions between native and intreduced stocks in
terms of either temporal or physical spawning distributions. As a result of these
uncertainties, the coho stock in this area has been designated as probable mixture of
native and non-native stocks, without any conclusion as to the relative influence of
those stocks within the current population. There can be no confident quantification
of the genetic impact of non-native stock introductions until an effective genetic
research tool is developed and implemented for coho salmon.

There are no significant differences in timing or any unique biological characteristics
documented for the coho in this basin that would suggest multiple stocks. The
distinction of this stock from those in surrounding drainages is therefore dependent
upon a determination of geographic spawning separation, the result of subjective
judgements regarding the probability of significant spawner interchange between
those drainages. It is possible that this stock is not truly distinct, as a result of
hatchery releases and straying of hatchery fish, from deep South Sound Tributary
coho, and its status as a separate stock may change. Until a genetic determinant is
available and used to evaluate this stock. this designation is tentative.
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- STOCK STATUS B

Coho of Chambers Creek basin origin are harvested primarily in Canadian and
Washington troll, net and sport fisheries. There are directed terminal area fisheries
on this stock to harvest surpius hatchery returns. :

There is no stated natural escapement goal for the Chambers Creek stock, given the
impact of hatchery-origin adults on the naturally spawning population. Hatchery rack
counts are available, however, they inciude strays from local hatchery and net pen
projects. Consequently, accurate escapement estimates for naturally-spawning
Chambers Creek coho are not available.

Run-size and escapement data are shown in the figure below.

CHAMBERS CREEK
Coho Saimon
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More information on this stock is presented in the following Stock Report.
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SOUTH SOUND -- CHAMBERS CREEK COHO -

STOCK DESCRIPTION AND ORIGIN

This stock is classified on the basis of distinct geographic spawning distribution.
These fish do not exhibit any documented unigue biological characteristics and their
temporal distribution is not distinct. Spawning timing is not available, but arrival at
the Chambers Creek hatchery rack generaily peaks in mid- to late October and trails
off through December.

The native stock in this system has likely been influenced by hatchery-origin stocks.
From 1952 to 1959, annual releases of Green River hatchery yearlings were made
into Chambers Creek. A comprehensive off-station fingerling release program began
in this system in 1978 and continues to present, utilizing Minter Creek hatchery stock.
Additionally, since 1977, there has been substantial straying (approaching 75 percent)
of adults to this drainage from the Lake Sequalitchew rearing program and the Fox
Island Net Pens (Darrell Mills, personal communication). These programs have
utilized a variety of hatchery stocks (including Minter, Puyallup, Skykomish, Hood
Canal, Baker, Issaquah, George Adams, Skagit, Nooksack, Samish and some
hybrids) over their history. This stock is probably a mixture of the native fish and the
introduced non-native stocks.

STOCK STATUS
The status of Chambers Creek coho appeérs to be Heaithy based on trap counts.

Although the trap counts are available, they reflect significant numbers of stray fish
(see above), and therefore may represent regional extended rearing programs more
than the actuai natural production of this system. Trap counts show that total
escapement into the system is fairly stable.

These data account for the nominal Healthy status of the stack.’ The fitness of the
native stock may have been affected by non-native stock introductions, but specific
changes have not been documented at this time. ' ‘

* Based on analysis of data subseguent to the publication of this SASSI report, the status of
Chambers coho is more appropriately described as “"unknown”. Stock status will be re-evaluated
in the next edition of the SASSI report.
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STOCK DEFINITION PROFILE for Chambers Creek Coho

SPAWNER DISTRIBUTION
DISTINCT? - YES

SPAWNER

DISTRIBUTION
15 M les SCALE
JTIMING Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec DISTINCT
| I | | | j | oo | | | I
TERMINALRUN | : —  UNK
RIVER ENTRY E———— UNK
SPAWNING | |  UNK

BIOLOGICAL CHARACTERISTICS
DISTINCT? - NO



STOCK STATUS PROFILE for Chamber_s Creek Coho
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OVERVIEW -- SOUTH SOUND - DEEP SOUTH SOUND COHO
STOCK

DEEP SOUTH SOUND
STOCK DEFINITION AND ORIGIN

. The Deep South Sound basin includes the tributaries south of the Tacoma Narrows,
excluding the Chambers Creek, Nisqually River and Deschutes River basins. Most of
the streams utilized by this stock drain into Case, Carr, Henderson, Eid, Totten,
Skookum, and Hammersley inlets, Oakland Bay and into the passages between
islands in deep South Sound and the mainland. Coho returning to these streams
typically enter freshwater from mid-September to mid-November and spawn from late
October to mid-December with some variation observed between streams and
between years within streams. :

There have been substantial releases of hatchery-origin coho within this area, with
significant off-station yearling plants from the early 1950s to the mid-1970s. Off-
station fingerling/ry piants occurred annually from the mid-1950s to the present time.
There are also annual on-station yearling releases from the hatchery facility on Minter
Creek and from various pen rearing programs throughout the basin. It should be
noted that many of the early off-station yeariing releases were not consistent with of
current optimal size -and time-of-release strategies, and their subsequent contribution
to the wild spawning population is unknown. Straying rates from one net-pen facility
were examined in a study conducted in the 1974-1979 brood years (Rensel et al.
1988). It estimated that 0.3-0.6 percent of the coho salmon released escaped
annually to local streams. This represents a range of 10-20 percent of the average
total escapement to these systems. While there is known to be variability in
migration patterns, run timing, and other traits, differences in survival among various
hatchery-origin stocks are unknown,

Additional to those considerations are questions regarding the spawning success in
the wild of hatchery-origin coho and any distinctions between native and introduced
stocks in terms of either temporal or physical spawning distributions. As a result of
these uncertainties, the stock in this area has been designated as a probable mixture
of native and non-native stocks, without any inference as to the relative influence of
those stocks within the current population. There can be no confident quantification
of the genetic impact of non-native stock introductions until an effective genetic

- research tool is developed and implemented for coho salmon.

There are no significant differences in timing or any unique biological characteristics
documented for the coho in this basin that would suggest multipte stocks. The
distinction of this stock from those in surrounding drainages is therefore dependent
upon a determination of geographic spawning separation, the result of subjective
judgements regarding the probability of significant spawner interchange between
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those drainages. The off-station hatchery release history is fairly uniform throughout
this basin, suggesting that there may be some common impact of hatchery-origin
coho introductions. Until a genetic determinant is available and used to evaluate this.
stock, this designation is tentative.

STOCK STATUS

Coho of deep South Sound basin-origin are harvested primarily in Canadian and
Washington troll, net and sport fisheries. There are directed terminal area fisheries
~on this stock to harvest surplus hatchery returns.

The natural escapement goal for Deep South Sound coho is 9,200. The run
reconstruction database shows escapement fluctuating over a wide range about the
goal and run size estimates (the number of fish in escapement and Puget Sound net
catches), from 1965 to present, fluctuating over a broad range, as well. The
escapement goal has been accomplished five times in that 27 year period. The Deep
South Sound stock’s performance evaluation is based upon this run reconstruction
data. Those data indicate, despite very low escapements in 1989 and 1991, fairly
stable production (based on run size estimates) and a generally healthy state.

The figure below, which illustrates natural coho production trends in this basin, is
derived from the run reconstruction database. Piease note that some.of the run size
estimated for the last ten to 15 years may be attributabie to misallocation of hatchery-
origin production to the natural stock. The magnitude of this possible error has not
been estimated at this point in time. - The escapement goal is not plotted on this
graph since the primary management objective in this basin is to minimize surplus
hatchery returns through harvest rates which generally preclude accomplishing that
goal. . ‘
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DEEP SOUTH SOUND
Coho Salmon
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More information on this stock is presented in the Stock Report which follows.
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SOU'i'H SOUND -- DEEP SOUTH SOUND TRIBS COHO

STOCK DEFINITION AND ORIGIN

This stock is defined on the basis of geographic spawning distribution. This stock
does not exhibit any documented unique biological characteristics, and its spawning
‘timing is typical of hatchery timing (most spawning occurring from late October to
mid-December).

This geographic area has been heavily planted with hatchery-origin coho. Off-station
yearling releases occurred almost annually from 1952 to the mid-1970s within this
area, with Green River and Minter Creek stocks predominant. There were also
releases of Issaquah (1955), Hood Canal (1963 and 1965), George Adams (1971- .
1973) and Skykomish (1957) yearlings. There have also been significant releases of
pen-reared yearlings in this area that have probably contributed to the spawning
population of this stock. These projects have primarily utilized Skykomish, Skagit and
Issaquah stocks with lesser use of a variety of others. There have been off-station

- fingerling or fry releases in almost every year since the mid-1950s. Once again,
Minter and Green River were used most frequently, with almost every other Puget
Sound hatchery represented to some degree. Since the mid-1970s, there has been
an effort to consistently use Minter stock in this area, which has been accomplished
with only a few exceptional reieases of Green River and George Adams stocks. This
stock is probably a mixture of the native and various introduced non-native stocks.

STOCK STATUS
This stock is currently considered Healthy.

Index data are good for this stock back to 1981. Run reconstruction should represent
the production trends of this stock fairly well, aithough there may be some attribution
of hatchery production to the natural stock.

This stock should be closely monitored and, if escapements continue to track the
current trend or run size estimates fall, its status be reevaluated.

Coho habitat in the deep South Sound area is being affected by increasingly intensive
land-use activities, inciuding timber management, Christmas tree farming, agricuiture,
rural development and urbanization. Large tracts of land in this area are currently
being converted from forest to residential development. Information on habitat
conditions is available for only some South Sound streams, however, there is
evidence of widespread habitat degradation. Spawning/incubation habitat is being
destabilized by increased peak stream flows associated with urban development and
wetland loss. Spawning gravel is being degraded by fine sediments from timber
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STOCK DEFINITION PROFILE for Deep South Sound Tribs Coho
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STOCK STATUS PROFILE for Deep South Sound Tribs Coho
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harvest, land clearing and development. The productivity of rearing habitat is
affected by increased water temperatures associated with removal of riparian _
vegetation, filling of pools with coarse and fine sediment, reduction in large woody
debris recruitment and summer low flows. Winter refuge habitat has been reduced
due to channelization and disturbance of off-channel habitats and wetland systems.
Because of the intensive development pressure in this region, future coho production
will depend on successful maintenance of natural habitat-forming processes as these
watersheds undergo rapid development, as well as restoration of habitat affected by
past land use. ' '
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OVERVIEW -- SOUTH SOUND - DESCHUTES COHO STOCK
DESCHUTES
STOCK DEFINITION AND ORIGIN

The Deschutes River basin includes the Deschutes River drainage and several
independent tributaries to Capitol Lake. Coho salmon utilize, to some degree, almost
all of the accessible tributaries in this area. Coho returning to these tributaries
typically enter freshwater from mid-September through mid-November and spawn
from late October to early January with some variation observed between streams
and between years within streams. '

The Deschutes River above Tumwater Falls was inaccessible to anadromous fish
prior to the construction of a passage facility in 1954. There were substantial
releases of hatchery-origin coho within this area, with significant yearling ptants from
the late 1940s to 1954. Off-station fingerling/fry plants occurred regularly from 1855
to 1964 and in 1981. Since 1981, there have been no off-station coho releases into
the Deschutes basin, unlike other deep South Sound tributaries where releases of
Minter Creek hatchery coho are made annually. There are annual yearling releases
from local salt water pen rearing programs that provide a low level adult contribution
(strays) to this spawning population. The stock in this basin has been designated as
an introduced stock.

There are no significant differences in timing or any unique biological characteristics
documented for the coho in this basin that wouid suggest multiple stocks. The
distinction of this stock from those in surrounding drainages is therefore dependent
upon a determination of geographic spawning separation, the resuit of subjective
judgements regarding the probability of significant spawner interchange between
those drainages. Additionally, the dissimitarity in ptanting histories between this and
surrounding stocks would suggest different impacts, further supporting separation.
Unti! a genetic determinant is avaiiable and used to evaluate this stock, this
designation is tentative.

STOCK STATUS

Coho of Deschutes River basin-origin are harvested primarily in Canadian and
Washington troll, net and sport fisheries. There are directed terminal area fisheries
on this stock to harvest surplus net pen program returns, however, extreme terminal
fisheries have been limited to minimize impact on this stock.

The natural escapement goal for Deschutes River coho is 8,100 (does not include
escapement for basin independents). The run reconstruction database shows
escapement fluctuating over a wide range about the goal and run size estimates (the
number of fish in escapement and Puget Sound net catches) over that same period,
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from 1965 to present, fluctuating over a broad range, as weil. This stock’s
performance evaluation is based upon this run reconstruction data, however, this
stock has been the subject of an intense production study, and those data are aiso
useful in assessing perfarmance over a shorter time span (1977 to the present).
These sources indicate a short-term decline, and unless this trend continues, the
fairly stable production over the long-term suggests a generally healthy state.

The graph beiow, which illustrates natural coho production trends in this basin, is
derived from the run reconstruction database. Some of the run size estimated for the
last ten to 15 years may be attributable to misallocation of hatchery-origin production
to the natural stock. The magnitude of this possible error has not been estimated at
this point in time. The current escapement goai is plotted across this graph. Even
though this area is primarily managed to minimize surplus hatchery returns, this stock
is afforded some protection by the lack of an extreme terminal fishery in Budd Inlet.

DESCHUTES RIVER
Coho Salmon

140

ﬁl.lnbu' of fish
_{Thoussnde)

More information on this stock is presented in the stock Report which follows.
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SOUTH SOUND -- DESCHUTES COHO

STOCK DEFINITION AND ORIGIN

This stock is defined on the basis of distinct geographic spéwning, distribution. This
stock does not exhibit any unique biological characteristics, and its spawning timing is
typical (most spawning occurring from late October to early January).

The Deschutes River above Tumwater Falls was inaccessibte until the construction of
the fish passage facility in 1954. Green River yearlings were released in the lower
system beginning in the late 1940s and continuing to 1954. Fingerlings were
released into the system from 1955 to 1964, primarily utilizing Green River stock as
well as single year release of Skagit stock (1961). This stock has been the subject of-
an intensive production study (beginning with the 1977 brood) and there have been
limited releases of hatchery yearlings (Skykomish, Sol Duc, George Adams (Hocd
Canal) and Puyallup stocks) to calibrate smolt trap efficiency. There were significant
 off-station releases of Minter and Puyallup fingerlings into this system in 1981 with
very limited introductions after that time. This stock is an introduced non-native
stock. This system has not experienced the same degree of off-station releases as
the remainder of the South Sound systems, both in terms of the variety of stocks
used and in terms of the magnitude and the widespread distribution of plants in the
South Sound program.

STOCK STATUS
The stock is currently considered Healthy.

The database derived from the production study is excellent and provides the best
indication of this stock's recent production trend. There are aiso run reconstruction
data for this stock which are useful over a broader time frame.

The 1989 and 1991 escapements are the lowest in the production study dataset
(1977 through 1991) and would indicate a short-term severe decline. However, run
reconstruction data show several years with returns near or below these levels and
- indicate that recent run sizes for this stock are not atypically low. If escapements
continue to track recent levels, this stock’s performance should be more closely
scrutinized, primarily within the context of the production study database.

Habitat used by coho in the Deschutes River system is being affected by processes
including accelerated sediment transport, extensive bank erosion, disturbance of
riparian vegetation and isolation of the floodplain from the river channel. These
processes are associated with natural sensitivities (such as unstable soils) and

_ increasingly intensive land use, including widespread timber harvest in the upper
watershed, agriculture and residential development further downstream and urban
and industrial development in the lower river and estuary. No comprehensive study
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STOCK DEFINITION PROFILE for Deschutes Coho
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STOCK STATUS PROFILE for Deschutes Coho
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of habitat factors limiting coho production has been performed in the Deschutes
watershed, however, habitat problems that affect various coho life history stages can
be identified from existing information. Spawning/incubation habitat has been
destabilized by debris flows in streams such as Huckleberry Creek, and spawning
gravel has been degraded by fine sediment from sources such as iandslides and
bank erosion. The quantity and quality of rearing habitat has been affected by
summer low flows, filling of poois with sediment and reduction in large woody debris
recruitment and loading. In addition, clearing of riparian vegetation has reduced
canopy shading, increasing summer water temperatures. Availability of off-channel
winter refuge habitat appears to have been reduced by floodplain development and

- channelization. Improvement of natural coho production in the Deschutes system will
require reduction of land-use impacts and recovery of productive habitat conditions

- for all coho life history stages.
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OVERVIEW -- SOUTH SOUND -- EAST KITSAP COHO STOCK
| EAST KITSAP |
STOCK DEFINITION AND ORIGIN
The East Kitsap basin includes tributaries to the west side of "F'ugét Sound, ndrth of

the Tacoma Narrows to the north end of the Kitsap Peninsula. Coho salmon utilize,
to some degree, almost ail of the accessible streams in this area. Coho returning to

_these streams typically enter fresh water from.early September to mid-November and

spawn from late October through December with some variation observed between
streams and between years within streams.

There have been substantial releases of hatchery-origin coho within this area, with
significant off-station yearling plants from the early 1950s to the early 1970s.
Sporadic off-station fingerling/fry plants also occurred during that time frame, with a
comprehensive program beginning in the mid-1970s and continuing to the present.
There are also annual yearling reieases from various pen rearing programs
throughout the basin. It should be noted that many of the early off-station yearling
releases were not consistent with current optimal size and time-of-release strategies,
and their subsequent contribution to the wild spawning population is unknown.
Straying rates from the pen rearing projects are also unknown, as are the potential
survival differentials related to the various stocks introduced into this area.

Additional to those considerations are questions regarding the spawning success in
the wild of hatchery-origin coho and any distinctions between native and intfroduced
stocks in terms of either temporat or physical spawning distributions. As a result of
these uncertainties, the stock in this area has been designated as a probable mixture
of native and non-native stocks, without any inference as to the relative influence of
those stocks within the current popuiation. There can be no confident quantification
of the genetic impact of non-native stock introductions, regarding either a current
presence of hatchery type components in this population or hybridization of the native
stock, until an effective genetic research tool is developed and implemented for coho
salmon. :

There are no significant differences in timing or any unique biological characteristics
documented for the coho in this basin that would suggest multiple stocks. The
distinction of this stock from those in surrounding drainages is therefore dependent
upon a determination of geographic spawning separation, the result of subjective
judgements regarding the prabability of significant spawner interchange between
those drainages. The off-station planting history is fairly uniform throughout this
basin, suggesting that there may be some common impact of hatchery-origin coho
introductions. Until a genetic determinant is available and used to evaluate this
stock, this designation is tentative.
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STOCK STATUS

Coho of East Kitsap basin origin are primarily harvested in Canadian and Washington
troll, net and sport fisheries. There are directed terminal area fisheries on this stock
to harvest surplus hatchery returns.

The natural escapement goal for East Kitsap coho is 2,400. The run reconstruction
database shows escapement fluctuating over a wide range about the goal and run
size estimates (the number of fish in escapement plus Puget Sound net catches),
from 1965 to 1991, fluctuating over a broad range, as well. The East Kitsap stock's
performance evaluation is based upon this run reconstruction data which indicate
fairly stable production and a generally healthy state. '
The figure below, which illustrates natural coho production trends in this basin, is
derived from the run reconstruction database. Piease note that a significant portion
of the run size estimated for the last ten to 15 years is attributable to misallocation of
net pen-origin production to the natural stock. The magnitude of this possible error

~ has not been estimated at this time. Specifically, the inside run size in 1975, 1976
and from 1981 to the present contains significant net pen production. The
escapement goal is not plotted on this graph since the primary management objective
in this basin is to minimize surplus hatchery returns through harvest rates which
generally preclude accomplishing that goal. '

EAST KITSAP
‘Coho Salmon

(Vhoussnds}

Number of fish

Aeturn Year

' l:wl—- Escapement == inside tun size I

More information on this stock is presented in the Stock Report which follows.
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SOUTH SOUND -- EAST KITSAP COHO

STOCK DEFINITION AND ORIGIN

This stock is defined on the basis of geographic spawning distribution. Unique
biclogical characteristics have not been documented for this stock, and its spawning
timing is not remarkable {(most spawning occurring from late October to iate
December). ' '

Yearling releases were common from 1952 to the early 1970s in this region. These
yearling plants were predominantly Minter Creek stock, although there were single
year releases of Dungeness (1966), 1ssagquah (1955), George Adams (1973),
Quilcene (1855), and Skykomish (1976) stocks, as well as three years of Green River
utilization (1956, 1960, and 1965). Fingerling releases for that same time period
were sporadic, with Minter Creek once again the apparent stock of choice. Since the
mid-1970s there has been a comprehensive off-station fry/fingeriing program in this
area which has used Minter stock almost exclusively. There may be some straying of
adult production from the Agate Pass Pen program into this spawning population, as
well. This stock is likely a mixture of native stock and introduced non-native stocks.

STOCK STATUS
The status of this stock is Healthy.
Index escapefnent data are good, dating back to 1983. Run reconstruction data are

also available and should reasonably represent this stock's production trends. Both
of these datasets indicate that production of this stock is fairly stable.
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STOCK DEFINITION PROFILE for East Kitsap Coho
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STOCK STATUS PROFILE for East Kitsap Coho
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OVERVIEW -- SOUTH SOUND SUMMER AND WINTER

STEELHEAD STOCKS
WINTER:
DESCHUTES HAMMERSLEY INLET
ELD INLET CASE / CARR INLETS
TOTTEN INLET EAST KITSAP

STOCK DEFINITION AND ORIGIN

tn South Puget Sound, no summer steelhead stocks and six winter steelhead stocks
have been identified. Wild winter steelhead in the Deschutes River, Eld Inlet, Totten
Inlet, Hammersley Inlet, Case/Carr Inlets, and East Kitsap are distinct stocks. Wild
winter steelhead in each stock are native, except the Deschutes River stock which
originated from non-native steelhead.

There is little or no information available to indicate whether these are genetically
distinct stocks. The stocks are treated separately due to the geographical isolation of
the spawning populations. There may be more or fewer stocks identified once more
comprehensive genetic, life history, and ecological information is available.

More information on each stock is presented in separate Stock Reports.
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SOUTH SOUND -- DESCHUTES WINTER STEELHEAD
STOCK DEFINITION AND ORIGIN |

Wild winter steelhead in the Deschutes River and tributaries are a distinct non-native
stock based on the geographical isolation of the spawning population. Run timing is
generally from November to mid-March and spawn timing is generally from early
January to early April for wild winter steelhead in this stock.

The Deschutes River steelhead run was developed from a South Puget Sound early-
returning stock from Chambers Creek near Steilacoom. The Deschutes River was
impassable to anadromous fish until laddered in 1954. Winter steelhead smolt plants
from Chambers Creek stock have been near 25,000 annually for about 50 years.
Offspring from spawning hatchery fish have produced a small "wild" run of fish
returning to the Deschutes.

STOCK STATUS
This status of the stock is Healthy.

This stock is managed primarily to provide a recreational harvest fishery and has no
escapement objective since the stock originated from hatchery stocks.

Sport harvest data are available since the early 1960s but wild winter steelhead were
not reported separately on steelhead permit cards untit the 1986-87 winter steelhead
season. Information on sport harvest of wild winter steelhead is available over the
majority of the run because the sport steelhead season is open through March 31.
The stock is exhibiting a short-term decline in wild steelhead sport harvest.

FACTORS AFFECTING PRODUCTION

Habitat -- The short-term decline for this stock is likely due, in part, to recent
changes in ocean survival. A recent Washington Department of Wildlife study
(Cooper and Johnson 1992) concluded that there have been long-term fluctuations
and recent declines in winter, summer, hatchery and wild steelhead abundance and
survival in the Puget Sound, Strait of Juan de Fuca, Pacific coast, and Columbia
River areas in Washington. There were also similarities in the overall trends and
year-to-year trends of steelhead abundance in Washington, British Columbia and
Oregon. Similarities in survival trends over widespread geographic areas indicate
that common factor(s) to each of these areas are responsibie for recent changes in
steethead survival. A combination of factors contributed to the recent decline in
steelhead abundance including low ocean productivity, competition for food in the
ocean, and harvest of steelhead in authorized and unauthorized high seas drift net

fisheries.
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STOCK DEFINITION PROFILE for Deschutes Winter Steelhead
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STOCK STATUS PROFILE for Deschutes Winter Steelhead
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The estuary at the mouth of the Deschutes was excavated to create Capitol‘ Lake.
Material fill was used to create buildable land and a port. These turn-of-the-century
activities continue to limit the Deschutes system productivity.

Currently, sedimentation in the river and biocks to fish passage at the fish ladders are
maijor in-stream habitat concerns.

Predation on migrating wild steelhead smolts and returning wild adults may also
affect production.

Harvest Management — No directed tribal fishery occurs on the Deschutes winter
steethead. The sport fishery is concentrated in the lower river and downstream of
Deschutes Falls. The sport fishery harvest has been under 50 fish for the past five
years with a steadily declining trend since 1984,

Hatchery -- This non-native run benefits from hatchery-origin returning adults. Levels
of returns are so low that habitat seeding needs are probably not being met.
Chambers Creek and Bogachiel hatchery stocks are appropriate enhancement in this
watershed to maintain the gene pool developed over the past 50 years.

Characteristic of a supplemented arificial run, the percent of wild fish remains fairly

constant by month from December through March. November returns are low for
both hatchery and wild fish.
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SOUTH SOUND -- ELD INLET WINTER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild winter steelhead in Eid Inlet tributaries are native to the drainages and a distinct
stock based on the geographical distribution of the spawning populations in Perry
Creek and MclLane Creek.

Run timing is generally from December through mid-March- and spawn timing is
generally from early February to early April for wild winter steethead in this stock.

STOCK STATUS

_ The status of the stock is Unknown. This stock is comprised of a historically small
number of steelhead, but there is insufficient information to classify its status as
either Heaithy, Depressed, or Critical.

Spawniﬁg escapement is not monitored for this stock nor has an escapement goal
been identified. :

Sport harvest data are not available since no steelhead fisheries occur.
FACTORS AFFECTING PRODUCTION

. Habitat - Perry Creek has very low flows during summer months limiting the ability
to produce a two-year-old steelhead smolt. McLane Creek heads in beaver ponds
and has relatively good habitat which is limited in length. Fish returning to these
streams in deep South Puget Sound must navigate a gauntlet of predators and _
fisheries which may be partially responsible for declining returns. Saltwater survival
has been poor for steelhead from all Puget Sound streams/rivers for the past few

years.

Harvest Management - There is no targeted tribal or sport fishery on Perry or
McLane creeks. Saltwater interceptions during the migration to this area are
possible.

Hatchery -- Hatchery steelhead smolts are not stocked in these streams.
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STOCK DEFINITION PROFILE for Eld Inlet Winter Steelhead
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STOCK STATUS PROFILE for Eld Inlet Winter Steelhead
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SOUTH SOUND -- TOTTEN INLET WINTER STEELHEAD

STOCK DEFINITION AND ORIGIN

Wild winter steelhead in Totten Inlet tributaries are native and a distinct stock based
on the geographical isolation of the spawning population in Skookum, Kennedy, and
Schneider creeks.

Run timing is generally from December through mid-March and spawn timing is
generally from early February fo early April for wild winter steelhead in this stock.

STOCK STATUS

The status of the stock is.Unknown. ‘This stock is comprised of a histbricaliy smali
number of steelhead, but there is insufficient information to classify its status as
either Healthy, Depressed or Critical.

Spawning escapement is not monitored for this stock nor has an escapement goal
been identified..

Sport harvest data are available since the early 1960s, but wild winter steelhead were
not reported separately on steelhead permit cards unti! the 1986-87 winter steelhead
~season. Information on sport harvest of wild winter steelhead is available for only the
early portion of the run because the sport steelhead season closes on February 28.
As a result, sport harvest data cannot be used to assess the status of the wild stock.

More information needs to be coliected on this stock eo that stock status can be
determined. As a small stock, it could be especially vulnerable to any negative
impacts. .

FACTORS AFFECTING PRODUCTION

Habitat - Low flows during summer rearing months and limited spawning habitat
characterize these streams. Steelhead returning from the ocean to these streams
have to pass through a gauntlet of predators and fisheries in Puget Sound. Kennedy
Creek has a falls at RM 2.5 which blocks anadromous passage.

Harvest Management -- There is no tribal harvest directed at returning wild adult
steelhead. Sport harvest extends from November through February on Skookum-
Creek and through March on Kennedy Creek. Harvest of wild steethead in the sport
fishery is very low.

Hatchery -- Kennedy Creek has received plants of hatchery steelhead smolts which
returned successfully until the past few years.
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'STOCK DEFINITION PROFILE for Totten Inlet Winter Steelhead
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STOCK STATUS PROFILE for Totten inlet Winter Steelhead
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SOUTH SOUND -- HAMMERSLEY INLET WINTER STEELHEAD

- STOCK DEFINITION AND ORIGIN

Wild winter steelhead in Hamm_érsley Iniet tributaries- are native and a distinct stock
based on the geographical isoiation of the spawning population in Mill, Goldsborough,
Johns, Cranberry, Deer, Spring, Mataney, Uncle John, and Campbell creeks.

Run timing is generally from December through mid-March and spawn timing is
generally from early February to early April for wiid winter steelhead in this stock.

STOCK STATUS

The status of the stock is Unknown. This stock is comprised of a historically small
number of steelhead, but there is insufficient information to classify its status as
either Healthy, Depressed, or Critical.

Spawning escapement is not monitored for this stock nor has an escapement goal
been identified.

Sport harvest data are available since the early 1960s, but wild winter steelhead were
not reported separately on steelhead permit cards until the 1986-87 winter steethead
season. Information on sport harvest of wild winter steelhead is available for only the:
early portion of the run because the sport steelhead season closes on February 28
and the wild harvest is very low. As a result, sport harvest data cannot be used to
assess the status of the wild stock.

More information needs to be collected on this stock so that stock status can be
determined. As a small stock, it could be especially vulnerable to any negatlve
impacts.

FACTORS AFFECTING PRODUCTION

Habitat -- A former diversion dam (RM 5.2) and poor fish passage facilities at the -
present dam (RM 2.3) until recent years significantly limited the production of
anadromous fish rearing and spawning in Goldsborough Creek. Extensive water
withdrawals by Simpson Timber Company during periods of low flow also limit the

~ production of juvernile steelhead in the lower Goldsborough Creek watershed.

Harvest Management -- There is no tribal fishery directed towards this stock. Sport

harvest seasons are from November through February on Mill Creek and through
March on Goldsborough Creek.
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STOCK DEFINITION PROFILE for Hammersley Inlet Winter Steelhead
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STOCK STATUS PROFILE for Hammersley Inlet Winter Steelhead
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Marine mammal predation on migrating wild steelhead smolts and returning wiid
adults may also affect production.

Hatchery - Goldsborough Creek has received hatchery smolt piants for many years
from an early-returning stock. '
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SOUTH SOUND -- CASE / CARR INLETS WINTER STEELHEAD
STOCK DEFINITION AND ORIGIN

Wild winter steelhead are native and a distinct stock based on geographical isolation
of the spawning population in tributaries to Case Inlet and Pickering Passage
(Sherwood, Coulter, Rocky, Dutcher, Artondale. and Jones creeks) and tributaries to
Henderson Bay and Carr Inlet (Minter, Buriey, Purdy, McCormick, and Lackey
creeks). :

Run timing is generally from Deéember through mid-March and -spawn timing is
generally from early February to early April for wild winter steelhead in this stock.

STOCK STATUS

The status of the stock is Unknown. This stock is comprised of a historically smali
number of steelthead, but there is insufficient information to classify its status as
either Healthy, Depressed, or Critical. '

Spawning escapement is not monitored for this stock nor has an escapement goal
been identified.

Sport harvest data are available since the early 1960s, but wild winter steelhead were
not reported separately on steethead permit cards until the 1986-87 winter steethead
season. Information on sport harvest of wild winter steelhead is available for onily the
early portion of the run because the sport steelhead season closes on February 28.
As a result, sport harvest data cannot be used to assess the status of the wild stock.

More information needs to be collected on this stock so that stock status can be
determined. As a small stock, it could be especiaily vuinerable to any negative
impacts.

FACTORS AFFECTING PRODUCTION

Habitat -- Low flows through summer months and limited spawning and fearing
habitat impact production in these streams. Urban development has also impacted
several of these streams. -

Harvest Management -- No tribal harvest is directed at this stock. A sport season
extending from November through February exists on Sherwood, Coulter, and Burley
creeks. Sport harvest seasons are protecting later-returning stocks of wild fish.
Sport harvest of wild steelhead is very low.

Hatchery -- Few of these streams have been planted with hatchery steelhead smolts.
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STOCK DEFINITION PROFILE for Case/Carr inlets Winter Steelhead
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STOCK STATUS PROFILE for Case/Carr Inlets Winter Steelhead
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SOUTH SOUND -- EAST KITSAP WINTER STEELHEAD
STOCK DEFINITION AND ORIGIN |

Wild winter steelhead are a distinct stock based on the geographical isolation of the
spawning population in tributaries to Colvos Passage (Ollala and Crescent creeks),
Yukon Harbor (Curiey Creek), Sinclair Inlet (Gorst, Blackjack, and Ross creeks), Dyes
Inlet (Barker, Clear, and Chico creeks), Liberty Bay (Scandia and Dogfish creeks),
and Miller Bay (Grovers Creek). Little is known about the genetic composition of the
stock. Wild winter steelhead are native to the majority of East Kitsap streams.

Run timing is generally from Décember through mid-March and spawn timing is
generally from early February to early April for wild winter steelhead in this stock.

‘STOCK STATUS

The status of the stock is Unknown. Due to the relatively smail size of the majority of
drainages in East Kitsap, this stock is comprised of a historically small number of
steelhead.

Spawning escapement is not monitored for this stock nor has an escapement goal
been identified. :

Sport harvest information is only available for Curley Creek but wild winter steelhead
were not reported separately on steelhead permit cards until the 1986-87 winter
steelhead season. Information on sport harvest of wild winter steelhead is availabie
for only the early portion of the run because the sport steelhead season closes on
February 28. As a result, sport harvest data cannot be used to assess the status of
the wild stock. : : '

More information needs to be collected on this stock so that stock status can be
determined. As a small stock, it could be especially vulnerable to any negative
impacts.

FACTORS AFFECTING PRODUCTION
Habitat -- Freshwater habitat has been impacted by land-use activities, although

quantitative data are limited. Low flows during the summer months and limited
spawning and rearing habitat affect production in these streams.
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STOCK DEFINITION PROFILE for East Kitsap Winter Steelhead
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STOCK STATUS PROFILE for East Kitsap Winter Steelhead
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Harvest Management -- There is no directed tribal ﬂshery on this stock. A steelhead
sport fishery is open only on Curiey Creek and closes on February 28 before the
majority of the wild stock enters the stream. : '

Hatchery -- Only Curley Creek has been planted with hatchery steelhead smoits, but
it has not been stocked for many years.
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GLOSSARY
ALLELE -- One of two or more alternative forms of a gene.

ANADROMOUS FISH -- Species that are hatched in freshwater mature in saitwater,
and return to freshwater to spawn.

BROOD STOCK -- Those adult salmonids that are destined to be the parents for a
particular stock or smailer group of fish.

CRITICAL STOCK -- A stock of fish experiencing production levels that are so iow
_ that permanent damage to the stock is likely or has already occurred.

COMPOSITE STOCK -- A stock sustained by both wild and artificial production.

CULTURED STOCK -- A stock that depends upon spawning, incubation, hatchmg or
rearing in a hatchery or other artificial production facility.

DENDROGRAM -- A graphic summary of the genetic relationships among
populations. The horizontal distance at which the stock branches connect indicates
the degree of similarity/dissimilarity. The longer the distance at which the branch
points connect, the greater the average genetic differences among stocks. .

DEPRESSED STOCK -- A stock of fish whose productron is below expected levels
based on available habitat and natural variations in survival rates, but above the level
where permanent damage to the stock is likely.

ELECTROPHORESIS -- A process whereby chargedmolecu!es (such as enzymes
and other proteins) are separated in an electric field.

ENDANGERED SPECIES ACT (ESA) — A 1973 Act of Congress that'mandated' that
“endangered and threatened specres of fish, wildlife, and plants be protected and
restored. : '

ESCAPEMENT -- Those fish that have survived all fi shenes and will make up a
'spawning population. _

ESCAPEMENT FLOOR - The lower bound of an escapement range.

ESCAPEMENT GOAL -- A predetermined biotogically derived number of salmonids
that are not harvested and wnll be the parent spawners for a wild or hatchery stock of
fish.
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ESCAPEMENT OBJECTIVE -- A predetermined number of salmonids that varies

from the escapement goal, and are not harvested and will be the parent spawners for - -

a wild or hatchery stock of fish.

EXTINCT STOCK -- A stock of fish that is no longer present in its original range, or
as a distinct stock elsewhere. Individuals of the same species may be observed in
very low numbers, consistent with straying from other stocks.

FISHERY -- The act, process, or occupation of attempting to catch fish, which may be
retained or released.

FRY -- Young salmonids that have emerged from the gravel and are up to one month
of age or any cuttured saimonid from hatching through fourteen days after being
ponded.

GENE -- A specific unit of genetic material (DNA) that encodes the information for a
single genetic trait.

GENE POOL - The total variety and 'proportions of alleies within a population.

GENETIC DISTANCE -- A statistical measure that summarizes the detectable genetic
differentiation among collections or stocks based on allele frequency differences
across all gene loci screened. There are a variety of different genetic distance
statistics in the published literature (e.g. Nei, Rogers, Cavalli-Sforza & Edwards),
each with its strengths and weaknesses.

GENETIC STOCK IDENTIFICATION (GSI) - A method that can be used to
characterize populations of organisms based on the genetic profiles of individuals.
The genetic stock identification process consists of a series of steps: (1) collect
selected tissues from a representative sample of individuals from the population(s)
under investigation; (2) develop genetic profiles for the individuals in each population
by conducting starch-gel electrophoresis and histochemical staining using tissue
extracts; (3) characterize each population by aggregating the individual genetic
profiles and computing allele frequency distributions; and (4) conduct statistical tests
using the allele counts characterizing each population to identify significantly different
populations. _ :

GENOME -- The total genetic composition of an individual. The complete génetic
information possessed by an organism.

HABITAT -- An area that supplies food, water, shelter, and a space necessary for a
particular animal’s existence. '

HARVEST -- Fish that are caught and retained in a fishery (consumptive harvest).
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- HARVEST RATE -- The proportion of a returning run or total population of salmonids
that is taken by fisheries, usually expressed as a catch to escapement ratio..

HATCHERY PRODUCTION -- The spawning, incubation, hatching, or rearing of fish
in a hatchery or other artificial production facility (e.g. spawning channels,, egg
incubation boxes, or pens). '

| HEALTHY STOCK -- A stock of fish éxperiencing production levels consistent with its
available habitat and within the natural variations in survival for the stock. :

HYBRIDIZATION -- The interbreeding of fish from two or more different stocks.

LARGE WOODY DEBRIS (LWD) -- Conifer or deciduous logs, fimbs or root wads
twelve inches or larger in diameter. , . '

LOCUS {LOCI) -- The site of a specific géne on a chromosom'e. Often used to refer
to a gene and its alleles.

MAXIMUM SUSTAINED HARVEST (MSH) - The maximum number of fish of a
management unit that can be harvested on a sustained basis, measured as the
number of fish that would enter fresh water to spawn in the absence of fishing after
accounting for natural mortality. MSH is intended to mean maximum sustained
harvest to Washington fisheries.

MIXED STOCK -- A stock whose individuals originated from commingled native and
non-native parents, and/or by mating between: native and non-native fish
(hybridization); or a previously native stock that has undergone substantial genetic
alteration. . _ : :

MIXED STOCK FISHERIES -- Any ﬁshe'ry that catches fish that represent a number
of commingled stocks. :

NATIVE STOCK -- An indigenous stock of fish that has not been substantially.
impacted by genetic interactions with non-native stocks or by other factors, and is still
present in all or part of its original range. In limited cases, a native stock may also
exist outside of its original habitat (e.g. captive brood stock programs).

NET PEN -- A fish rearing enclosure used in iakes and marine areas.

NMES -- National Marine Fisheries Service.

NON-NATIVE STOCK -- A stock that has become established outside of its original
range.
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' OFF-STATION RELEASES -- Releases of juvenile hatchery-reared fish into streams
or lakes at some distance from the hatchery where they were reared.

ON-STATION RELEASES -- Releases of ;uvenlle hatchery-reared fish from hatchery
facilities. -

- PRODUCTION TYPE - The method of spawning and rearing that produced the fish -
that constitute a stock.

PRODUCTIVITY -- A measure of the capacity of a biological system. Also used as a
measure of the efficiency with which a biological system converts energy into growth
and production. |

REMOTE SITE INCUBATOR - A lightweight, dark-colored poly barrelz-incubator' that
employs plastic substrate (hatching medium), and can be sized to accommodate
5,000 to 125,000 eggs per incubator. They are used for incubating chum salmon

eggs.

RIPARIAN HABITAT -- The aquatic and terrestrial habitat adjacent to streams, lakes,
estuaries, or other waterways.

RM -- River mile.

RUN -- The sum of stocks of a single salmonid species which mlgrates to a particutar
region, river, or stream of origin at a particular season.

SALMONID -- Any member of the taxonomic family Salmonidae, which includes all
species of salmon, trout, and char. SASS! deals only with the Pacific salmon
(chinook, chum, coho, pink, and sockeye) and with steelhead trout.

SASSI -- Salmon and Steelhead Stock Inventory.

SMOLT -- A juvenile salmonid that is silvery with distinct parr marks and is
undergoing the physiological change to migrate from fresh to salt water.

SPAWNING POPULATION — Synonymous With the term stock.
STOCK -- The fish spawning in a particular lake or stream(s) at a particular season,
which fish to a substantial degree do not interbreed with any group spawning in a
different place, or in the same place at a different season.

STOCK ORIGIN -- The genetic history of a stock.

- STOCK STATUS -- The currént condition of a stock, which may be based on
escapement, run size, survival, or fitness level.
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SUPPLEMENTATION — The release and management of artificially propagated fish
in streams with the intent to increase or establish wild fish populations while
minimizing associated genetic and ecological nsks.

TERMINAL AREA -- A fishing area where a salmonid stock or run has separated
from other stocks/runs. '

TREATY TRIBES -- Any Indian tribe recognized by the United States government,
with usual and accustomed fishing grounds, whose fishing rights were reserved under
a treaty and have been affirmed by a federal court.

TREND -- The directional change in a time series data set.

UNKNOWN STOCK -- This description is applied to stocks where there is:insufficient

" information to identify stock origin or stock status with confidence.

USFWS -- United States Fish and Wildlife Service.

WATERSHED -- A basin including all water and land areas that drain to a common
body of water.

WILD STEELHEAD RELEASE (WSR) -- A hook-and-line fishery that requires wild
steelhead (defined by not having fin clips) to be reieased. Hatchery steelhead
(defined by having fin clips) may be retained.

WDF -- Washington Department of Fisheries.

WDFW -- Washington Department of Fish and Wildlife.

WDW -- Washington Department of Wildiife.

WILD STOCK -- A stock that is sustained by natural spawning and rearing in the
natural habitat, regardless of parentage (includes native).
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