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PREFACE

An essential component of the effort to rebuild the Columbia Basin's anadromous fish
resources is that available information and experience be organized and shared amon _
numerous organizations and individuals. Past experience and knowledge must form the basis
for actions into the future. Much of this knowledge exists only in unpublished form in
agency and individual files. Even that information which is published in the form of
technical and contract reports receives only limited distribution and is often out of print and
unavailable after a few years. Only a small fraction of the basin’s collective knowledge is
captured in permanent and readily available databases (such as the Northwest Environmental
Database) or in recognized journals.

State, tribal, and federal fishery managers have recognized these information management
problems and have committed to a program, the Coordinated Information System Project, to
capture and share more easily the core data and other information upon which management
decisions are based. That project has completed scoplr{%/and identification of key _
information needs and development of a project plan. Work performed under the CIS project
will be coordinated with and extend information contained in the Northwest Environmental
Database. Construction of prototype systems will begin in Phase 3.

Thisreport isonein a series of seven describing the results of the Coordinated Information
ﬂftem scoping and needs identification phase. A brief description of each of these reports
ollows.

CIS Phase II Products
Phase II Summary Report

This report (Roger 1992) summarizes and integrates the results of the next five reports and
relates them to deliverables identified in the Phase |1 cooperative agreement. Broader issues
of organization and operation which are not appropriate for the more focused reports are also
discussed. This report should be viewed as an executive summary for the CIS project to
date. 1f one wants aquick overview of the CIS project, this report and the project plan will
provide that perspective.

Report on Information Needs

This report (Weber et al. 1992) identifies the core information needed to plan, implement,
monitor, and evaluate projects to manage and restore anadromous fish. This information has
been organized into various categories and missing items are identified. Prototype testing in
Phase 3 will focus on this core information.

Data Catalog Report

This report (O’ Connor et a. 1992) might be thought of as a “yellow pages’ directory
describing relevant numeric data available throughout the basin. An easlly searched
electronic version will be developed during prototype development and the catalog will be
maintained and expanded.
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Technical and Administrative Options Report

This report (Allen et al. 1992) describes a process for implementing the CIS and feasible
hardware, software, and operational options. Recommendations are made for the prototype
and implementation phases of the project.

Library Resource Options Report

This report (Roseberry 1992) describes options for the size and operational features for the
non-numeric portion of the CIS. Recommendations are made for the prototype and
implementation phases.

Stock Summary Reports

These reports (Olsen et al. 1992; Hymer et a. 1992; Kiefer et al. 1992) are available in five
separate volumes for Oregon (2), Washington (2), and Idaho (1). The reports contain basic
biologic information on anadromous fish populations in the Columbia Basin.  This"
information will be inporgorated into com;uterized data bases during prototyping and
implementation and will be updated annually.

Project Plan
The Project Plan (Roger et a. 1992) is derived directly from recommendations from the

above reports. It describes anticipated activities, staff needs, and cost of the project for the
testing and implementation phases.
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INTRODUCTION
Purpose of the Report.

These volumes update the Stock Assessment Report (SAR) published in 1985 (Howell et al.). They
have been enlarged partialy in response to Northwest Power Planning Council comments concerning
the 1985 report.  The volumes are new in their format and an annual updating and refining of their
information is anticipated. The volumes include both genetic information such as electrophoretic
profiles, and non-genetic information. Non-genetic items include the abundance of populations,
number of smolts released or outmigrating, and number of adults caught in the subbasin, etc.

The reports are divided into subbasin chapters composed of sections reporti r{%/_the species of salmon
and steelhead present, and their production type (natural and/or hatchery). Within each subbasin,
the species are listed in the following order, It present:

spring chinook
summer chinook
fall chinook
coho

chum

sockeye

summer steel head
winter steelhead

Within each species, naturally produced fish are listed before hatchery produced fish and early run
types before late run types.

It should not be presumed that the geographical scale of these units is of biological significance.
The subbasins used were the same as those units defined in the Columbia Basin Subbasin Plannin
Process.  Some agencies chose to summarize datain finer geographic sub-divisions. The use of the
word “stock” in the title “ Stock Summary Report” refers to these geographic subbasin units, and
does not presuppose any evolutionary significance. As in the 1985 SAR, the information varies
from specific conclusions based on substantial data, to general statements which have not been
verified. The standards established and agreed upon by the contributors may have not yet been met
in al categories by the authors.

Desired Qualities in Stock Assessment Data.

These data should be used with caution if used to compare subbasin populations. A description of
how the data was collected and summarized follows in the methods section, and the reader is urged
to contact the primary authors for further clarification.

The methods of comparing stock data may vary, but there are certain qualities such data should
have. A calibration of the effects the environment has on the traits described would also give
analyses more meaning. For example, the environmental influences of temperature, size and timing
of release or outmigration, and harvest may all influence the observed age composition of a brood.

Life history differences between stocks should not be artifacts of year-to-year variations in
abundance. This is one reason information was reported in the brood year format. Multiple year
class data were reported so the magnitude of a trait’s temporal variation might be assessed.




Brood Year Format

The brood year format was used in the magjority of the standard tables as a way of tracking the
progeny of a season’s spawners (a cohort). For instance, 1987 brood coho salmon came from adults
that spawned in the fall of 1987. Asjuveniles, these coho might not have migrated until the spring
of 1989. The 1987 brood jacks (two year olds) returned and were accounted for in the fall of 1989.
The remaining adults returned and were accounted for in 1990. Thus, a 1987 brood year entry in a
coho tableisin fact current through 1990 returns.  Similarly, a complete accounting of a chinook
samon brood may take six years. In such a case, the 1984 brood would be the latest brood fully
rﬁportable w)ith 1990 return year data (reporting up to the 1990 run year was mimimum goal for
these reports).

Authorship

Information contained in this volume represents the work of severa a%?/ncies. The Washington
Department of Wildlife (WDW) compiled the steelhead reports. The Washington Department of
Fisheries (WDF) compiled the chinook, coho, sockeye, and chum salmon reports for all subbasins
except the Yakima, which was compiled by Columbia River Inter-Tribal Fish Commission
(CRITFC) dtaff. The views represented in this volume are those of the agencies compiling the
Information, and do not necessarily represent the views of other CIS participants. Portions of the
information in this report are reported in standard formats developed by the CIS participants.
CRITFC provided coordinating services to provide consistency among the five Stock Summar
Report volumes. This report includes all data received from the agencies by September 30, 1992.




METHODS

Following Howell et al.’s methodology (1985), published and unpublished anadromous fish data
derived from both a literature review and contacts with biologists and hatchery personnel were
summarized by subbasin.  This report includes al of that information which could be located and fit
into a set of standardized tables. The agencies were free to introduce these tables in the order they
found appropriate to the following major text headings:

Geographic Location
(A brief description of the subbasin)
Origin
(Source of brooclstock or eggs for hatchery stocks, history of hatchery stock
introductions)
Distribution
(The distribution of the species in the subbasin)
Production
Adult Life History
Juvenile Life History
Biochemical-Genetic Characteristics
Diseases
References

Ten categories of information based on the Northwest Power Planning Council comments on the
1985 SAR were addressed. A list of the standard tables developed to address these categories, and

a|11 key to the two letter codes used to identify them throughout the document, follows at the end of
this section.

1. Species and Strain

Maps were used to depict spawning, rearing, and hatchery locations for at |east one anadromous.
ecies per subbasin. A complete set of these maps may be found in the 1990 Subbasin Production
ans.

2. Timing of Runs

Charts also developed for the 1990 Subbasin Production Plans were used to dePi ct the freshwater
life history of the salmon and steelhead. Peak dates were added when available. Available
information that related to adult migration timing (such as jaw tags, radio telemetry, pit tags, freeze

brands) was summarized. These timing charts also addressed incubation, rearing, and emergence
times.

3. Disease Status and Tolerance

Diseases with management importance, as defined by the Model Comprehensive Fish Health
Protection Program for the Pacific Northwest (Wold et al. 1987), were listed in the standard table
coded “TD”. These diseases are generally those that restrict stock transfers. In some cases
agencies reported more comprehensive lists. Any known subbasin specific information on resistance
or treatment response was cited in the text.




4. Stock Size, Stock Recruitment

Accounting for the number of recruits per spawner first requires an estimate of the total number of
spawners. A\ge-specific return data for a series of years is then needed to track the recruits.
Standard age composition table code “RN” reports a breakdown of spawner escapement by total age.
Age specific estimates of sport catch ﬁcode RS), hatchery rack (code RH), and subbasin totals (code
RB), were also generated when possible.

In the special case of summer steelhead, the total age assigned may have been the eventual total age
of the fish at maturity in the spring. Steelhead needing such a projected total age might include
steelhead non-lethally sampled in August at a weir or ladder during the first calendar year of their
two year run span. These fish would not be spawning until the following spring. Such data was
only reported if it was considered an adequate sample for describing the age composition of the run
at maturity.

Estimates of the total number of smolts were included in standard table (code JM) that reports
outmigration totals by season and brood year.

5. Freshwater and Ocean Migration Characteristics

Residualism was described in tables of age composition (code AC) that included freshwater age.
Anything known about non-anadromous populations existing in sympatry with anadromous forms
was discussed in the text.

Ocean and river distribution data are, with few exceptions, only available from coded wire tags
recovered during fisheries not designed to scientifically sample distribution. This report focused on
providing asubbasin iecmc guide to the available coded wire tag groups, including their number
and size at release (table code TR). Numerous reports available from the Pacific States Marine
Fisheries Commission and the Pecific Salmon Commission detail aspects of time and place of
recovery for any coded wire tag code of interest.

6. Survival and Fecundity

Actual measurements of survival by life stage are extremely rare and most subbasin specific data are
described in a text format.

Fecundity data are also rare, and infrequently measured even in hatcheries. When such data was
available, it was reported in standard table "AF." Fecundity data are usually a measure of total egg
take divided by the number of females spawned. Sometimes the total egg take figure itself is based
on old fecundity estimates multiplied by the number of females.

The proportion of females in a brood' s various age classes are reported in a table coded “AS’. The
“Total % Female” value in this table is based on the age composition of a brood, weighted by the
"% Femae” in each age class (unless otherwise stated). For example, if 10% of a coho brood
returned at two years of age, the rest as three year olds, al of the jacks were male, and fifty percent
of the adults were female, then:

(.10 x .00) + (.90 x .50) = .45

Forty-five percent of the accounted for brood was female.




The "N" reported in this table is the sum of the fish belonging to the brood that were actually aged
and sexed.

7. Age and Size Composition, Life Stage Timing

The timing of early life stages was reported in charts developed for the Subbasin Production Plans.
These charts (coded TT) depict the freshwater life history of the salmon and steelhead.

Length was the most universally measured parameter of smolt size. Mean length, range, and
sample size basis were displayed for outmigrating smolts (table code SL). Such data may reflect
rearing conditions or the timing of outmigration sampling, therefore a reference was included
directly in these tables.

The life history trait of freshwater/ocean age combinations was displayed in standard table “AC”.
In this and other tables, the number of years of freshwater residence is denoted by the number
displayed before a decimal point. The balance of the total age in years (usualy equivalent to the
number of years of saltwater residence) follows the decimal point. Thus a coho jack salmon would
be described as a"2.0", athree year adult a“2.1".

The "N" column in the table reports the sum of fish belonging to a brood that were aged. This was
a crude measure of confidence, because each of the run years summed could have had a different
sampling rate. Note the size of entire brood was reported elsewhere.

Adult length data was displayed utilizing the above freshwater-ocean age specific format. Methods,
sample size and standard deviations are aso included in standard table code “AL”. Because the
availability of weight datais rare, no standard tables were developed to report this data.

8. Current Rearing and Release Methods (Hatcheries)

Standard table code "TR", based on a Washington Department of Fisheries format reports most of
the information concerning hatchery releases. The use of a uniform set of definitions for the ‘Life
Stage’ at release column proved impossible, both between, and within some states. The states
therefore defmed the terms they used for this table.

Outplanting was described in the hatchery release table. The reporting of all hatchery releases in
the Columbia Basin in a common format, on 8.5 x 11 inch paper led to less detail than is available
in the assorted source databases. Further CIS development will likely allow additional detail for this
table. For instance in the ‘Release Site’ field, where presently only the common name of the creek
or river of release islisted.

9. Anatomical and Biochemical Traits

A collection of electrophoretic tables from major published works in the Columbia Basin were
collected and appear as appendices. These tables were reproduced verbatim, and reflect the
nomenclature used by researchers to report allele frequencies at their time of publishing. Efforts
have subsequently been made by the American Fisheries Society to standardize the reporting of this
type of information. The availability of meristic data was noted for the applicable subbasins.

10. Genetic Variability, Straying

Emigration and immigration were described in a standard table format proposed by Idaho (standard
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table codes AE and Al). These tables report the number of carcasses examined for coded wire tags
at hatcheries and during spawning ground surveys, the number of tags recovered, and an expanded
“total number estimated” based on the numbers reported by PSMFC. Approximately 4,600
individual coded wire tag codes have been rel to date in the Columbia River Basin, the bulk of
these into Washington and Oregon waters. Harvest recoveries were not listed in the standard form
of the these tables.

Standard, and Non-standard Table Codes.

A collection of standardized tables conveyed the above information. An Upper case, two |etter code
identifies the category of these tables. The standard table codes are as follows:

(HB) NPPC habitat quality

(RN) Returns back as Natural spawners. _

(RH) Returns back to a Hatchery. 99% of the time these are rack returns, but a few places
with 100% marking have made splits between marked and unmarked fish.

(RT) Tribal catch in the subbasin

(RS) Sport catch in the subbasin.

(RB) Subbasin grand total, (subbasin catches, natural and hatchery escapement).

(M) Number of juvenile migrants

(SL) Length of smolts

(AC) Age composition (freshwaterocean)

(AS) Percent females by brood year and age class

(AL) Mean fork length by brood year and age class

(AF) Mean fecundity by brood year and age class

(TR) Hatchery releases by brood year

(ABE) Emigration of tagged fish

(A Immigration of tagged fish

(TD) Parasites and diseases _ _

(AD) Distribution, present/potential and absence figure

(TT) Subbasin plan bar chart of life stage timing

Deviations from the standard formats, (i.e. run years instead of brood years), are identified with a
third lowercase letter such as: RS-a or RS-b.

Tables for categories of information without standardized formats also have a third lowercase |etter,
and were coded as follows:

TS-a, etc. Survival tables, any life stage

ST-a, etc. Non-standard Smolt Timing information

AT-a, etc. Non-standard Adult Timing information

AH-a, etc. Adult Harvest information, i.e. Ocean or mainstem
ET-a, etc. Egg Take data

AW-a, etc. Mean weight by brood year and age class

JC-a, etc. Juvenile age Composition
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RESULTS

The results of this project are contained in five volumes.

Volume | includes the following Oregon
subbasins below Bonneville Dam:

Lower Columbia
Mid-Willamette
Clackamas
Moldla
Tualatin

Coast Range
Santiam
Mckenzie
Coast Fork
Long Tom
Middle Fork
Sandy

Hood River

Volume Il includes the following Washington
subbasins below McNary Dam:

Lower Columbia
Grays
Elochoman
cowlitz

Kaama

Lewis

Washogal

Wind

White Salmon
Klickitat

Volume V includes the following Idaho subbasins:

Cleatwater
Mainstem
South Fork
Mid Fork
Locksa
Selway

Volume Il includes the following Oregon
subbasins above Bonneville Dam:

15 Mile
Deschutes
John Day
Umatilla

Grande Roncle (incluclmg data for Washington)
Imnaha

Volume IV includes the following Washington
subbasins above McNary Dam:

Walla Walla (including data for Oregon)
Snake

Tucannon

Yakima _

Upper Columbia

Wenatchee

Entiat

Wells

Methow

Okanoagan

Salmon River
Lower Mainstem
Little Salmon
Mid-Mainstem
Upper Mainstem
Lemhi
Headwaters
South Fork
Pahsimeroi

The following Tables 1 through 6 summarize, by species, the presence or absence of the
standardized (and some non-standardized) tabular data for the Washington subbasins below McNary
Dam. Tables 7 through 12 cover the region above McNary Dam.




Table 1. Summary of tabular information on spring chinook salmon in ten Washington subbasins.

Lower Grays | Elocho- Cowlitz Kalama | Lewis | Washou- Wind White Klick-
Colum- man gal Salmon | itat
bia

HABITAT 4 4 4 v

SUBBASIN 4 4
DISTRIBUTION

PRODUCTION

HATCHERY 4 4 4 v v
RELEASES

HATCHERY ' 4 v/ 4 4
RETURNS

SUBBASIN
HARVEST

SPORT 4 v 4 v v

TRIBAL 4

ADULT LIFE
HISTORY

# SPAWNERS v 4 4 v

TOTAL SUBBASIN 4 / 4 7/ 7/
RETURNS

LENGTH 4 4 4

AGE COMP. v/ 4 4 4

SEX RATIO v 4 4 4

FECUNDITY

IMMIGRATION 4 4 4 4

EMIGRATION 4 4 4

JUVENILE LIFE
HISTORY

TIMING v

SMOLT
LENGTH

# SMOLTS

BIOCHEMICAL 7/ 7/

DISEASE 7/ 7/ v/ 7/ 7/




Table 2. Summary of tabular information on fall chinook salmon in ten Washington subbasins.

Lower Grays | Elocho- | Cowlitz | Kalama | Lewis | Washou- | Wind | White Klick-
Colum- man gal _ | Salmon | itat
bia
HABITAT v 4 v v 4 v/ 7/ v
SUBBASIN
DISTRIBUTION
PRODUCTION
HATCHERY 4 4 4 4 4 4 4 4
RELEASES
HATCHERY 4 v/ 'Y 4 4 4 4 4 v
RETURNS
SUBBASIN HARVEST
SPORT
TRIBAL
ADULT LIFE HISTORY
# SPAWNERS 4 4 v/ v v v v v v/
TOTAL SUBBASIN
RETURNS
LENGTH 4 4 4 4 4 7/ 4 v/
AGE COMP. 7/ 4 4 4 v/ 4 4 7/
SEX RATIO 4 4 4 4 4 7/ 7/ v
FECUNDITY
IMMIGRATION 4 4 4 4 4 4 7/ 4
EMIGRATION v/ 4 / / 4 4 4
JUVENILE LIFE
HISTORY
TIMING 7/ v/
SMOLT "4 4 4 4
LENGTH
# SMOLTS 4 / 4
BIOCHEMICAL 7/
DISEASE 4 4 4 4 4 4 4
—_ e ——]
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Table 3. Summary of tabular information on coho salmon in ten Washington subbasins.

Lower Grays | Elocho- | Cowlitz | Kalama | Lewis | Washou- | Wind | White Klick-

Colum- man gal Salmon | itat
bia

HABITAT 4 4 4 v 4 v/ 4

SUBBASIN
DISTRIBUTION

PRODUCTION

HATCHERY v v 4 4 '4 ' 4 4 v
RELEASES

HATCHERY ' 4 7/ 4 4 4 4
RETURNS

SUBBASIN
HARVEST

SPORT ' 4

TRIBAL

ADULT LIFE
HISTORY

# SPAWNERS 4

TOTAL SUBBASIN
RETURNS

LENGTH 7/

AGE COMP.

<
N
“
\
<

SEX RATIO

FECUNDITY

IMMIGRATION

A AN AT S
~

EMIGRATION

JUVENILE LIFE
HISTORY

TIMING

SMOLT
LENGTH

# SMOLTS

BIOCHEMICAL

DISEASE 4 v/ 4 7/ 4 7/ v/
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Table 4. Summary of tabular information on chum salmon in ten Washington subbasins.

Lower Grays | Elocho- Cowlitz Kalama | Lewis | Washou- Wind White Klick-
Colum- man gal Salmon | itat
bia

HABITAT

SUBBASIN
DISTRIBUTION

PRODUCTION

HATCHERY 4 4
RELEASES

HATCHERY
RETURNS

SUBBASIN
HARVEST

SPORT 4

TRIBAL

ADULT LIFE
HISTORY

# SPAWNERS 4

TOTAL SUBBASIN
RETURNS

LENGTH v 4

AGE COMP. 4 4

SEX RATIO 4 7/

FECUNDITY

IMMIGRATION

EMIGRATION

JUVENILE LIFE
HISTORY

TIMING

SMOLT 4 14
LENGTH

# SMOLTS

BIOCHEMICAL

DISEASE

12




Table 5. Summary of tabular information on summer steelhead in ten Washington subbasins.

Lower Grays | Elocho- Cowlitz | Kalama | Lewis | Washou- Wind White Klick-
Colum- man gal Salmon | itat
bia
HABITAT 4 4 4 v/ 4 4 4
SUBBASIN
DISTRIBUTION
PRODUCTION
HATCHERY v v 4 4 4 4 4 4
RELEASES
HATCHERY 7/ 4 4
RETURNS
SUBBASIN
HARVEST
SPORT 4 7/ 4 4 v
TRIBAL
ADULT LIFE
HISTORY
# SPAWNERS v/ 7/ 7/
TOTAL SUBBASIN 4 4 4 4 /
RETURNS
LENGTH 4 v/ v v/ v/ 4
AGE COMP. 7/ 4 4 v/ 7/ v/
SEX RATIO v/ 7/ 4 7/ v /
FECUNDITY 7/ 4
IMMIGRATION 4
EMIGRATION
JUVENILE LIFE
HISTORY
TIMING 4 4 4 4
SMOLT 4 4
LENGTH
# SMOLTS 7/
BIOCHEMICAL 4
DISEASE 4 7/ 4 4 v/ / 4
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Table 6. Summary of tabular information on winter steelhead in ten Washington subbasins.

Lower Grays | Elocho- | Cowlitz | Kalama | Lewis | Washou- | Wind White Klick-
Colum- man gal Salmon | itat
bia
HABITAT v/ 7/ 7/ v 7/ 7/ 4 4
SUBBASIN '4 4 7/ 7/
DISTRIBUTION
PRODUCTION
HATCHERY v 4 '4 v/ 4 ' '4 4
RELEASES
HATCHERY 4 v/ 4
RETURNS
SUBBASIN '
HARVEST
SPORT 7/ 4 v/ v/ v/ v
TRIBAL
ADULT LIFE
HISTORY
# SPAWNERS v/ /
TOTAL SUBBASIN v 4 4
RETURNS
LENGTH 7/ v/ v/
AGE COMP. 4 4 7/
SEX RATIO 4 4 v/
FECUNDITY v v 4
IMMIGRATION 4
EMIGRATION v/
JUVENILE LIFE
HISTORY
TIMING 4 7/ v/ 7/ 4
SMOLT '4 7/
LENGTH
# SMOLTS 7/ 4
BIOCHEMICAL
DISEASE 4 7/ 4 7/ 7/ 7/ 7/ 7/
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Table 7. Summary of tabular information on spring chinook salmon in ten Washington subbasins.

Walla Snake Tucan- Yakima Upper | Wenat- | Entiat Wells | Methow | Okano-
Walla non Colum- chee agan
bia i

HABITAT

\
\
N
N

SUBBASIN
DISTRIBUTION

~

PRODUCTION

HATCHERY 4 4 4 4
RELEASES

HATCHERY 4 4 7
RETURNS

SUBBASIN
HARVEST

SPORT

TRIBAL 4

ADULT LIFE
HISTORY

# SPAWNERS v s/ 4 4

TOTAL 4 4
SUBBASIN
RETURNS

LENGTH

AGE COMP.

SEX RATIO

A AN A A

FECUNDITY

IMMIGRATION 7/ 4

EMIGRATION

JUVENILE
LIFE HISTORY

TIMING

SMOLT
LENGTH

# SMOLTS v/

BIOCHEMICAL

DISEASE
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Table 8. Summary of tabular information on summer chinook in ten Washington subbasins.

Walla Snake Tucan- Yakima Upper | Wenat- | Entiat Wells | Methow Okano-
Walla non Colum- chee gan
bia

HABITAT 4 4 4

SUBBASIN
DISTRIBUTION

PRODUCTION

HATCHERY 4
RELEASES

HATCHERY
RETURNS

SUBBASIN
HARVEST

SPORT

TRIBAL

ADULT LIFE
HISTORY

# SPAWNERS 4 4 4

TOTAL
SUBBASIN
RETURNS

LENGTH

AGE COMP.

SEX RATIO

FECUNDITY

IMMIGRATION

EMIGRATION

JUVENILE
LIFE HISTORY

TIMING

SMOLT
LENGTH

# SMOLTS

BIOCHEMICAL

DISEASE
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Table 9. Summary of tabular information on fall chinook salmon in ten Washington subbasins.

Walla Snake Tucan- Yakima Upper Wenat- Entiat Wells Methow | Okano-
Walla non Colum- chee gan
bia

HABITAT 4

SUBBASIN
DISTRIBUTION

PRODUCTION

HATCHERY 4 7/ 4
RELEASES

HATCHERY 4
RETURNS

SUBBASIN
HARVEST

SPORT v

TRIBAL

ADULT LIFE
HISTORY

# SPAWNERS 4

TOTAL 4
SUBBASIN
RETURNS

LENGTH 4 s/

AGE COMP. 4

SEX RATIO 4 4

FECUNDITY

IMMIGRATION 7/ 4 4

EMIGRATION 14

JUVENILE
LIFE HISTORY

TIMING

SMOLT
LENGTH

# SMOLTS 7/

BIOCHEMICAL

DISEASE 4 4
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Table 10. Summary of tabular information on coho salmon in ten Washington subbasins.

Walla Snake Tucan- Yakima Upper Wenat- Entiat Wells Methow | Okano-
Walla non Colum- chee gan
bia

HABITAT v

SUBBASIN
DISTRIBUTION

PRODUCTION

HATCHERY 4
RELEASES

HATCHERY
RETURNS

SUBBASIN
HARVEST

SPORT

TRIBAL

ADULT LIFE
HISTORY

# SPAWNERS

TOTAL
SUBBASIN
RETURNS

LENGTH

AGE COMP.

SEX RATIO

FECUNDITY

IMMIGRATION

EMIGRATION

JUVENILE
LIFE HISTORY

TIMING

SMOLT
LENGTH

# SMOLTS

BIOCHEMICAL

DISEASE
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Table 11. Summary, of tabular information on sockeye salmon in ten Washington subbasins (the
Okanogan subbasin still to be completed).

Walla Spake | Tucan- | Yakima Upper | Wenat- | Entiat | Wells | Methow | Okano-
Walla non Colum- chee gan
bia
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PRODUCTION
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HATCHERY
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# SPAWNERS 7/ 4
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JUVENILE
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Table 12. Summary of tabular information on summer steelhead in ten Washington subbasins.

Walla Snake Tucan- Yakima Upper | Wenat- | Entiat | Wells | Methow | Okano-
Walla noa Colum- chee gan
bia

HABITAT 4 4 4 4 4 4 4 4

SUBBASIN 4 4 4
DISTRIBUTION

PRODUCTION

HATCHERY ' 4 4 4 4 4 4 4 4
RELEASES

HATCHERY 4
RETURNS

SUBBASIN
HARVEST

SPORT 4 4

TRIBAL

ADULT LIFE
HISTORY

# SPAWNERS

TOTAL ' 4 4 7/ 4 4
SUBBASIN
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LENGTH

AGE COMP.

SEX RATIO

AN A A AS
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\

L LN b N AN
by
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SN N N N ]S
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SMOLT / v/ 4 4 v/
LENGTH
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DISEASE 4 (4 v/ 4 v/ 4 v/ 4
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LOWER COLUMBIA SUBBASIN
Chum Salmon
GEOGRAPHIC LOCATION

The Lower Columbia River Subbasin encompasses the Columbia River from its mouth to Bonneville
Dam at RM 146, including tributaries that are not covered by individua subbasins of their own.
Tributaries not covered in other subbasins that historically contributed significantly to the total
production of chum from the Columbia River include the Chinook and Deep Rivers, Crooked, Jim
C[?%\((v, Skamokawa, Mill, Abernathy, Germany, Coal, Salmon, Duncan, Hardy and Hamilton
creeks.

The Chinook River enters the Columbia River at River Mile (RM) 4, three miles east of the town of
Chinook. Deep River enters the Columbia at RM 20 on Grays Bay. Smaller tributaries that enter
the Columbia and supported chum runs include Crooked Creek (RM 21 one mile east of the Grays
River), and Jm Crow Creek (RM 29 at the town of Brookfield, Washi ngton). The headwaters of
both Crooked and Jim Crow Creeks originate on EIk Mountain. Skamokawa Creek enters the
Columbiaat RM 33, Mill Creek at RM 54tj ust east of Oak Point, Abernathy Creek at RM 54,
Germany Creek at RM 56 near the town of Stella, Coal Creek at RM 60, Salmon Creek at RM 87
about 10 miles west of Vancouver, Hardy and Hamilton creeks both at RM 142. A former
production areain lower Duncan Creek was reduced to minor importance by a dam built in 1964
(WDF, 1973). Tributaries lumped into this subbasin vary widely in size and character. Most of
these streams are relatively short in length with Jim Crow the shortest at 5 miles and Salmon Creek
the longest at 26 miles in length. Most of these areas except Hardy and Hamilton Creeks have only
small runs, if any, at present (WDF, 1973).

Sea Resources and the Abernathy Hatchery have both developed runs of chum. Sea Resources
Hatchery is located on the Chinook River.

ORIGIN

Chum are native to the lower Columbia River tributaries. However, due to low numbers of native
chum, Hood Canal and Willipa Bay stocks have been used for supplementation including fry
releases from egg boxes on Abernathy, Germany, and Skamokawa Creeks and eyed egg plants into
Hamilton Springs, a tributary of Hamilton Creek (Allen, 1983). Hood Canal stock eggs were used
because native Columbia River stock eggs were hard to find in significant numbers. Based on
subsequent spawning ground surveys, success of these programs seems to be minor. Howell et al.
(1985) report arun of chum developed from Willapa Bay stock (Nemah River) at the private Sea
Resources Hatchery. The first chum egg collection at Chinook River was in 1918 (WDF, 1951).
Sea Resources Hatchery began operation in 1895. The 1986 brood egg box program at Abernathy
Hatchery utilized Willapa Bay chum (Fiscus, 1991).

DISTRIBUTION
Chum salmon are found in the lower sections of tributaries flowing into the Columbia River below

Bonneville Dam. Primary wild production areas where annual stream surveys are conducted include
the Grays River subbasin and Hardy and Hamilton Creeks.
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PRODUCTION

Chum runs thrc;l;%hout the Columbia River drainage have declined drastically from their former
abundance. Washington Department of Fisheries estimated escagement of chum in some lower
Columbia River tributaries in 1951. Those estimates include Abernathy (300), Coal (400), Mill and
Germany (both 1,000), Crooked and Jim Crow (1,200), Skamokawa (3,000) and Salmon Creek to
Bonneville (4,000%. Today the composite Columbia River run is reduced to less than 0.5 percent of
historic levels with returns averaging in the neighborhood of 2,000 fish (NPPC, 1986). Habitat
d?radanon caused by forest and agricultural practices, urbanization and pollution, along with heavy
fisning mortality contributed to the decline (WDF, 1990). The outlook for Columbia River chum is
not good (Chaney and Perry, 1976) since the runs have not responded to reduced fishing
exploitation (Fulton, 1970).

The number of chum spawning annually in the area near Bonneville Dam, chiefly in Hardy and
Hamilton Creeks, averaged about 1,000 fish from 1967 - 1971 (WDF, 1973). Hardy Creek chum
natural spawn escapement from 1979 - 1985 brood years averaged 205 ranging from alow of 10 for
the 1979 brood to a peak of 802 for the 1984 brood. Hardy Creek chum natural spawn escapements
by age and brood year are listed in Table 1.

Hamilton Creek natural spawn escapement from 1979 - 1985 brood years averaged 111 ranging
from alow of 15 for the 1979 brood and a peak of 359 for the 1982 brood. Hamilton Creek chum
natural spawn escapements by age and brood year are listed in Table 2.

Sea Resources Hatchery chum returns from 1986 - 1990 return years were 74, 92, 345, 247, and
1,055 I1;:bs|h respectively. However, Sea Resources chum returns by age and brood year are
unavailable.

Abernathy Hatchery chum returns in 1990 were 142 fish. In addition, an estimated 100 fish
spawned naturally in Abernathy Creek in 1990. Two complete surveys were made in 1990 to
document the natural spawning from 1986 brood Willapa Ray stock chum released from the
Abernathy e?g box program. The 1990 natural spawn counts were well above the recent years
background levels. These levels for 9 of the 10 years between 1980 and 1989, averaged less than
one C ungtir)i ng single spawning ground surveys on the lowermost 0.4 miles of Abernathy Creek
(Fiscus, .

No sport harvest of chum occurs in the smaller Lower Columbia River tributaries.
ADULT LIFE HISTORY
Run size, h escapemen

Chum salmon are not generally harvested in the ocean commercial and recreational fisheries. A few
fish have been caught off of central Alaska (Johnson et al. 1976).

Maximum historical chum landings for the Columbia River have been estimated as high as 697,000
fish in 1928 (Northwest Power Planni n? Council, 1986). In 1942, landings were 425,000 fish but
by 1955 they had diminished to 10,000 fish. Since 1965, commercial landings have been less than
2,000 fish annually (Columbia Fisn Runs and Fisheries, 1988). There is no data with which to
determine what portion of these catches were from specific tributaries. Historically chum were
harvested in the mainstem by a variety of methods. Today chum are harvested in mainstem fgiII net
fisheries as incidental catch during late fall seasons targeting on late coho. Loca biologists familiar
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with the fisheries and spawning ground assessments in Washington suggest the harvest rate m
approximate 35 to 50 percent (WDF, 1990). No freshwater recreational harvest occurs in the lower
Columbia River tributaries.

Lower Columbia River chum have not been coded wire tagged and there have been no stray tag
recoveries in the Lower Columbia River subbasin.

Time of Migration
Adults migrate into the Columbia River from mid-October through November (WDF, 1990).
Spawning Period

Sleak spa).wner counts generally occur in mid-December in Hardy and Hamilton Creeks (Howell et
. 1985).

Spawning Areas

Chum salmon are found in the lower sections of tributaries flowing into the Columbia River below
Bonneville Dam. Wild production areas where annual stream surveys are conducted include the
lower 0.7 miles of Hardy Creek and the lower 1.0 miles of Hamilton Creeks.

Apge composition

Chum return as three-year-old to six-\éear-old adults with three-year-old and four-year-olds usuall
the dominant age classes. Columbia River chum do not return as two-year-old jacks (Howell et al.
1985). Tables 3 and 4 list the age composition percentages by brood year and freshwater.ocean
rearing for chum returning to Hardy and Hamilton Creek spawning grounds, respectively.

Beatio
Females comprised 47 - 67 percent of the chum returnin%to Hardy Creek goawni ng grounds

between 1979 - 1985 brood years. The percent females by brood year and freshwater.ocean rearing
ages for Hardy Creek natural spawners are presented in Table 5.

Females comprised 27 - 67 percent of the chum returning to Hamilton Creek spawning grounds
between 1979 - 1985 brood years. The percent females by brood €%/ear and freshwaterocean rearing
ages for Hamilton Creek natural spawners are presented in Table 6.

The mean fork length by brood _}/ear sex, and freshwaterocean rea_\rir%g a?es of Hardy and Hamilton
Creek natural spawnersfor 1977 - 1987 brood years are available in Tables 7 and 8.

Eecundi

Fecundity averaged 2,241 eggs per female at Sea Resources Hatchery on the Chinook River between
1984 - 1987 (Howell et al. 1985). Other fecundity data is not available.
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JUVENILE LIFE HISTORY

Time of Emergence

Time of emergence is estimated to be early spring; mid March to early April.

Time. age and size at migration

Juvenile chum migrate to sea as zero-age smolts (Hart, 1973). Skamokawa Creek 1978 brood chum
averaged 38 mm and ranged from 36 - 40 mm. Table 9 lists the lengths of juvenile chum from
stick seining Skamokawa Creek between March 16 - May 18, 1979. Length data of other natural
chum smolts is unavailable. The number of natural juvenile chum salmon that migrate from the
Lower Columbia River tributaries is also unavailable. Hatchery release information is available in
Table 10.

Survival Rate

Survival rate information is unavailable.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Lower Columbia River tributaries are unavailable.
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Table 1 (RN-I). Total natural escapement of chum in Hardy Creek by brood year.

Total Age

Brood 3 4 5 Total Adult
Year Tota
1976
1977 0
1978 311 20
1979 10 0 0 10 10
1980 151 95 3 249 249
1981 21 14 0 35 35
1982 86 89 18 193 200
1983 0 115 12 127 193
1984 162 640 0 802 802
1985 15 7 0 22 22
1986 7 164
1987 13
1988

Age based on scale reading analysis.
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Table 2 (RN-2). Tota natural escapement of chum returning to Hamilton Creek by brood year.

Total Age

Brood 3 4 5 Total Adult

Year Total
1976
1977 0

1978 239 16

1979 7 8 0 15 15
1980 33 41 0 74 74
1981 31 14 5 50 50
1982 105 231 23 359 359
1983 9 42 55 55
1984 34 157 196 196
1985 6 24 30 30
1986 9 65

1987 2

1988

Age by scale reading analysis.
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Table 3 (AC-l). Age composition percentage (freshwater.ocean) by brood year for chum spawning
naturally in Hardy Creek.

Age Composition (%)

Brood N 0.3 0.4 0.5
Year
1978
1979 3 1.00 0 0
1980 47 60.64 38.15 1.20
1981 10 60.00 40.00 0
1982 44 44.56 46.11 9.33
1983 62 0 90.55 9.45
1984 247 20.20 79.80 0
1985 6 68.18 31.82 0
1986
1987
1987
1988

Age based on scale reading analysis.
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Table 4 (AC-2). Age composition percentage (freshwater. ocean) by brood year for chum spawning
naturally in Hamilton Creek.

Age Composition (%)

Brood N 3 4 5
Year
1978
1979 5 46.67 53.33
1980 21 44.59 5541 0
1981 16 62.00 28.00 10.00
1982 140 29.25 64.35 6.41
1983 26 16.36 76.36 7.27
1984 92 17.35 80.10 2.55
1985 8 20.00 80.00 0
1986
1987
1988

Age based on scale reading analysis.
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Table 5 (ASI?. Percent females by brood year and age class (freshwater.ocean) for chum spawning

naturaly in Hardy Creek.

% Females
Brood N 0.3 0.4 0.5 Total %
Year Females
1978
1979 3 66.67 0 0 66.67
1980 27 47.83 65.22 1.00 57.45
1981 5 60.00 40.00 0 50.00
1982 23 40.00 55.50 66.67 52.27
1983 29 0.00 47.46 33.33 46.77
1984 130 56.63 50.61 52.63
1985 4 1.00 0 66.67
1986 1.00 35.29
1987 1.00
1988

Age based on scale reading analysis.
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Table 6 (AS-2). Percent females by brood year and age class (freshwater.ocean) for chum spawning
naturally in Hamilton Creek.

% Femaes

Brood N 0.3 0.4 0.5 Total %
Year Females
1978

1979 3 66.67 50.00 0 60.00
1980 14 87.50 53.85 0 66.67
1981 7 50.00 50.00 0 43.75
1982 79 60.00 56.57 45.45 56.43
1983 7 25.00 30.00 0 26.92
1984 55 68.75 58.67 0 59.78
1985 5 33.33 80.00 0 62.50
1986 50.00 64.52

1987 1.00

1988

Age based on scale readiig analysis.
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Table 7 (AL-8). Mean fork length by brood year and age class (freshwater.ocean) for female chum
spawning naturally in Hamilton and Hardy Creeks.

Mean Fork Length (cm)

Brood 0.3 0.4 0.5
Year
1978 71 74
N 57 5
St. Dev. 4.00 1.50
1979 63 75
N 1 1
St. Dev. - —
1980 67 73 74
N 18 20 1
St. Dev. 3.90 3.30 —
1981 62 73
N 1 4
St Dev. - 2.60
1982 66 73 75
N 30 20 10
St. Dev. 7.00 3.30 5.00
1983 62 69 75
N 1 75 1
St. Dev. - 4.40
1984 65 69
N 59 129
St. Dev. 4.90 3.90
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Table 7 (cont.) Mean fork length by brood year and
spawning naturally in Hamilton and Hardy Cr

Mean Fork Length (cm)

;g(e class (freshwater.ocean) for female chum
S.

Brood 0.3 0.4 0.5
Year
1985 64 72
N 5 4
St Dev. 2.70 4.60
1986 68 70
N 3 38
St. Dev. 7.80 3.80
1987 63
N 5
St Dev. 3.10

Age based on scale reading analysis.
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Table 8 (AL-b). Mean fork length by brood year and age class (freshwater.ocean) for male chum
spawning naturally in Hamilton and Hardy Creeks.

Mean Fork Length (cm)

Brood 0.3 0.4 0.5
Year
1978 82 84
N 43 2
St. Dev. 3.60 1.40
1979 70 89 82
N 2 1 1
St. Dev. 9.20 -
1980 78 80
N 13 17
St. Dev. 4.20 2.90
1981 76 78 82
N 1 5 1
St. Dev. — 4.10 -
1982 72 80 84
N 30 17 10
St. Dev. 3.00 2.90 5.20
1983 76 78 86
N 1 75 4
St. Dev. - 4.70 5.60
1984 72 78 79
N 43 111 1
St. Dev. 5.80 5.00 -
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Table 8 (cont.). Mean fork length by brood year and age class (freshwater.ocean) for male chum

spawning naturally in Hamilton and Hardy Creeks.

Mean Fork Length (cm)

Brood 0.3 0.4 0.5
Year
1985 77 80
N 2 3
St. Dev 3.50 1.20
1986 70 80
N 1 44
St. Dev. --- 4.40
1987
N
St. Dev.

Age based on scale reading analysis.
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Table 9 (SL). Lengths of juvenile chum salmon from Skamokawa Creek, 1979.

Location angl No. Length Length Reference
year Fish | ave. (mm)|range (mm)

Standardanp 10 38.0 36-40 “Spring seining of 1978 brood wild fall
McDonald chinook juveniles on the Kalama River,
Creek to Grays River, and Skamakawa Creek.
mouth, 1979 WDF memorandum from Nancy Bluestein

to Don Mclsaac, December 11, 1979.

Six stick seining trips were made on Skamokawa Creek between March 16-May 18, 1979. Though
the seining trips were primarily to evaluate fall chinook natural production, chum were also
enumerated and a subsample was measured. Average length and range may reflect rearing and/or
outmigration size patterns.
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LOWER COLUMBIA RIVER
Naturally Produced Winter Steelhead
GEOGRAPHIC LOCATION

The Lower Columbia River forms the border between Oregon and Washington and although the
drainage of this subbasin includes tributaries within both Oregon and Washington, this report will
focus only on Lower Columbia tributaries within Washington. The Lower Columbia is defined as
the Columbia River from its mouth to the Bonneville Dam at river mile (RM) 146. Combined in
this report are many tributaries not covered by their own individual subbasin report including: Coal
Creek (RM 56.4, drainage of 26.9 Square miles), Abernathy Creek (RM 54.3, drainage of 28.7
square miles), Germany Creek (RM 56.2, drai ngs of 22.5 sguare miles), Mill Creek (RM 53.9,
drainage of 29.1 square miles), Skamokawa Creek (RM 33.3, drainage of 50.6 square miles), and
Hamilton and Salmon creeks. Each of these tributaries is generally small in terms of length and
drainage area although they each differ widely in size and character. The lower reaches of these
tributaries are usually tidally influenced with most emptying into broad sloughs. This tidal action
can be detected throughout the entire length of the Lower Columbia due to its flat gradient.

ORIGIN

Most of the tributaries of the Lower Columbia River have a natural stock, although one or more of
the Chambers Creek, Cowlitz and Beaver Creek hatchery-stocks have been introduced into most of
the tributaries so some genetic influence has probably been exerted on the wild stocks.

DISTRIBUTION

Table 1 lists spawning and rearing habitat, by 8uality_, for Lower Columbia River steelhead based on
estimates from the Northwest Power Planning Council.

Winter steelhead are distributed throughout the tributaries of the Lower Columbia Subbasin.
Distribution on many streams is concentrated in the lower reaches.

PRODUCTION
Production Facilities

No steelhead hatcheries exist on any of the streams covered by this report.  Steelhead hatcheries
which operate on major tributaries to the Lower Columbia and release fish into this subbasin would
include the Skamania Hatchery on the Washougal River, Beaver Creek Hatchggl_on the Elochoman
River, and the Cowlitz Hatchery on the Cowlitz River, al of which are covered in other subbasin
reports.

Production Summary

No data are available on wild smolt production although winter steelhead production is considered
low. The subbasin covers alarge geographic area and most of the lands contained within the
subbasin have been used for forestry, agriculture and urban development which have all impacted
production within subbasin streams.

Problems which have both eliminated anadromous fish in some streams and reduced production in

others would include the indiscriminate logging, destruction of riparian habitat by agricultural and
urban development, and non-point source pollution from agricultural and industrial development
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(Subbasin Plan 1990).
ADULT LIFE HISTORY

Run Size and Escapement_
No data are available on lower Columbia steelhead.

Time of migration

Wild winter steelhead migration is generally from January through May, peaking in March athough
;nigration vesg(iel &; egg each individual stream. Figure 1 illustrates a generalized freshwater life history
or winter st :

Harvest
Ocean catch of Lower Columbia River winter steelhead are unknown.

Sport harvest on the Lower Columbiawill be divided into two categories: 1) sport catch within the
mainstem Lower Columbia and, 2) sport catch within individua tributaries of the subbasin.

1) Sport harvest on the mainstem Lower Columbia River accounts for a large number of steelhead
caught (fyvi nter and summer) athough the vast majority are not from the Lower Columbia Subbasin
but are fish migrating upstream to other subbasins. Based on WDW permit-card harvest estimates,
harvest of winter steelhead in the mainstem lower river from 1980 through 1990 ranged from 423
steelhead in 1983-1984 to 1,473 fish in 1980-1981 (Table 2). Harvest of summer steelhead within
the mainstem Lower Columbia for the same ten year period ranged from 751 steelhead in 1980-1981
to 4,683 fish in 1988-1989 (Table 3).

2) Based on permit-card harvest estimates, sport catch of winter steelhead for all subbasin tributaries
combined, averaged 453 fish annually from 1977 through 1986. Annual average sport catch within
individua subbasin streams ranged from alow catch of 2 steelhead from the Chinook River to a
high of 196 fish from Germany Creek (Table 4).

There are no Indian fishing rights exercised in the small tributaries of this subbasin.

Spawning Period

Spt:;lwni.ng is believed to occur from March through June with some variation among the individual
tributaries.

Spawning area

Wild winter steelhead are known to spawn in the following areas: Mainstem Skamokawa Creek and
it's tributaries, Mill Creek including the lower section of Little Mill Creek, mainstem Abernathy
Creek and it's tributaries, throughout Germany Creek and, the lower reaches of Coal Creek.
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Fecundity
No data are available for steelhead.

Age Composition

No data are available for steelhead.
Size

No data are available for steelhead.
Sex ratio

No data are available for steelhead.
Survival rate

No data are available for steelhead.
JUVENILE LIFE HISTORY

Egg

No data are available on egg production or egg to smolt survival.

Emergence
No data are available for steelhead.

Juvenile rearing

Juvenile rearing lasts approximately two years prior to ocean emigration. Juvenile steelhead
outmigration generally occurs from April through May at an average size of 160 mm.

Hatcherv Releases

The streams and creeks of the Lower Columbia Subbasin has received hatchery smolts from the
Skamania, Beaver Creek, Chambers Creek and Cowlitz hatcheries. Hatchery releases within
individual streamsis outlined in Tables 4-| 1.

Strayin

No data are available for steelhead.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available for steelhead.

DISEASES

Disease history for smolts planted in the Lower Columbia Subbasin is presented in Table 12.
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Table 1 (HB-1). Estimated* amount of rearing and spawning habitat, by quality, of Lower
Columbia Subbasin winter steelhead.

Area Excellent | Good | Fair® Poor® Unknown | Total Confidence
Miles 14.2% 40.9%1]37.0% [7.9% 240.3 Unknown
Acres 13.7% 48.0%(32.7% |5.7% 336.5 Unknown

*Northwest Power Planning Council estimates based on limited observations.
PRatings of fair and poor may reflect natural physical features such as waterfall barriers, as well as
degradation caused by humans.

Source: Presence/absence database, NPPC 1991.

Table 2 (RS-a). Returns (sport catch/escapement) of winter steelhead to the Lower Columbia

Subbasin.
Return Year Sport Catch* B € Escapement Adult Tota
1980-81 1527 No data Unknown
1981-82 1711 No data Unknown
1982-83 1135 No data Unknown
1983-84 677 No data Unknown
1984-85 913 No data Unknown
1985-86 718 No data Unknown
1986-87 1202 No data Unknown
1987-88 1148 No data Unknown
1988-89 775 No data Unknown
1989-90 1104 No data Unknown

ASport catch includes mainstem Lower Columbia and its tributaries.

BSport catch on mainstem river comprised mainly of steelhead migrating to other subbasins.
CSport catch only within tributaries of the Lower Columbia presented in Table 4.

Source: Sport Catch, Washington Department of Wildlife permit-cards.

Sport catch includes. Main Stem Lower Columbia, Germany Creek, Coal Creek, Abernathy
Creek, Salmon Creek, Skamokawa Creek.
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Table 3 (RS-b). Sport catch of summer steelhead in the mainstem Lower Columbia River.

Return Year Sport Catch®
1980 751
1981 1,225
1982 2,090
1983 1,694
1984 1,624
1985 2,728
1986 2,965
| 1987 4,821
| 1988 2,612
1989 4,683
1990 3,894

ASummer steelhead are not indigenous to this subbasin although some summer fish were introduced
into the subbasin, no further planting occurs and it is assumed very little if any natural
production occurs, thus the summer steelhead sport catch is from fish migrating upstream to
other subbasins.

Source: Sport catch from permit-card harvest estimates.

Table 4 gRS'C). Average estimates of annual winter steelhead catch in subbasin tributary streams,

1977-1986.
Stream (Washington State) Estimated Sport Catch
Mill Creek 18
Hamilton Creek 21
Salmon Creek 89
Chinook River
Deep River
Skamokawa Creek 23
Abernathy Creek 85
Germany Creek 196
Coal Creek 15
Total 453

Source: Lower Columbia Subbasin Plan, 1990.

WDW LOWER COLUMBIA 6




L VIIINNTOD ddMOT MdM

1D uowres | 0ZL9 9'G L8/61/50 ows 1D 1oAeg ¥ UBWOyd0TH 9361
av [ 1D vowres | SLe°¢ Sy L8/61/50 jowg 1D 10ATg d vewoyoold | 9361 |
1D uowres [ 088°S 6'Y L8/€1/S0 Jowss 1D JoAedq d Uewoydold | 936l |
1D uowes | 0SE'L 6 L8IT1/S0 Jows 1) ToAeq J UBWOOOTd | 9361 |
1D uowpes [ 466°1€ [ S°S 98/¥7/%0 Jowls 1 ToABq a UBWOUd0 | G86l |
av | 1D vowres | v60°¢ TS 98-10-S0 Jows UMOUYU(] UMOLU] | 861 |
1D vouwlreS [ LST'TT | 281 S8/¥1/11 | NOwS-uoN BIUEWENS d 2mo) | S86I |
av | 1D vowres [ 008 0¥ S8/€1/50 jowg 1D IoAeag d Uewoyoord | 86l ||
av | 1D uowres | L¥0'S 67 $8/80/50 ljowis 1D JoAeq d UBWOUOOTd | V36l |
av | 1O uoupes | STC'E 0¢ $8-$¢0) Howy umuuiuy] umuuiu) | V501
av | 10 uouwres | Ly6'E 1S ¥8/20/S0 ows BIUBWEXS d vewoyoord | €36l |
av | 1O uwouwiey | SLO't 1S v8/CU/SU Howy GLUBWIGA Y g uswuyouyg 12,1411
av | 1D vowres | 090°¢ 'S ¥8/20/S0 Nows BIUBWEYS d UeWOyd0[d €361
1D uouIfes | 019°S 09 78/S0/S0 Jows 1) JoAed 1) SIoquiey) 1361
1D uowes | 006¢ 8°S 78/%0/S0 Jows 1D 1oAd 1) SIqUIET) 1361
1D uowres | ¢’y 8'S 78/¥0/S0 Jows 1D 19AEg T) sloquieq) | 1861 ||
1D UOUIES | 656'8 79 78/£0/S0 Jjows 1D 1oABg 1) slequeq) | 136l |
" 1D uowres | 889 'S €3/TTV0 Jjows eIUeWENS d Phoesod | 1361 |
1D vowres | L1v°¢ 'S €3/12/Y0 owrg BIUEWES d Phjoesod | 1361 |
1D uowres | L16°€ 'S €3/12/%0 ows BIURWENS d [Prjoesoq | 1861
anp uid ans | posesjoy q[ areq 369
/S3p0D LMD |  9sesoy | JoquinN /Ustd | osesjoy | o8eis Iy K1ayo1eH Yoo18 pooig

*$0p0d e} 21IM POpOd JY) ‘padJeul Ji ‘pue Ieak poolq Aq Y391 UOW[ES OJUI PeaY[3a)s IUIM Jo saseajal AraydteH “(I-dL) § 2IqelL




8 VIHINNTOD ddMOT MdAM

av| DD [o0s [ TS 16/80/S Nows 1D 19Aag d UBWOYd0d 0661

av | OO | 0008 |0 68/S0/S ows 1) 1onesg d URWoyooTH 8861

i) ung NS | pasedad q[ ared TesX
fP0D LMD |  osedpy | JoqunN | /usLd | 9sedpy | 93ms Y] K1oyorey Joo1s pooig

*S0p0d Je) OIIM Papoo Sy} ‘paIew J1 ‘pue Jeak poolq AQ J92I1D) [E0D OJUI PEIYIS)S ISJUIM JO Sased[dr A1oyseH ‘(Z-¥.L) 9 dl9eL

av | 1D vowres [ ZeL T X 16/80/50 nows BIUBWEYS A URWoydOH 0661

av | 1D uowres | 0SL'9 Sy 16/L0/S0 Nows BIUBUIRYS A URWOYd0[H 0661

av | 1D uowes | 0SL9 Sy 16/90/S0 Jows BIURWEYS d UEWIOYOO[H 0661

av | 3o uouwes | 00c'9 Sy 16/10/50 Jous BIUBWEYS J UeWoyd0[d 0661

av | 1D uowpes | 026'6 79 06/01/S0 Jows 1D 19Aeg 3 URWOYd0[ 6361

av | D uowpes [ zzz' 01 |09 63/12/+0 Jours eIUCWEYS A [E3noysem 3361

av | D uowpes | 065°S €Y 88/21/S0 Jows 1D 1oAeag J URwoydo[g 361

av | 1D uowEs [ 0v0°S 8y 88/60/S0 Jows 1D 19Ae3g J URwoydo[q L361

1D UOW[eS | 0L9°9 9y L8/02/SO Jows 1D 1onedg 3 URWOYd0[H 9861

1D uowres | 6Z1°L LS L8/61/S0 Jows 1D 1oAeg J UBWOYO[H 9361

did urg ong | pasesjey qI areq Tes X"

/S3p0D LMD |  9sedey | JoquinN jusiy | osespoy | 98mis Yr] K33yo1eH oIs pooig

*S9p0o Se) AIIM POpod A ‘paNJeW 1 ‘pue 1eak poolq Aq Y321D) UOWIES OJul PEIY[IS IAUIM Jo sasedjar A1aysjeH (Ju0d) ¢ djqeL




6 VIENNTOD d9MOT MAM

| av | ¥ Ayrewinqy | 00S°8 0'S 16/€0/S | 1ows 1D 1oAeq d UeWOYo0[H 0661
av [ 40 Ayreuraqy | 056y Sy 06/LZ/v | ouws 1D 1oAeog d UBWOUOOTd | 6861 |
av | 4D Ayeurdqy | 0579 0'S 68/S0/S | owrs 1D Joned J Uewoyoord | 886l ||
av | 40 Ayewqy | 0S1°C € 88/T1/S | ows 1D 1oABoH g UeWOU0ld | L86T |
av | 40 Ayreuraqy | osLe 0°S 88/Sz/y | ouws 1D 1oARg d UBWOYO0[ 361

4O Aypewioqy | 81L°L 6V L3/¥1/S | ows 1D JoAeaq d Uewoydorg

| av | 4D Aypewssqy | 0SL'E 0'S 18/S0/S | wouws FORE=: d UBWOUd0ld | 9861 |

4D Aqrewsaqy | 0S0°S 0'S 98/ST/¥ ows 1D JaAeag d UBWOUO0[d | GBI |

C av | 40 Ayewaqy | 000°S 0¥ cg/El/S | wows 1D 1oAeog d Uewoqdord | v36l |

4D Ayreursqy | 086°F 09 v8/v0/S | Tlows 1) 1oAeag d UBWOU0 | €361 |
40 Ayrewdqy | SvL'T Sy €8/ST/v | ows 1) aAesq 1) SIRqWEl) 1861
4O Ayrewssqy | 0821 Z8/TI/S | Jows 1) JoAesd d 1P1Joea08 1861
4O Ayrewsaqy | vp1'y AT S I JoAeSq d [Proesod 1361
1) U pasea|oy BEES
/S3p0D LMD | ous osespoy | 1equinN |/ Ustd | 9seaoy Y1 K13yo1eH

*s9p0o Se) 21IM Papod aY) ‘padew J1 ‘pue Jeak pooiq Aq ¥oa1) Ayjeuraqy ojul pedy[asis IAUIM JO SISeIRI AyoreH “(€-¥.1) L d1qeL




01 VIHNNTOD ddMOT MdM

av | DAwusy | ocr | ¢ 6/vT/y | ows 13 1oAeag d URWOYS0[T 0661

av | 1D kwwsy | 0sL'S | 9F T6/ce/v | nows I 1oAEog SRR 0661

av | 1D kwewny | 0018 | SP 06/LT/y | Jlows I 1oATog A TEWOO0T 6861

av | 1D Awewn=D | 08c'S | 8 63/12/v | vows Iy 10ABag TR 8861

av | D fwwsy | 0007 | 09 68/70/S | mows D Toagag d TEwoyo0[g 8861

av | D kwewsy | 0529 | 0°S 68/€0/S | ows I JoAEog d UEWoY0[d 8861

av | D Aeuisy | 0067 | 6 88/0C/v | Wows D 1oATag SRR 7861

av | D fewsd | 006% | 67 88/0E/v | Jows I 19AE3g d TBHoyo0Ty 1861

av | D Awwsp | 0067 | 6 88/0c/v | 0WS I Toneag d TBWOyI0Td 1861

1D kwewnn | 0vr'9 | 97 [8/81/S | Iows 1D 1oAeeg S LITEE 9861

1D Kwewien | z6e'sc | 9% L8760/S | Jlouws ID 1oATag ¥ UEWOY0[g 9861

1D Kewsn | 00591 | 8% 98/1Z/v | Iows ) 1oATaq A TEWOs0[H <861

1D Kewen | 006F% | 0°S S8/0c/v | IoWsS I ToAgog SR 7861

D Kwewsy | LIS | 67 /6Ly | ows I ToAgag 3 UEWOYo0Td 7861

I 1D Kwewon | 0zi'st | ¢ V8/9C/v | Jows T JoAgag UMOWUN €861
D KewnDd | 9L | 89 Z8ILO/S | Jows I 1oAE3g 1D squey) 1861

D kewon | LS8 | ¥S Z8ILLIy | ows T ToAvag 1D SIqUIE)) 1861

__ D KwewLd | 0529 | S €8/9C/v | Jows I 10A%3g 1D SBqUEn) 1861

diD uig pasespoy qI ®A | 9%eIS — ~ e} |
_ /59p0D 1MD | onsoseopy | soquinN [ s uysig | eseopy oy K1ayoreyy wois | poog

*S9p0d €] 1M PIPOO ) ‘paNTeW JI ‘pue Tedk poolq Aq Noa1D) AUBULISD OJUI PEay[3s)s IAUIM JO SIsed[dl A1oydeH (4-4L) 8 dIqel




[T VIHNNTOO ddMOT MdMm

Tomo] elquIno) | €8L°06 | O'IE L8720/ | JOWS-UON | 1D 1oA%ag | | UeWouoord |  L861

Qv | Jomo] Biqunio) | 0002S | 091 L8/0E/TT | JOWSUON | 1D 1oA¥aq | W UPWOUOO[ | L861

ToM0] EIqUINIo) | 00S'€7 | 0°00€ 18/30/9 | TOWSUON | J9ANOOUEA | [ESNOUSEA | 9861

umowPN | 2016 | 61€ GS/LZ/6 | JOWS-UON | 1D 1A%ag | | UEWOUdOo[d | 9861

UMOWUN | SLS | 0°SL 08/97/6 | JOWSUON | 10 1A¥ag | d UeWOUdo[d | 9861

umowyun | 8981 | 0°¢8 98/02/6 | VOWS-UON | 10 J9AEg | UEWOuoo[d | 9861

Mo BIquN0) | 00S'Z€ | 0°0S O9/LZ/6 | JOWS-UON | 10 19AEag | UEWOUDO0[d | 9861

om0 BQWA0) | 0S1%C | 0012 08/06/9 | JOWS-UON | 1D 19A%ag | | UPWOudo[d | 9861

om0 BIGWN0) | 806°61 | 0°LEZ | 98/06/9 | JOWSUON | 1D 1oA%ag | d UeWoyoo[d | 9861

MO CWA0) | prEer | O°LSE 08/€2/9 | JOWSUON | 10 1A%3d | d UEWOYOO[d | 9861

Tomo] BIqUN[o) | 000°9L | 0°9L Z8/ZI/01 | JOWSUON | 1D oA®ed | 10 s1oquey) | 2861

C o u paseaey ql e - T e
/S9p0D LMD g oseopey | sequinN | s usni |  oseopy | oSEis o K1oyoreH %015 | poorg

*$3p0d &) ANIM Papod oY) ‘paxIew J1 ‘pue Jedk poolq AQ BIQUIN[OD JIMOT 3Y) OJUI PBIY[IA)S JAJUIM JO SISEIaI A1oydteH "(S-dL) 6 d1qEL




Tl VIEINNTOD dHMOT Mdm

av [ 1 voyuey [ 000°01 'S 16/81/y [ ows BIUeWeNS | USWOyd0[d 0661
av | D uowed [ 009 9y 06/LT/v | WoWS T) JoAed | d UBWOydOd |
av umomyuny | yL0°S 6'S 68/0Z/y | Jows BIUCWENS | o [CSNOUSEAL |
av | 1D vonueH [ 056 ¥ Sy g8/L1/S | Ious Yoo1) JoAtSd | d UeWOUoold |
1O ulg paseaay ‘a1 Aeq J3e)S
/S9p0D LMD | ous osedpy |  oqunN | /uyski | 9seaey I K1oyoreH ¥ooi§ | Jeax pooig i

*S0p0d e LM PapOd YY) ‘paIew J1 ‘pue Jeak poolq Kq ¥31D UOHIWEH OJUI PeIY[3d)s 1ojulm jo sasedfar A1ayojeH "(9-Y.L) 01 2IqeL




£l VIHNNTOD JdMOT MdM

av | 10 emeyoweys [ 06Z°S R 16/¥2/v | 1ows ‘1) JoARSg | ¥ Uewoyooig 0661
jjows

av | 1D emeyoweys | 861‘6z | $9¢ 06/82/11 -UON 1) Joawdg | Y Uewoydolg 0661

av | 10 emejousyS | 056V ¢y 06/LT/v | nouws 1D 1oA€dq | | [e3nOySEMm 6361

av | D emejoweyS | 05201 | 0°¢ 68/S0/S | Iows 1D JARSg |y uewoydoq 8361

av | IO emeyowsyS | 005y S 88/61/S | 10wWs IQ AR [ Y UBWOYdO0[d L361

av | 3D emeyoweyS | 0SZ'v 0°S 88/ST/v | MowS 1D IAARRY | Y URWOUd0[H L8361

1D emBjoweyS | 0SZ'S 0°S L8/20/S | yows 1D JAeSg | UBWoOyd0[H 9361

1D BMEYOWEYS | 0S6'F Sy L8/60/% | yows 1) PAesg | ¥ Uewoyqdord 9861

1D BABIOWRNS | 1586 8y 98/1¢/S | vows 1D JABSg [ Y UBWIOYOO[T C861
1D emeYoureyS | 000°S 0°¢ $8/0¢/y | ouwrs "IJ 10ARSg | Y URWOYdO[H vwe__
1D eMBIOWENS | 00v'S 09 ¥8IET/V | ows 1D IoATSg UMOU{U €86l |
IO TATHOWES 00T°S ) WS | Tows 1) Aesg | 1D siaquiey) 186 |

[ dpug | pases|oy q| 3eq odelg TedX
/S3p0D LMD MG IseIY IoquinN Jusiy | osespy ] K1ayojey ¥o01s pooxgq __

'S3p0od ey AUIM PIPOO 3y} ‘pavIew JI ‘pue Teak poolq Aq Y391 EMEOWENS OJUI PEIY[IIS I9IUIM JO saseaja K1ouorey "(L-¥.L) 11 2I9elL



Table 12 (TD). Parasites and diseases isolated at the hatcheries which reared Lower Columbia

steelhead smolts®.
Disease Type Hatchery Specific Pathogen
Bacterial Beaver Cr.? Flavobacterium sp.
Bacterial Beaver Cr. Aeromonas salmonicida (Furunculosis)
Bacterial Beaver Cr, Flexibacter columnaris (Columnaris)
Bacterial Beaver Cr. Renibacterium salmonarium (BKD)
Bacterial Beaver Cr. Flexibacter cytophaga (Coldwater)
Parasite Beaver Cr. Ichthyoboda sp. (Costia)
Parasite Beaver Cr. Ichthyophthirius multiflis (Ich)
Parasite Beaver Cr. Nanophetyus sp.
Parasite Beaver Cr. Trichodina sp.
Parasite Beaver Cr. Hexamita sp.
Vira Beaver Cr. Infectious Hematopoietic Necrosis (IHN)
Viral Beaver Cr. EIBS

ASmolts released into the Lower Columbia were also reared at the Skamania Hatchery located on the Washougal River,
‘Beaver Creek Hatchery islocated on Beaver Creek, atributary of the Elochoman River.

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease outbreak.

Source: WDW pathologist, Steve Roberts, 1991.
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GRAY S SUBBASIN
Fal Chinook
GEOGRAPHIC LOCATION

The Grays River originates in the southeast Pacific County and flows southwest through Wahkiakum
County to its confluence with the Columbia River at River Mile (RM) 21. The lower six miles of
the river are a slough subject to tidal influence. The next six miles flow through a wide, flat valley
before entering the steep foothills. Most of the upper watershed flows through steep narrow
canyons in the rugged Willapa Hills. The entire basin encompasses 124 square miles.

Grays River Salmon Hatchery is located on the West Fork of the Grays.

ORIGIN

A native population of fall chinook was in existence on the Grays River prior to construction of the
Grays River Samon Hatchery in 1960. Mixing of stocks very likely began to occur when hatchery
supplementation was initiated in 1947 with the release of 100,090 tule fall chinook fingerlings
(WDF, 1990). This supplementation and hatchery brood stock were a mix of local stock and
transfers from other hatcheries, primarily Spring Creek Hatchery. Brood stock for the Grays
Hatchery are collected at a rack and the remaining adults are passed upstream to spawn naturally.
In recent years, broodstock for Grays River Hatchery aso has been collected from Grays River
spawning grounds and at other lower river spawning grounds and hatcheries. It is presumed there
are no differences between hatchery stock and naturally spawning populations, as no effort was, nor
IS, being made to keep them separate.

DISTRIBUTION

Grays River mainstem natural production extends from the head of tidewater upstream to above the
West Fork. Some spawning also occurs in the West Fork Grays River below the hatchery rack.

PRODUCTION

Hatchery production is the dominant component in the Grays River although some natural
production also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, availablein the
Grays River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 199 1.

The Grays River fall chinook natural spawn escapement from 1978 - 1984 brood years averagled 869
with alow return of 411 for the 1978 brood and a peak of 2,079 for the 1984 brood. Natur
spawn escapements by age and brood year are presented in Table 3.

Grays River Hatchery fall chinook returns from 1976 - 1984 brood years averaged 619 with alow
return of 45 for the 1977 brood and a peak of 2,080 for the 1984 brood. Hatchery returns by age
and brood year are presented in Table 4.

Grays River tributary sport catch estimates between 1981 - 1988 return years averaged 156 adult fall

chinook, ranging from alow of 17in 1983 to a hi%h of 342 in 1987 based on punchcard and limited
actual sampling data. However, specific age and brood year analysis for Grays River sport catch is
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unavailable.
ADULT LIFE HISTORY
Run size. catch and escapement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Grays River origin fall chinook.
Columbia River sport and commercial fisheries are managed to ensure attainment of hatchery egg-
take requirements.

Strays from other lower river hatcheries are not unusual. Table 5 lists Grays Hatchery origin fall
chinook stray coded wire tag recoveries beginning with the 1978 brood through to the 1988 brood,
and Table 6 lists the coded wire tags recovered within the Grays subbasin which originated outside
the Grays subbasin.

Time of Migration

Upstream migration begins from early August to early September depending partly on early fall
rans.

Spawning Period

(l\)latutr)al spawning occurs between late September and mid-November, usually peaking in mid-
ctober.

Spawning Areas

Grays River mainstem natural production extends from the head of tidewater upstream to above the
West Fork. Some spawning also takes place in the West Fork Grays River below the hatchery rack.

Age Comnosition

Age ranges from two-year-old jacks to six-year-old adults with three-year-olds or four-year-olds

usually the dominant age class. Total age composition data is summarized in Tables 3 and 4.

Table 7 lists the age composition percentages by brood year and freshwater.ocean rearing for fall

chinook returning to the Grays River spawning grounds. Table 8 lists the age composition

%ercmhage?] by brood year and freshwater.ocean rearing for fall chinook returning to the Grays
iver Hatchery.

Batio

Female fall chinook comprised 36 - 63 percent of the natural spawnersin the Grays River between
1981 - 1984 brood years. The percent females gg brood year and freshwater.ocean rearing ages for
Grays River natural spawners are presented in Table 9

Female fall chinook comprised 31 - 43 percent of the fall chinook returning to the Grays Hatchery
etween 1981 - 1984 brood years. The percent females by brood year and freshwater.ocean rearing
ages for Grays Hatchery returns are presented in Table 10.

The mean fork length by brood year, sex, and freshwaterocean rearing ages of Grays River natural
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spawners for 1979 - 1983 brood years are available in Tables 11 and 12. The mean fork length by
brood year, sex, and freshwaterocean rearing ages for Grays Hatchery returns from 1978 - 1984
brood years are available in Tables 13 and 14.

Fecundity

Fecundity at the Grays Hatchery between 1983 - 1990 return years averaged 4,312 and ranged from
alow of 4,148 in 1983 to a high of 4,720 in 1990. Grays River natural spawn and Grays Hatchery
fecundity data by age and brood year is unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

Emergence times were estimated to be early April for naturally spawning fry, depending on time of
egg deposition and water temperatures (Howell et. al., 1985).

Time. age and Size at migration

Hatchery release information for the Grays subbasin by brood year is presented in Table 15.
Length data of 1978 brood natural fall chinook smolts from the Grays River is available in Table
16. The number of natural juvenile fall chinook salmon that migrate from the Grays River is
unavailable.

Survival Rate

Data not available.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Schreck et al. (1986) determined from electrophoresis that Bonneville Hatchery fall chinook and
Spring Creek Hatchery (BPH) had 11 similar isozyme gene frequencies and none dissimilar. They
did not, however, analyze fall chinook from the Grays Hatchery.

DISEASE

Bacteria and parasitic diseases found in the Grays Hatchery are listed in Table 16. (WDF Salmon
Culture, Olympia)
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Grays River
fall chinook production area.

Distance/Area Excellent Googl Fair* | Poor* | Unknown | Total "|Confidence
Miles (%) 31 69 00 00 31.9
Acres (%) 27 73 00 00 117.2

“Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall

barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Grays River fall chinook
production area.

Distance/Area Excellent Goog¢l Fair* | Poor* | Unknown | Total [Confidence
Miles (%) 100 00 00 00 6.5
Acres (%) 100 00 00 00 11.8

“Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall

barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.
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Table 3 (RN). Total natural spawner escapement of fall chinook to the Grays River subbasin by

brood year.
Total Age
Brood Year 2 3 4 5 6 Total Adult Total

1974 0
1975 17 0
1976 144 7 0
1977 24 91 11 0 126
1978 12 148 251 0 0 411 399
1979 105 160 515 10 0 790 685
1980 0 412 215 0 0 627 627
1981 0 17 406 0 0 423 423
1982 98 406 338 20 0 862 764
1983 26 563 258 43 0 890 8364
1984 173 815 785 281 25 2,079 1,906

| 1985 20 175 421 41

" 1986 7 103 180

’I 1987 8 41

| 1988 0

Age based on scale reading analysis except:
trapped and taken to Grays River Hatchery for

1991 return year excludes 160 fi
broodstock.

1981 and 1984 return
1980 return year - adu

WDF GRAYS 5
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Table 4 (RH). Totd hatchery returns of fall chinook to the Grays River subbasin by brood year.

Total Age
Brood Year 2 3 4 5 6 Total Adult
Total
1972 0
1973 49 0
1974 2,085 0
1975 286 461 0 755
1976 111 227 70 0 410 299
1977 4 13 22 0 45 41
1978 6 35 178 12 0 231 225
1979 26 494 170 7 0 697 671
1980 23 91 150 25 0 289 266
1981 1 12 72 33 0 118 117
1982 68 148 254 8 0 478 410
1983 112 941 154 20 0 1,227 1,115
1984 240 206 1,240 347 47 2,080 1,840
1985 14 97 180 170
1986 90 160 381
1987 11 37
1988 22
Age based on scale reading analysis.

1987 return year includes only Grays River Hatchery stock.
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Table 7 (AC-l). Age composition percentage (freshwater.ocean) by brood year for fall chinook
spawning naturaly in the Grays River.

Age Composition (%)

Brood Year N 1.1 1.2 1.3 1.4 L.5
1978
1979
1980
1981 19 0.00 21.05 78.95 0 0
1982 14 0.00 71.43 21.43 7.14 0
1983 19 5.26 26.32 63.16 5.26 0
1984 163 0.00 25.15 11.04 61.97 1.84
1985
1986
1987
1088

Age based on scale reading analysis.
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Table 9 (AS-1). Percent females by, brood year and age class (freshwater ocean) for fall chinook
spawning naturally in the Grays River.

Females (%)
Brood N 11 1.2 1.3 14 15 Tota %
Year Female
1976
1977
1978
1979 58.33 100.00
1980 34.67 83.33
1981 12 0 50.00 66.67 0 0 63.16
1982 5 0 40.00 33.33 0 0 35.71
1983 8 0 40.00 41.67 100.00 0 42.11
1984 8 0 14.63 61.11 60.40 66.67 49.08
1985
1986
1987
1988
Age based on scale reading analysis.
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Table 10 (AS-2). Percent females by brood year and age class (freshwater.ocean) for fall chinook
returning to the Grays River Hatchery.

Females (%)

Brood N 1.1 1.2 1.3 1.4 1.5 2.1 2.2 Total %
Year Female
1976
1977
1978 50.00
1979 61.54 | 100.00
1980 23.38 | 63.43 | 72.73

1981 24 0 16.67 | 40.54 | 70.00 0 0 40.00
1982 120 0 11.46 | 65.84 | 50.00 0 0 36.25
1983 242 0 29.29 | 63.08 | 61.54 0 0 31.39
1984 538 0 7.83 | 48.98 | 67.21 72.41 0 50.00 42.60
1985
1986
1987
1988

Age based on scale reading analysis.
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Table 11 (AL-a). Mean fork length by brood year and age class (freshwater. ocean) for female fall
chinook spawning naturally in the Grays River.

Mean Fork Length (cm)

—=
Brood Year 1.1 1.2 1.3 1.4 1.5
1979 01 94
N 21 1
St. Dev. 4.8 -—
1980 79 89
N 11 10
St. Dev. 3.96 4.65
1981 76 89
N 2 10
St. Dev. ' 11.31 5.23
1982 82 89
N 4 1
St. Dev. 1.26 -—
1983 74
N 2
St. Dev. 7.07

Age based on scale reading analysis.
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Table 12 (AL-b), Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook spawning naturally in the Grays River.

Mean Fork Length (cm)

e e ——
——

Brood Year 1.1 1.2 1.3 1.4 1.5
1979 96
N 15
St. Dev. 6.74
1980 86 102
N 19 2
St. Dev. 7.29 12,73
1981 82 100
N 2 5
St. Dev. 6.73
1982 84 91
N 6 2
St. Dev. 6.11 4.24
1983 54 85
N 1 3
St. Dev. -=- 4.51
Age based on scale reading anaysis.
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Table 13 (AL-c). Mean fork length by brood year and age class (freshwater.ocean) for female fall
chinook returning to the Grays River Hatchery.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5
1978 90
N 5

St. Dev. 5.22
1979 89 92
N 88 7

St. Dev. 6.65 3.13
1980 74 83 91
N 18 85 16
St. Dev. 5.53 6.38 6.51
1981 - 67 88 94
N 2 15 7
St. Dev. 2.12 5.67 5.69
1982 76 86
N 11 106
St. Dev. 4.87 6.07
1983 75
N 152
St. Dev. 5.66
1984
N
St. Dev. _ ]

Age based on scale reading analysis.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook returning to the Grays River Hatchery.

Mean Fork Length (cm)
Brood Year 1.1 1.2 1.3 1.4 1.5

1978 91
N 5
St. Dev. 4.85

1979 91
N 55
St. Dev. %.45
1980 72 85 97
N 59 49 6
St. Dev. 8.13 7.34 8.31
1981 - 54 75 89 97
N 1 10 22 3
St. Dev. 0 5.28 8.59 14.19
1982 42 70 89
N 68 85 55
St. Dev. 3.04 8.26 8.51
1983 50 76
N 108 367
St. Dev. 4.26 6.41
1984 45
N 131
St. Dev. 5.25

Age based on scale reading analysis.
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Table 16 (SL). Lengths of fall chinook smolts from the Grays River, 1979.

Location and year No. Length Length Reference
Fish ave. range
(mm) (mm)
West Fork and 90 40.2 33-51 “Spring seining of 1978 brood
mainstream Grays, wild fall chinook juveniles on
1979 the Kalama River, Grays River

and Skamokawa Creek” WDF
memorandum from Nancy
Bluestein to Don Mclssac,
December 11, 1979.

Five stick seining trips were made on the Grays River between March 22-April126, 1979. Chinook
average length and ranges are based on those seining results and may reflect rearing and/or
outmigration Size patterns.

Table 17 (TD). Parasites and diseases of fall chinook at the Grays Hatchery.

Disease type Hatchery Specific Pathogen
Parasite Grays Costia necatrix (Costia)
Parasite Grays Trichodiniosis (Trichoding)
Parasite Grays Plistophora salmonae (Plistophora)
Parasite Grays Epistylis

(commensal)
Parasite Grays Ichthyophthirius multifilis (1chthyopthirius)
Bacteria Grays Yersinia ruckeri (Enteric Redmouth)
Bacteria Grays Aeromonous salmonicida (Furunculosis)
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GRAY S SUBBASIN
Coho
GEOGRAPHIC LOCATION

The Grays River originates in the southeast Pacific County and flows southwest through Wahkiakum
County to its confluence with the Columbia River at River Mile (RM) 21. The lower six miles of
the river are a dough sub%ect to tidal influence. The next six miles flow through a wide, flat valley
before entering the steep foothills. Most of the upper watershed flows through steep narrow
canyons in the rugged Willapa Hills. The entire basin encompasses 124 square miles.

A number of tributaries of the Grays River have good to excellent coho production potential.
Among these are Hull, Fossil, and Mitchell Creeks, and the East, North, and South Forks of the
Grays River (WDF, 1973).

Grays River Hatchery islocated 2.5 miles upstream from State Hi?hway 4 on the West, Fork of the
Grays River. The hatchery is 21 miles from the mouth of the Columbia River. Grays River
Hatchery is the sixth hatchery constructed under the Columbia River Fisheries Development
Program and began operation in 1961.

ORIGIN

Washington Department of Fisheries (1951) reported Grays River had native late (Type-N) stocks.
The current hatchery program produces early (Type-S) coho. Most existing early (Type-S) coho
hatchery S|Erogra_ms are considered linked, in varying degrees, to native Toutle River stock coho.
These fish provided the basis for the who rearing program, beginning in 1952, at the Toutle
Hatchery on the Green River. The hatchery program was very successful and, consequently,
surplus eggs were readily available for transfer to other stations. Because of extensive transferring
of eggs between most Columbia River facilities, releases considered to be of Toutle River ancestry
are probably a mixture of various early coho production (Howell et al. 1985).

DISTRIBUTION
Natural spawning occurs in most areas accessible to coho.
PRODUCTION

U.S. Fish and Wildlife Service surveysin 1936 and 1937 indicated coho were present in all
accessible tributaries of the Grays River, but no population estimates were made. Portions of the
watershed were being logged, and splash dams, log and debris jams, and logging through the
streams had probably already adversely affected fish production. Under the Columbia River
Fisheries Development Program some of these problems were addressed on an ad hoc basis and
production was extended by removing natural and man-made barriers. 1n 195 1, Washington
Department of Fisheries estimated coho escapement at 2,500 fish.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Grays River. This data was derived from the Presence/Absence database of the Northwest Power
Planning Council, 199 1.

Subbasin natural production potential was estimated to be 125,874 smolts using the Smolt Density
Model. Natural spawning is presumed of early stock coho, through anecdotal information, to be
quite low and subsequent juvenile production well below stream potential. Some natural production
of late stock coho exists but probably does not exceed 10 - 15 percent (Howell et al. 1985).
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Current production of coho at the Grays River Salmon Hatchery is limited by the need to rear fish
for the Toutle River program, whose hatchery was destroyed in the Mount St. Helens eruption.

The number of Grays River coho natural spawn escapement is unavailable. Grays River Hatchery
coho returns from 1978 - 1988 brood years averaged 2,684 with a low return of 468 for the 1984

brood and a peak of 5,382 for the 1979 brood. Grays River Hatchery returns by-brood year and

age class are presented in Table 3.

Grays River tributary sport catch estimates between 1981 - 1988 return years averaged 68 adult
coho, ranging from alow of 4 in 1981 and a high of 177 in 1984 based on catch records and limited
actual_lsjuprling data. However, specific age and brood year analysis for Grays River sport catch is
unavailable.

ADULT LIFE HISTORY

Run size, catch and escapement

Ocean commercial and recreational fisheries off the Oregon coast are the primary harvesters of early
coho. The Oregon troll fishery accounts for the highest Eercentage of the overal catch. Early coho
are distributed to coastal Oregon fisheries more heavily than their more northerly distributed late
cohorts. Based on coded-wire tagged releases of 1976 - 1978 brood late coho, most of the harvest
occurs in the Washington and Oregon ocean fisheries. This reflects the catch distribution where the
Washington coastal late coho catch comprised 40 percent of the total harvest compared to 20 percent
for early coho during 1979 - 1981. Late coho aso contribute gc?nlﬂcantly to the lower Columbia
River commercia gill net fishery. Harvest rates have averaged 79 percent and 85 percent for early
and late coho stocks, respectively, between 1983 and 1987. Columbia River harvest of early coho
is occasionally constrained by one or more of the fall chinook stocks. Harvest of late coho IS
generally not constrained by weak stocks, with hatchery escapement being the only management
constraint (WDF, 1990). Most of the freshwater recreational harvest occurs in the Washington
tributaries (Howell et al. 1985).

Strays from other lower river hatcheries are not unusual. Table 4 lists Grays Hatchery origin coho
stray coded-wire tag recoveries beginning with the 1978 brood through to the 1988 brood. Table 5
IISESB the coded-wire tags recovered within the Grays subbasin which originated outside the Grays
subbasin.

Time of Migration

Early coho enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem Columbia River early coho predominate from
August to mid-September. Stock composition shifts to late coho in late September and October.
Typicaly, the late coho run begins entering freshwater in mid to late September with mid-October
considered the main migratory period in the mainstem Columbia River (Howell et a. 1985).

Spawning Period

For early coho, both hatchery and natural spawning occurs around late October, while for late coho
spawning extends from late November through March, with the bulk occurring in December and
early January (Howell et al. 1985)

Spawning Areas

Natural spawning occurs in most areas accessible to coho.
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Age composition

Coho return as two-year-old jacks and three-year-old adults. Table 6 lists the age composition
percentages by brood year and age class for coho returning to Grays River Hatchery. Age

composition percentages by brood year and age class for Grays River natural spawners is
unavailable.

Sex Ratio

Females comprised 4 - 51 percent of the coho returning to the Grays River Hatchery between 1978 -
1987 brood years. The percent females by brood year and age class for Grays River Hatchery
returns are presented in Table 7. The percent females by brood year and age class for Grays River
natural spawners are unavailable.

EarIK stock coho fork Iength measurements generally range from 30 - 45 cm. for jacks (Washington
hatchery sampling) and 55 - 70 cm. for adults (commercial fishery sampling). Based on sampling of
the lower Columbia River commercial fishery during 1980 - 1982, late coho adult fork length
measurements ranged from about 50 - 70 cm. (Howell et al. 1985). Gra?/s River Hatchery returns
and natural spawn escapement mean fork length by brood year and age class are unavailable.

Fecundity

Coho fecundity at the Grays Hatchery for 1977 - 1987 brood years averaged 2,32 1 and with alow
of 1,750 for the 1980 brood and a peak of 2,713 for the 1982 and 1985 broods. Table 8 lists the
mean fecundity by brood %ear and age class for coho returning to the Grays River Hatchery. The
mean fecundity of Grays River natura spawners brood year and age class is unavailable.
JUVENILE LIFE HISTORY

Time of Emergence

The juvenile life history for Grays River subbasin coho is similar to that of other stocks in the
region with a spring emergence (WDF, 1990).

Time. age and Size at migration

Hatchery information for the Grays River subbasin by brood year is presented in Table 9. Length

data of natural coho smolts from the Grays River is unavailable. The number of natural juvenile
coho salmon that migrate from the Grays River is aso unavailable.

Survival Rate
,i\ggg)neralized recent year smolt-to-adult survival for coho was estimated to be 2.5 percent (TAC,

BIOCHEMICAL-GENETIC CHARACTERISTICS
Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Grays Hatchery are listed in Table 10 (WDF Salmon
Culture, Olympia).
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Grays River
coho production area.

Distance/Area Excellent | Good | Fair* Poor* | Unknown | Tota [Confidence
Miles (%) 27 .68 .06 0.00 48.5
Acres (%) .33 .58 1)9 0.00 44.8

*Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
arriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC , 199 1.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Grays River coho
production area.

Distance/Area Excellent | Good Fair® Poor* | Unknown Total Confidence
Miles (%) .31 .50 .19 0.00 8
Acres (%) .82 .02 17 0.00 14.1

“Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 (RH). Total hatchery returns of coho to the Grays River Hatchery by brood year.

Total Age
Brood 2 3 Total Adult Total
Year
1978 1,040 530 | 1,570 | 530
1979 1,313 4,069 5,382 | 4,069
1980 1,744 178 1,922 178
1981 112 2,684 2,796 2,684
1982 89 828 917 828
1983 182 1,883 2,065 1,883
1984 92 376 468 376
1985 1,012 3,035 4,047 3,035
1986 1,609 3,739 5,348 3,739
1987 731 1,488 2,219 1,488
1988 | 1071 | | |

Age composition based on hatchery personnel designation of adults and jacks. Adult coho assumed
to be 2.1 and jacks 2.0.
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Table 6 (AC). Age composition percentage (freshwater.ocean) by brood year for coho returning to
the Grays River Hatchery.

Age Composition (%)

Brood Year N 2.0 2.1
1978 66.24 33.76
1979 24.40 75.60
1980 90.74 9.26
1981 4.01 95.99
1982 9.71 90.29
1983 8.81 91.19
1984 19.66 80.34
1985 25.01 74.99
1986 30.09 69.91
1987 32.94 67.06
1988

Age composition based on hatchery personnel designation of adults and jacks. Adult coho assumed
to be 2.1 and jacks 2.0.

N (Number of scale samples) not applicable.
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Table 7 (AS). Percent females by brood year and age class (freshwater.ocean) for coho returning to

the Grays River Hatchery.

Females (%)
Brood Year N 2.0 2.1 Total
% Female

1978 0 49.06 16.56
1979 0 36.62 27.68
1980 0 40.45 3.75
1981 0 53.09 50.97
1982 0 54.23 48.96
1983 0 39.94 36.42
1984 0 42.29 33.97
1985 0 34.17 25.62
1986 0 43.38 30.33
1987 0 38.31 25.69
1988 0

Age composition based on hatchery personnel designation of adults and jacks. Adults assumed to be

2.1 and jacks 2.0. Females assum

to be adults.

N (Number of scale samples) not applicable.
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Table 8 (AF). Mean fecunditv. bv, brood year and age class (freshwater.ocean) for coho returning to
the Grays River Hatchery.

Mean Fecundity
Brood 2.0 2.1

Year

1977 0 2,623
1978 0 2,258
1979 0 1,933
1980 0 1,750
1081 0 2,600
1982 0 2,713
1983 0 2,516
1984 0 2,547
1985 0 2,713
1986 0 1,818
1987 0 2,537
1988 0

A%e composition based on hatchery personnel designation of adults and jacks. Adults assumed to be
2.1 and jacks 2.0. All females were assumed to be adults.
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Table 10 (TD). Parasites and diseases of coho at the Grays River Hatchery.

Disease type Hatchery Specific Pathogen

Bacteria Grays River Cytophaga psychrophila (Cold Water Disease)

Parasite Grays River Costia necatrix (Costia)

Parasite Grays River Trichodiniosis (Trichodina)

Parasite Grays River Plistophora salmonae (Plistophora)
Parasite (Commensal) Grays River Epistylis

Parasite Grays River Ichthyophthirius multifilis (Ichthyopthirius)

Bacteria Grays River Aeromonous salmonicida (Furunculosis)
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GRAYS SUBBASIN
Chum Salmon
GEOGRAPHIC LOCATION

The Grays River originates in the southeast Pacific County and flows southwest through Wahkiakum
County to its confluence with the Columbia River at River Mile (RM) 21. The lower six miles of
the river are a slough subject to tidal influence. The next six miles flow through a wide, flat valley
before entering steep foothills. Most of the upper watershed flows through steep narrow canyonsin
the rugged Willapa Hills. The entire basin encompasses 124 square miles.

A number of tributaries of the Grays River area have historically supported chum samon runs.
Among those were Seal, Malone, Hull, Klints, and Fossil Creeks, and the West Fork of the Grays
River. Most of these area have only small runs, if any, at present (WDF, 1973).

Grays River Hatchery is located 2.5 miles upstream from State Highway 4 on the West Fork of the
Grays River. The hatchery is 21 miles from the mouth of the Columbia River. Grays River
Hatchery is the sixth hatchery constructed under the Columbia River Fisheries Development
Program and began operation in 1961. Historically the Grays River Hatchery has raised chum
though it does not currently.

ORIGIN

Chum are native to the lower Columbia River tributaries including the Grays River system. _
However, chum runs throughout the Columbia River drainage have declined drastically from their
former abundance. Managers have attemdpted several times to augl_ment natural chum production by
releasing fed fry or fry from egg boxes directly into the stream. The mainstem and the West Fork
Graﬁs River have both been recipients of intermittent releases since 1972. The present low numbers
of chum in the Columbia River made it necessary to use stock from outsidethe area.  In 1976
approximately 1.1 million 1975 brood chum fry from Hokkaido, Japan (Mokoto stock) were
released into the West Fork Grays River. These releases apparently had little affect on adults
returns. Non-Columbia River stock chum salmon released in the Grays River aso included Hood
Canal stocks (WDF, 1990).

DISTRIBUTION

Spawning ground surveys include the mainstem Grays from River Mile (RM) 9.5 to RM 13.0 and
West Fork of the Grays including the lower 1.4 miles, and 0.5 miles of Crazy Johnson Creek.
Recent stream enhancement work by the Washington Department of Fisheries Department in Gorley
Springs at RM 12 has been relatively successful and may increase basin chum production by
providing a stable incubation environment (WDF, 1990).

PRODUCTION

The Grays River was once noted for its large runs of chum salmon. In 1936, 6,286 spawning or
spawned-out chum were counted below the falls at RM 13, and an additional 1,388 chum were
counted in the West Fork of the Grays River (Bryant, 1949). In 1951, the Washington Department
of Fisheries estimated 7,500 chum returned to the Grays River. Logging of the watershed and the
resulting landslides, erosion and channel changes caused serious damage to salmon spawning habitat.
Today the Grays River chum run is a fraction of its historic run size.
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The Grays River chum natural spawn escapement from 1977 - 1988 return years is measured as
peak fish counts rather than natural spawn escapement estimates. The Grays River chum natural
escapement (except Gorley Creek) has not been calculated. Peak fish counts for Grays River chum
(including Gorley Creek) for 1977 through 1988 averaged 515 fish and ranged from 107 fish in
1980 to a high of 1,370 in 1988 (WDF, 1990). Gorley Creek chum natural spawn escapement from
1983 - 1984 brood years were 27 and 720 fish, respectively. Gorley Creek natural spawn
escapements by age and brood year are presented in Table 1.

Few chum are harvested in the tributary recreationa fishery.
ADULT LIFE HISTORY

Run size, catch and escapement

Chum salmon are not generally harvested in the ocean commercial and recreational fisheries. A few
fish have been caught off of central Alaska (Johnson et al. 1976).

Maximum historical chum landings for the Columbia River have been estimated as high as 697,000
fishin 1928 (Northwest Power Planni ng% Council, 1986). In 1942, landings were 425,000 fish but
by 1955 they had diminished to 10,000 fish. Since 1965, commercial landings have been less than
2,000 fish annually (Columbia Fish Runs and Fisheries, 1988). It is impossible, however, to
determine what portion of these catches might have been of Grays River origin. Historically chum
were harvested In the mainstem by a variety of methods. Today chum are harvested in mainstem

il net fisheries as incidental catch during late fall seasons targeti Qg]_on late coho. Local biologists
amiliar with the fisheries and spawning ground assessments in Washington suggest the harvest rate
m ap(groxmlgate 35 to 50 percent (WDEF, 1990). Little or no freshwater recreational harvest occurs
n the Grays River.

Grays River chum have not been coded wire tagged and there have been no stray tag recoveries
within the Grays River subbasin.

Time of Migration

Chum enter the Columbia River in mid October through November (Chaney and Perry, 1976).
Adults migrate into the river from mid-October through November with peak spawner abundance
occurring in late November (WDF, 1990).

Spawning Period

Peak spawner counts generally occur in late November in the Grays River (Howell et al. 1985).

Spawning Areas

Spawning ground surveys include the mainstem Grays from RM 9.5 to Rm 13.0 and the lower 1.4
miles of West Forks of the Grays River. Spawning also occurs in Crazy Johnson Creek and Gorley
Springs a RM 12. Seasonal low flows sometimes restrict access of chum to preferred off-channel
spawning area confining them to less stable mainstem reaches.  Some mainstem reaches were chum
spawn are subject to frequent channel shifts and bedload deposition or scour, all of which reduce
intragravel survival.
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Age composition

Chum return as three-year-old to six-year-old adults with three-year-old and four-year-olds normally
the dominant age classes. Columbia River chum do not return as two-year-old jacks (Howell et al.
1985). Table 2 lists the age composition percentages by brood year and freshwaterocean rearing
ages for chum returning to the Grays River spawning grounds.

Sex Ratio

Females comprised 42 - 67 percent of the chum returning to the Grays River spawning grounds
between 1979 - 1984 brood years. The percent females by brood year and freshwater.ocean rearing
ages for Grays River natural spawners are presented in Table 3.

The mean fork length by brood year, sex, and freshwater.ocean rearing ages of Grays River natural
spawners for 1977 - 1987 brood years are available in Tables 4 and 5.

Eecundi
Fecundity data on Grays River chum are not available.
JUVENILE LIFE HISTORY

Time of Emergence
Time of emergence is estimated to be early spring.

Time. age and size at migration

The peak chum catch during seining of juvenile ssilmon in the Grays River from March 16 to May
18, 1979 occurred on April 5th (Bluestein, 1979). The fry averaged 41 mm and ranged from 35 -
45 mmin length. Table 6 lists the lengths of juvenile chum from the Grays River in 1979.
Juvenile chum migrate to sea as zero-age smolts (Hart, 1973). The number of natural juvenile chum
salmon that migrate from the Grays River is unavailable. Hatchery release information is available
in Table 7.

Survival Rate

Survival rate information is unavailable.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Data has not been compiled.

DISEASE

Bacteria and parasitic diseases found in the Grays River are unavailable.
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Table 1 (RN). Tota natural spawner escapement of chum returning to Gorley Creek by brood year.
Total Age

Brood 3 4 5 6 Total Adult
Year Total

1974
1975
1976
1977
1978
1979
1980
1981 14
1982 425 0
1983 0 3 24
1984 0 716
1985 36 11
1986 8 429 35
1987
1988

27 27
720 720

OO O | |O

Age based on scale reading analysis.
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Table 2 (AC). Age composition percentage (freshwater.ocean) by brood year of chum spawning

naturally in the Grays River subbasin.

Age Composition (%)

Brood N 0.3 0.4 0.5 0.6
Year

1978

1979 12 83.33 16.67 0 0
1980 9 22.22 44.44 33.33 0
1981 35 25.71 71.43 2.96 0
1982 167 17.37 74.85 7.78 0
1983 45 0 82.22 15.56 2.22
1984 245 5.71 84.49 8.98 0.82
1985

1986

1987

1988

Age based on scale reading analysis.
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Table 3 (AS). Percent females by brood year and age class (freshwater.ocean) for chum spawning
naturally in the Grays River subbasin.

Females (%)

Brood N 0.3 0.4 0.5 0.6 Total
Year % Female
1976 0
1977 33.33 0
1978 54.35 33.33 0
1979 8 70.00 50.00 0 0 66.67
1980 4 50.00 50.00 33.33 0 44.44
1981 15 33.33 48.00 0 0 42.86
1982 95 48.28 58.40 61.54 0 56.89
1983 19 0 48.65 14.26 0 42.22
1984 129 50.00 53.62 50.00 0 52.65
1985 60.00 45.83 50.00
1986 | 57.14 40.00
1987 100.00
1988 \ \ \

Age based on scale reading analysis.
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Table 4 (AL-a). Mean fork length by brood year and age class (freshwater.ocean) for female chum
spawning naturally in the Grays River.

Mean Fork Length (cm)

Brood 0.3 0.4 0.5 0.6
Year
1977 72
N 1
St. Dev.
1978 73 75
N 25 1
St. Dev.
1979 70 77
N 7 1
St. Dev.
1980 66 72 79
N 1 2 1
St. Dev.
1981 71 71
N 3 12
St. Dev.
1982 65 70 75
N 15 74 8
St. Dev.
1983 72 64
N 18 1
St. Dev.
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Table 4 (cont.) Mean fork length, by brood year and age class, (freshwater.ocean) of female chum
salmon originating in the Grays River.

Mean Fork Length (cm)

Brood 0.3 0.4 05 0.6
Year
1984 65 70 76
N 7 138 11
L. Dev.
1985 63 73 73
N 7 11 1
St. Dev.
1986 67 69
N 4 51
St. Dev.
1987 66
N 2
St. Dev.

Age based on scale reading analysis.
Standard deviation not calculated.

WDF GRAYS 53




Table 5 (AL-h). Mean fork length by brood year and age class (freshwater.ocean) of male chum
spawning naturally in the Grays River:

Mean Fork Length (cm)

Brood 0.3 0.4 0.5 0.6
Year
1977 89
N 3
St. Dev.
1978 83 86
N 22 2
St. Dev.
1979 79 79
N 4 1
St. Dev.
1980 75 81 85
N 1 2 2
St. Dev.
1981 75 82 76
N 6 13 1
St. Dev.
1982 75 78 82
N 15 53 5
St. Dev.
1983 79 84 79
N 19 14 1
St Dev.
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Table 5 (cont.) Mean fork length, by brood year and age class, (freshwater.ocean) of male chum
salmon originating in the Grays River.

Mean Fork Length (cm)

Brood 0.3 0.4 0.5 0.6
Year
1984 74 78 85 84
N 7 134 11 2
St. Dev.
1985 75 82 80
N 9 13 1
St. Dev.
1986 74 80
N 3 79
St. Dev.
1987
N
St. Dev.

Age based on scale reading anaysis.
Standard deviation not calculated.
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Table 6 (SL). Lengths of juvenile chum salmon from the Grays River, 1979.

Location No. Length Length Reference
and year Fish ave. range
(mm) (mm)
West Fork 29 41.0 35-45 “Spring seining of 1978 brood wild fall
& chinook juveniles on the Kalama River,
Mainstem, Grays River, and Skamokawa Creek.”
1979 WDF memorandum from Nancy Bluestein
to Don Mclsaac. December 11, 1979

Five stick seining trips were made on the Grays River between March 22-Apri126, 1979. Though
the seining trips were primarily to evaluate fall chinook natural production, chum were also
enumerated and a subsample was measured. Average length and range may reflect rearing and/or

outmigration size patterns.
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GRAY S RIVER SUBBASIN
Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Grays River Subbasin is |located in southwest Washington within Pacific County. Originating in
the ngg“ Hills the fiver drops through numerous steep, narrow canyons which comprise the upper
watershed before entering a wide flat valley. The last six miles of the river are a Slough subject to
tidal influence. Dikes have been constructed in this area to protect the residents of this low- s?qleré?
land. The Grays River joins the Columbia River at river mile (RM) 21 and the entire water
encompasses 124 square miles.

ORIGIN

The wild winter steelhead stock in the Grays River is native, athough interbreeding with introduced
Cowlitz, Chambers Creek and Elochoman hatchery stocks has probably occurred.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for Grays River steelhead based on estimates
from the Northwest Power Planning Council. Washington Department of Wildlife planners using
the Smolt Density Model, estimate the watershed can produce 45,300 smolts. Figure 1 illustrates
the probable spawning areas of wild steelhead in the Grays River (Howell et al. %985).

Distribution of winter steelhead occurs throughout the mainstem river above tidal reaches, and also
within the East, South and West Forks. In the mid-1940’ s there were reports of several hundred
steelhead con regati_nﬂ in the pool below Grays River falls. These steelhead were believed to
ascend the falls in high water.  Once they ascended the falls there were numerous obstacles, natural
and man-made which blocked fish migration into the upper reaches of the mainstem and many
tributaries. During the 1950's explosives were used to lower Grays Falls, in addition other barriers
above the falls were cleared to improve steelhead access to the river's upper reaches.

PRODUCTION

Production Facilities

The Grays River Salmon Hatchery is located on the West Fork Grays River. Production is
primarily fall chinook and coho salmon. No steelhead rearing occurs at the Grays River Hatchery.

Production Summarv

No data are available on natural smolt production. Natural production continues in both the
mainstem Grays and the lower sections of most tributaries.  Smolt production throughout the
drainage is severely reduced from logging related problems in the watershed.

ADULT LIFE HISTORY

Run Size and Escapement

No estimates of wild run size or escapement exist. Steelhead abundance during the 1920's and
1930’ s was estimated at 2,000 fish annually (WDW 1936). This number has declined due to habitat

degradation in the Grays River watershed. Currently, local biologists estimate steelhead escapement
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to be ts)ﬁtween 400 and 600 fish annually. Lucas (1992) estimates spawning escapement for 1991 at
716 fish.

e of migra

Adult time of entry for wild winter steelhead is generally from January through May with peak
returns occurring in March and April.

Harvest

Ocean harvest of Grays River steelhead is unknown. The lower Columbia River supports a popular
sport fishery with harvest of some Grays River steelhead contributing to the lower Columbia catch.

Sport fishing occurs throughout the Grays River. Based on punchcard returns, the average annual
steelhead sport catch (wild and hatchery) from 1980 t_hrou?h 1990 was 533 fish (Table 2). In 1986,
wild release regulations were imposed on the Grays River [imiting legal harvest to hatchery fish
only. To promote maximum returns on wild fish while providing sport fishing opportunity the state
currently emphasi zes separation of hatchery and wild stocks. The use of early returning Beaver
Creek fish were chosen as the hatchery stock for release into the Grays River thus creating a early
returning hatchery stock with a later returning native stock.

Indian fishing rights are not exercised on the Grays River.

Spawning period

Wild steelhead spawning occurs from March through mid-June.

Spawning area

Wild steelhead spawn throughout the Grays River, and in the lower reaches of the East, South and
West forks and in other tributaries.

Fecundity

No data are available on wild steelhead fecundity.
Age Composition

No data are available on steelhead age structure.
Size

No data are available on wild steelhead.

Eextio

No data on Grays River steelhead.

Survival rate

No data available on Grays River steelhead.
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JUVENILE LIFE HISTORY

Egg

No data are available on egg production, egg to smolt survival, or emergence timing.
Juvenile rearing

Juvenile rearing for the erggiority of wild smolts lasts approximately two years prior to ocean
emigration. Wild steelhead smolts emigrate in April and May, peaking in early May.

Hatcherv releases

Smolts were originally released into the Grays River in 1957 from Chambers Creek stock and
athough Cowlitz River fish were released for several yearsin the 1960’s, Chambers Creek and
Beaver Creek stocks have been the hatchery-stocks released into the Grays River for the past ten
years 1981-1990 (Table 3).

Straying

No data on Grays River.

BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on Grays River steelhead.

DISEASES

Disease history for hatchery smolts planted in the Grays River is presented in Table 4.
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Figure 1 (AD). Probable spawning areas of wild steelhead trout in Grays River, Washington (B.
Lucas, WDG, personal communication., (Howell et al. 1g85).

. East
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Table 1 (HB-1). Estimated’ amount of rearing and spawning habitat, by quality, of Grays River

subbasin winter steelhead.
Area Excellent IGood | Fairt | Poor* | Unknown|Tota | Confidence
Miles 22.3 73.1%|4.7% |0.0% 57.9 Unknown
Acres 10.0% 87.2%12.9% [0.0% 48.4 Unknown

*Northwest Power Planning Council estimates based on limited observations.

*Ratings of fair and poor habitat quality may reflect natural physical festures such as waterfall
barriers, as well as degradation caused by man.

Source; Presence/absence database, NPPC , 199 1.

Table 2 (RS-a). Returns (sport catch/escapement) winter steelhead to the Grays River subbasin.

Return Year Escapement Sport Catch® Adult Total
1980-81 678 Unknown
1981-82 588 Unknown
1982-83 565 Unknown
1983-84 478 Unknown
1984-85 1031 Unknown
1985-86 407 Unknown
1986-87 409 Unknown
1987-88 418 Unknown
1988-89 354 Unknown
1989-90 402 Unknown
Catch within subbasin only.

Source: Sport Catch based on permit-card harvest estimates.

WDW GRAYS 5




9 SAVED MdM

av | (3 1sam+) o skerd | 059y 09 68/90/60 | yows [ 1D 1oAedg | ¥ uwewoydoord | 861
av | (I 153m+) Jd s&e1d [ 006'L 0°S G8/10/S0 [ Jows | “ID ToAesq | Y URWOYXO[H | 861
av | (d 15am+) o skexd | 00S°L 0°¢ G8/ST/Y0 | MowS | "I 1oAeeg | Y URWOYIO[H | 4861
av | (a3 sam+) d ske1n [ 08Z°L A G8/€T/Y0 [ Iows | "ID ToAeeg | UBWOYIO[H | 861
(313 3am +) J she1n | 088°¢C Y ¥8/9T/¥0 | Nows | 1D IoAeeq umowyuq) | €861

(N3 35am+) A sAeID T0L9'S Ty ¥8/9Z/¥0 | NoWS | "ID IaAeag umowyu) [ €861
(M9 +) A sAe1D | $LI°S S y8/¥T/Y0 | NOWS | 1D 19Aeeg umouyu) [ €861

(Ol 359M +) I sA®ID | 00E°9 7 ¥8/ET/Y0 | JOWS | "ID IoAesq umowyu | €861

(A 159M+) d sARID [ 008°L 09 ¥8/07/%0 | NowS [ "ID IoAeoq umowyun | €861

(M3 353M +) ¥ sAe1D [ G6C°L 9 ¥8/10/S0 | Nows | "ID IoAeeg | ¥ UBWIOYXO[H | €861

(4 359M+) I sAeID [ 089°8 (A ¥8/10/S0 | Nows | “ID IoAesg | Y Uewoydord [ €861

(M 59M +) A sAeID [ 896°C1 | S9 C8/TT/SO | Mows | XD IoAedg | ID sloquiey) | 1861

(A 39M +) A sAeID [ T6L'S v'9 78/90/S0 [ Nows | "ID 1eAeag | ID SIaquey) | 861

(d 39M+) A sAe1D | 8€0°E 6°S 78/90/50 | yowrs [ 1D JoAvdq | ID sioqureyd | 1861

(A 353m +) d sAe1D [ 7176 v'9 78/S0/S0 [ Nows | "I 1eAesqg | ID saqueyd [ 1861
(MM +) Y sAeID [ €092 [ 9°F €8/€0/S0 | ows | 1D IoAvdq | 1D sioqueyd | 1861

(M 159M +) ¥ sAe1D [ 969°L 8°C 78/€0/50 | yows [ 13 10Avdg [ 1D sioquieyd | 1861

(M 159M+) J sAR1D [ 06T°L Sy £8/ST/¥0 | JowS | “ID IeAvsg [ IO sioqueyd | 1861

({4 159M +) o SARID | €9C°F v'C 78/90/%0 | MowS | "ID JoArag | ID sioquieyd | 1861

(M 39M+) J she1d | $L0°L v'S T8/V0/¥0 | NowsS [ "ID IoAveg [ ID sioquieyd | 1861

dipD urg — | poseapd | G/ | comd | 19%d | 93eis Teax
/3P0D LMD o)s osedey | JoquinN | ysnj | 9ses[ay | osespey | Y] K1ayoreH ¥o0is | pooig

*$9p0O ) SIIM POpOo Y} ‘paNIewW JI ‘pue Teak pooiq Aq JOARY SABID dY) OJUI PeIY[IA)S IUIM Jo sases[ar AoyojeH "(YL) € 9[qeL




L SAVED Mdm

av | (‘1d oM +) A she1n | 0sp‘9 £y 88/T1/S0 | yows | 1D Joaeog | Y uewoyoolq | L861
av | ("1 1ssm+) o sAe1D | 000°8 0°¢ 88/1T/¥0 | NowS | "ID IaAeeq | Y uewoydol | L86]
av | (M 1s9M+) ¥ shern [ 00S°L S 88/17/¥0 | Nows [ "ID 1oAveg | Y uewoydod | L86]
av | (d 1s9M+) ¥ she1d [ 000°S S 88/17/¥0 | JowsS | "ID JoAeog | Y URwWOYdO[d | L86I
av | (M4 1s9m+) ¥ sAe1d | 0z6'S 9’y 88/17/¥0 | Nows [ 1D Joaeeg | 3 uewoydod | L86!
av | (4 1s9m+) o s&e19 | 009y 9’y 88/1T/¥0 | JowS | 1D Joavdg [ Y uewoydold | LY6I
_ﬁ av | (4 1ssm+) o sAe19 | 09¢°L 9y 88/17/¥0 | Nows | 1D IoAesq | f uewoydord | L861
av | (34 1s9M+) o ske1n [ 0059 0°S L8/20/S0 | NOWS | 1D 19ABRY | Y uewoydo[q | 9861
__ av | (Md1s9M+) ¥ s&e1d | 08Z°¢C vy L8/0E/Y0 | NowsS | 1D IoAvag | Y uewoydolg | 9861
av | (4 1s9M+) o ske1n | 08Z°¢C vy L8/0E/Y0 | Vows | 1D JoAeDg | Y Uewoydold | 9361
__ av | (d3sam+) ¥ skexd [ 08Z°S vy L8/8T/¥0 | Nows | 1D oA | Y uewoydolg | 9361
__ av | (4 1s9m+) J ske1n | 0099 (SIS L8/YT/YO | Nows [ 1D Ioaeag | Y Uewoydold | 93861
av | (" oM +) ¥ shein [ ¢zC™g S L8/0T/¥0 | NowS | 1D Ioaeag | Y uewoydold | 9861
av | (4 159M+) ¥ she1d [ 6/67°L 3 LS/LT/p0 | NowS | 1D 1oAedq | Y UewOYdO[g [ 9861
av | ("d 1s9M+) o she1n [ 06L9 Sv L8/91/¥0 | yows | 1D IoAeag | Y uewoydol | 9861
av | ("4 1s9M+) ¥ she1n [ 6z6’9 S L8/60/¥0 | JowS | "ID JoAeag | Y Uewoydofd | 986l
av | ("4 1semM+) o skerg | 6z¢9 Sy L8/60/¥0 | Nows | 1D 1oAeeq | Y uwewoydo[q | 9861
av | (N 1saM+) ¥ sAe1p | ze6'se |8y 98/80/S0 | NOowS | 1D 1oAeSg | Y UBWOYdO[H | G86I
av | (Mdssm+) ¥ sherp [ 002z [T°S 98/1T/v0 | Nowls | 1D JoAeeq | Yy uewoydolq | 861
__ av | (Md1s9M+) o skerp [ GLT°C 69 C8/L1/SO | Nows | "ID JoAeoq | Y wewoydorg | 861
__ av | ("4 159M+) ¥ sAe1D [ 01€°C Ty $8/60/S0 | yows | "1D IoAeag | Y uewoydold | 861
av | (1 15oM+) ¥ she1n [ G697 6'v €8/60/S0 | Jows | “ID IoAedg | Y uewoydor | 861

'$9POO Se) MM Popod Y ‘paNIeW I ‘pue Teak pooiq Aq IATY SABID Sy} OJUI PEIY[II)S INUIM JO SISBIRI AIoydjeH °(‘1u0d) € S[ge],




8 SAVID MdMm

1661 ‘oseqeieq Sunjool§ AIoydieH ‘MM ‘UISA0T AL :92in0g

av | (1 10M+) ¥ she1d | 966°L (Al 16/10/S0 | Nows | "ID Joaedg | ¥ Uewoyoord | 0661
av | (3 1soam+) ¥ sAe1d | ¢Cz°¢ (A 16/ST/¥0 | Nows | “ID JoAedg | ¥ uewoyoorg [ 0661
av | (1 1sam+) d ske1n | 096°8 9'C 16/ST/v0 | Nows | 1D 1oaedg | ¥ uewoydsolg | 0661
av | (g 1som+) o she1n [ 00L°L 9'¢ 16/ST/v0 | Mows | 1D Ioaeog | ¥ uwewoydsolg | 0661
av | (a1som+) ¥ sAeip | 008" 0’9 16/SZ/¥0 | yows | 1D IoAeag | 3 wewoydold | 0661
f av | (3 1som+) J ske1d | 00S°L 09 16/ST/¥0 | Nows | 1D IoAedq | ¥ Uewoydold | 0661
av | (3d1soM+) o ske1n | 0LE9 6y 06/20/S0 | jows | "ID IoAesg | Y uewOYoO[ | 6861
av | (A 19m+) o sAe1d | 61’9 6y 06/20/S0 | Jows | 1D 19A®eg | ¥ uewoydold | 6861
av | (1 1om+) o skexo | 619 6 06/20/S0 | Jows | 1D 1oAveg | ¥ uewoyoold | 6861
| av | (g oM +) J shexd [ 0ST'1T [ S 06/0€/¥0 | NowS | 3D 19Aeag | Y wewoyoorg | 6861
__ av | (4 1sem+) A sAe1D | §L9°% S 68/LT/v0 | Nows [ 1D 1oAeSq | ¥ URWOYIO[H | 8861
av | (" 15oMm+) o sAerd [ 009°9 vy 68/¥T/¥0 | J0WS | “ID JoAesqg | Y UBWOYIO[H | 8861
—_ av | (4 1s9M+) o skern | 00S°S vy 68/vT/¥0 | NowS | "ID JoAwag | Y UeWOYdO[d | 8861
av | (M4 1som+) o she1n | 000°9 8’y 68/127/¥0 | Nows | “1D oA | ¥ UBWOYXOIH | 8861
av | (4 oM +) ¥ sAeID [ 0ST'vT [ 0°S 68/S0/S0 | Nows [ “ID IsAveg | Y uewoydod | 8861
av | (319 1s9m+) A ske1d [ 0008 0°S 68/50/S0 | Jows [ 1D JoAeag | Y wewoyoord | 8861

*sopod Fe) 1M Popod Ay} ‘payIew JI ‘pue Jedk pooiq AQ JOATY SABID 9y} OI PEIY[INAS JAUIM JO SIseI[al A1dydojeHq (“Juod) € 9iqel,




Table 4 ('ID). Parasites and diseases isolated at the hatchery which reared Grays River steelhead

smolts.
Disease Type Hatchery* Specific Pathogen _
Bacterial Beaver Creek Aeromonas salmonicida (Furunculosis)
Bacterial Beaver Creek Flavobacterium sp.
Bacterial Beaver Creek Flexibacter cytophaga (Coldwater)
Bacterial Beaver Creek Renibacterium_salmonarium (BKD)
Bacterial Beaver Creek Flexibacter columnaris (Columnaris)
Parasite Beaver Creek Hexamita sp.
Parasite Beaver Creek Ichthyoboda sp. (Costia)
Parasite Beaver Creek Ichthyophthirius multiflis (Ich)
Parasite Beaver Creek Nanophetyus sp.
Parasite Beaver Creek Trichodina Sp.
Viral Beaver Creek EZBS
Viral Beaver Creek Infectious Hematopoietic Necrosis (IHN)

*Beaver Creek Hatchery is located on the Elochoman River.

Disease history only represents pathogens isolated at this hatchery and not necessarily a disease

outbreak.

Source: Steve Roberts, Washington Department of Wildlife, 1991.
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ELOCHOMAN SUBBASIN
Fall Chinook
GEOGRAPHIC LOCATION

The Elochoman River originates in the Willapa Hills ésouthwest Lewis County and northeast
Cowlitz County), and flows in a generally southwest direction into Wahkiakum County meeting the
Columbia River at River Mile (RM) 38. Elochoman (also commonly spelled Elokomin) Hatchery is
located at RM 9, approximately seven miles northwest of Cathlamet.

ORIGIN

A native population of fall chinook was in existence on the Elochoman River prior to construction of
the Elochoman River Salmon Hatchery in 1953. Mixing of stocks very likely began to occur when
hatchery supplementation was initiated in 1950 with the release of 70,000 tule fall chinook
fingerlinsgfs (WDF, 1990). This supplementation and hatchery brood stock were a mix of local stock
and transfers from other hatcheries, primari Ily Spring Creek Hatchery. Brood stock for the
Elochoman Hatchery are collected at a weir [ocated near tidewater and the remaining adults are
passed upstream to spawn naturally. It is presumed there are no differences between hatchery stock
and natur awning populations, as no effort was, nor is, being made to them separate.

d aly sp g popul eff being made to keep them sep

DISTRIBUTION

Natural production occurs mainly in the lower river above tidewater, but will also occur throughout
the river up to the hatchery dam at RM 9.2, depending on water flows.

PRODUCTION

Hatchery production is the dominant component in the Elochoman River although some natural
roduction also occurs. In recent years, surplus fall chinook returning to Elochoman Hatchery have
een collected for other lower river hatcheries.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Elochoman River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 1991.

The Elochoman River adult fall chinook natural spawn escapement from 1977 - 1984 brood years
averaged 806 with alow return of 104 for the 1977 brood and a peak of 3,557 for the 1984 brood.
Natural spawn escapements by age and brood year are presented in Table 3.

Elochoman Hatchery adult fall chinook returns from 1978 - 1984 brood years averaged 2,907 with a
low return of 796 for the 1978 brood and a peak of 9,476 for the 1984 brood. Hatchery returns by
age and brood year are presented in Table 4.

Elochoman River tributary sport catch estimates between 1981 - 1988 return years averaged 95 adult
fall chinook, ranging from alow of 41 in 1988 to a high of 236 in 1985, based on punchcard and
limited actual sampling data. However, specific age and brood year analysis for Elochoman River
sport catch is unavailable.

WDF ELOCHOMAN 1




ADULT LIFE HISTORY
Run size. catch and escapement

Ocean commercial and recreational fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries al harvest a portion of the Elochoman River origin fall chinook.

Columbia River sport and commercial fisheries are managed to ensure attainment of hatchery egg-
take requirements.

Strays from other lower river hatcheries are not unusual. Table 5 lists Elochoman Hatchery origin
fall chinook stray coded wire tag recoveries beginning with the 1978 brood through to the 1988
brood, and Table 6 lists the coded wire tags recovered within the Elochoman subbasin which
originated outside the Elochoman subbasin.

Time of Migration
Adults enter the Elochoman River between September and November.

Spawning Period

(l\)latutgal spawning occurs between late September and mid-November, usually peaking in mid-
ctober.

Soawnine Areas

Natural production occurs mainly in the lower river above tidewater, but will also occur throughout
the river up to the hatchery dam at RM 9.2, depending on water flows.

Age composition

Age ranges from two-year-old jacks to six-year-old adults with three-year-olds or four-year-olds

usually the dominant age class. Total age composition data is summarized in Tables 3 and 4.

Table 7 lists the age composition percentages by brood year and freshwaterocean rearing for fall

chinook returning to the Elochoman River spawning grounds. Table 8 lists the age composition

ﬁerc?]ntag&s by brood year and freshwater.ocean rearing for fall chinook returning to the Elochoman
atchery.

Sex Ratio

Female fall chinook comprised 34 - 59 percent of the natural spawnersin the Elochoman River
between 1981 - 1984 brood years. The percent females by brood year and freshwaterocean rearing
ages for Elochoman River natural spawners are presented in Table 9.

Female fall chinook comprised 44 - 48 percent of the fall chinook returni ng to the Elochoman
Hatchery between 1981 - 1984 brood years. The percent females by brood year and
freshwater.ocean rearing ages for Elochoman Hatchery returns are presented in Table 10.

The mean fork length by brood year, sex, and freshwater.ocean rearing ages of Elochoman River
natural spawners for 1979 - 1984 brood years are available in Table 11 and 12. The mean fork
length by brood year, sex, and freshwater.ocean rearing ages for Elochoman Hatchery returns from
1978 - 1988 brood years are available in Table 13 and 14.
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Fecundity

Fecundity at the Elochoman Hatchery between 1983 - 1990 return years averaged 4,204 and ranged
from alow of 3,504 in 1987 to a high of 4,395 in 1989. Elochoman River natural spawn and
Elochoman Hatchery fecundity data by age and brood year is unavailable. -

JUVENILE LIFE HISTORY

Time of Emergence

Emergence times were estimated to be early April for naturally spawning fry, depending on time of
egg deposition and water temperatures (Howell et. a., 1985).

Time. age and Size at migration

Hatchery release information for the Elochoman subbasin by brood year is presented in Table 15.
Length data of natural fall chinook smolts from the Elochoman River is unavailable. The number of
natural juvenile fall chinook salmon that migrate from the Elochoman River is also unavailable.
Survival Rate

Data not available.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Schreck et al. (1986) determined from electrophoresis that Bonneville Hatchery fall chinook and
Spring Creek Hatchery (BPH) had 11 similar i1sozyme gene frequencies and none dissimilar. They
did not, however, analyze fall chinook from the Elochoman Hatchery.

DISEASE

Bacteria and parasitic diseases found in the Elochoman Hatchery are listed in Table 16. (WDF
Samon Culture, Olympia).

REFERENCES

The references for this section appear at the end of the following coho section.
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Elochoman

River fall chinook production area.

|
Distance/Area Excellé¢nt Good Fair Poor* unknown Total Confidence
Miles (%) 100 00 00 00 6.1
Acres (%) 100 00 00 00 22.2

. Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
arriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Elochoman River fall
chinook production area.

Distance/Area Excellent Go old Fair* Poor* Unknown Total Confidence
Miles (%) 00 loo 00 00 2.6
Acres (%) 00 |00 00 00 10.9

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
arriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 (RN). Tota natural spawner escapement of fall chinook to the Elochoman River subbasin,

by brood year.
Total Age

Brood 2 3 4 5 6 Total Adult
Year Total
1974 0
1975 3 0
1976 56 17 0
1977 5 83 16 0 104
1978 0 38 205 0 0 243 243
1979 0 96 627 5 0 728 728
1980 23 389 163 0 0 575 552
1981 124 57 0 0 181 181
1982 350 234 0 0 586 584
1983 57 324 133 43 0 557 500
1984 360 2,259 1,286 12 0 3,917 3,557
1985 66 27 50 22
1986 14 58 54
1987 2 60
1988 38

Age based on scale reading analysis except: hatchery age composition used for 1980, 1981, and
1984 return years.
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Table 4 (RH). Tota hatchery returns of fall chinook to the Elochoman River subbasin, by brood

year.
Total Age
Brood 2 3 4 5 6 Total Adult
Year Total
1975 0
1976 ' 79 0
1977 382 16 0
1978 172 583 41 0 796
1979 1 1,457 1,724 32 0 3,214 3,213
1980 6 925 952 64 0 1,947 1,941
1981 1 720 866 58 0 1,645 1,644
1982 10 880 609 22 0 1,521 1,511
1983 22 832 912 62 5 1,833 1,811
1984 155 3,882 4,423 1,116 15 9,591 9,436
1985 14 220 2,012 270
1986 42 543 939
1987 10 266
1988 21

Age based on scae reading anaysis.

1990 r%urnhyew excludes 30 adults that were trapped in Mill Creek and spawned at the Elochoman
atchery.

1987 return year includes 879 adults that returned to the Elochoman Hatchery and were spawned at
the Grays River Hatchery.

1985 return year includes 350 fish that returned to Elochoman Hatchery and were spawned at the
Grays River Hatchery.

1983 return year includes 746 fish that returned to Elochoman Hatchery and were spawned &t the
Grays River Hatchery.

1980 return year age composition unavailable.
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Table 7 (AC-l). Age composition percentage (freshwater.ocean) by brood year for fall chinook
spawning naturally in the Elochoman River.

Age Composition (%)

Brood Y ear

11

12

1.3

1.4

1.5

1978

1979

1980

1981

13

53.85

46.15

1982

46

2.17

50.00

47.83

1983

37

18.92

62.16

10.81

8.11

1984

176

18.18

37.50

42.61

171

O O |Oo o

1985

1986

1987

1988

Age based on scale reading anaysis.
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Table 8 (AC-2). Age composition percentage (freshwater.ocean) by brood year for fall chinook
returning to the Elochoman Hatchery.

Age Composition (%)

Brood Year N 11 1.2 13 1.4 15 2.1 2.2
1978
1979
1980
1981 514 0 43.58 51.56 4.67 0 0.19
19082 510 0.59 53.72 44.71 0.98 0 0
1983 640 3.28 49.84 44.69 1.57 0.31 0.31
1984 2082 |2.64 45.34 35.73 15.95 0.19 0.05 0.10
1985
1986
1087
1988

Age based on scale reading analysis.
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Table 9 (AS). Percent females by brood year and age class (freshwater.ocean) for fall chinook

spawning naturally in the Elochoman River.
Females (%)
Brood Year N 11 1.2 1.3 1.4 1.5 Total %
Female
1976
1977
1978
1979 65.38
1980 61.29 28.57
1981 13 0 28.57 83.33 0 0 53.84
1982 46 0 47.83 72.73 0 0 58.70
1983 37 0 26.09 100.00 100.00 0 35.14
1984 176 0 25.76 54.67 66.67 0 34.09
1985
1986
1987
1988

Age based on scale reading analysis.
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Table 10 (AS-2). Percent females by brood year and age class (freshwater.ocean) for fall chinook
returning to the Elochoman Hatchery.

Femaes (%)

Brood Year | N 1.1 1.2 1.3 1.4 1.5 2.1 2.2 Total %
Femaie

1976
1977
1978 50.00
1979 60.36_| 70.00
1980 34.22 | 55.80 | 51.35
1981 2381 O 27.23 | 60.75 | 66.67 0 0 0 46.30
1982 2401 O 29.20 | 68.86 | 60.00 0 0 0 47.06
1983 2831 O 32.92 ] 58.04 | 90.00 ] 50.00 0 100.00 | 44.22
1984 990 ] O 30.51 | 64.25 | 67.17 | 25.00 0 0 47.55
1985 0 27.03 { 53.39 | 67.44 0
1986 0 28.25 | 62.34 0 100.00
1987 0 32.00
1988 0

Age based on scale reading analysis.
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Table 11 (AL-a). Mean fork length by brood Kear and age class (freshwater.ocean) for female fall
chinook spawning naturally in the Elochoman River.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5
1979 88
N 34

St. Dev. 6.49
1980 78 90
N 19

St. Dev. 4.95 6.36
1981 70 80
N 2 5

St. Dev. 2.12 5.5
1982 79 92
N 11 16

St. Dev. 4.16 4
1983 79
N 6

St. Dev. 1.97
1984
N

St. Dev.

Age based on scale reading analysis.
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Table 12 (AL-b). Mean fork length bﬁ brood year and age class (freshwater.ocean) for male fall
chinook spawning naturally in the Elochoman River.

Mean Fork Length (cm)

Brood Y ear 11 1.2 1.3 1.4 15
1979 96
N 18
St. Dev. 9.53
1980 81 88
N 12 5
St. Dev. 6.96 12.36
1981 74 85
N 5 1
St. Dev. 5.55 - -
1982 56 80 96
N | 12 6
St. Dev. 7.66 6.83
1983 56 82
N 6 17
St. Dev. 4.37 9.46
1984 59
N 32
St. Dev. 4.88 -
Age based on scale reading analysis.
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Table 13 (AL-c). Mean fork length by brood year and age class (freshwater.ocean) for female fall

chinook returning to the Elochoman Hatchery.

Mean Fork Length (cm)

Brood Year 1.1 1.2 1.3 1.4 1.5 2.1 2.2
1978 93
N 7
St. Dev. 7.72
1979 89 92
N 364 7
St. Dev. 6.76 4.83
1980 79 87 93
N 116 202 19
St. Dev. 4.99 5.8 6.36
1981 78 90 93
N 61 161 16
St. Dev. 3.87 4.77 5.71
1982 81 90 97
N 80 157 3
St. Dev. 4.51 5.75 3.21
1983 76 87 98 110 81
N 105 166 9 1 2
St. Dev. 5.09 4.9 5.25 o 3.54
1984 78 91 94 95
N 288 478 223 1
St. Dev. 4.3 5.41 6.11 —
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Table 13 (cont.) Mean fork length by brood year and age class (freshwater.ocean) for female fall
chinook returning to the Elochoman Hatchery.

Brood Y ear 11 1.2 1.3 14 1.5 2.1 2.2
1985 82 87 93
N 10 323 58
St. Dev. 4.79 6.24 6.13
1986 77 87 75
N 50 197 2
St. Dev. 6.13 6.12 4.24
1987 78
N 24
St. Dev. 5.63
1988
N
St. Dev.

Age based on scale reading analysis.
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Table 14 (AL-d). Mean fork length by brood year and age class (freshwater.ocean) for male fall
chinook returning to the Elochoman Hatchery.
Mean Fork Length (cm)
Brood Year 11 1.2 1.3 1.4 1.5 2.1 2.2
1978 98
N 7
St. Dev. 5.16
1979 94 99
N 239 3
St. Dev. 8.57 8.02
“ 1980 81 90 101
" N 223 160 18
| St. Dev. 7.99 7.66 8.19
1981 , 81 95 102 94
N 163 104 9 1
St. Dev. 5.13 7 10.8 o
1982 51 82 95 94
N 3 194 71 2
St. Dev. 13.45 6.59 9.37 8.49
1983 47 77 92 104 111
N 21 214 120 1 1
St. Dev. 3.05 6.96 7.74
1984 53 81 96 101 100 67 79
N 55 656 266 109 3 1 2
St. Dev. 5.49 6.33 7.16 8.98 7.07 141
WDF ELOCHOMAN 21




Table 14 (cont.) Mean fork length by brood year and age class (freshwater.ocean) for male fall chinook
returning to the Elochoman Hatchery.

Brood Year 1.1 1.2 1.3 1.4 1.5 2.1 2.2
1985 42 82 90 98 86
N 4 27 282 28 1

St. Dev. 6.56 7.14 6.81 8.97 —
1986 46 78 90 66
N 10 127 119 1

St. Dev. 8.6 7.67 7.99 —

1987 50 79
N 4 51

St. Dev. 7.76 7.3
1988 58
N 6

St. Dev. 0.58

Age based on scale reading anaysis.
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Table 16 (TD). Parasites and diseases of fall chinook at the Elochoman Hatchery.

Disease type Hatchery Specific Pathogen
Parasite Elochoman Costia necatrix (Costia)
Parasite Elochoman Trichodiniosis (Trichodina)
Parasite (commensal) Elochoman Epistylis
Bacteria Elochoman Yersinia ruckeri (Enteric Redmouth
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ELOCHOMAN SUBBASIN
Coho Salmon
GEOGRAPHIC LOCATION

The Elochoman River originates in the Willapa Hills (southwest Lewis County and northeast
Cowlitz County), and flows in a generally southwest direction into Wahkiakum County meeting the
Columbia River at River Mile (RM) 38. Elochoman (also commonly spelled Elokomin) Hatchery is
located at RM 9, approximately seven miles northwest of Cathlamet.

ORIGIN

A native population of coho was noted to be in existence in the Elochoman River prior to
construction of the Elochoman Salmon Hatchery in 1953. Most existing early coho (Type-S)
hatchery programs are considered to be linked to native Toutle River stock coho. ashington
stations either received Toutle stock eggs or utilized local native early run coho. Late stock coho
(Type-N) are informally considered synonymous with Cowlitz River stock coho. Late stock
hatchery programs were developed utilizing Cowlitz River stock, their derivatives, or native late
runs. Late coho used in most of the current programs are presumably a blend of all of these,
although egg transfers from Cowlitz Hatchery occur most frequently (Howell et a. 1985). The
current method for obtaining brood stock is to divert al coho in the main river into a hatchery
holding pond until management goals are met.

DISTRIBUTION

Natural spawning occurs in most areas accessible to coho. When hatchery escapement goals are met
the I%ﬂder at the barrier dam is opened and al remaining fish are able to pass through and spawn
naturaly.

PRODUCTION

In Washington and Oregon adult production of early and late coho from natural spawnersis
unknown except for a few instances. A factor of 10 - 15 percent mifght be considered reasonable for
the percent of the total Columbia River coho production originating from naturally spawning fish
(Howell et al. 1985). Hatchery production is the dominant component in the Elochoman River
athough some natura production also occurs.

Tables 1 and 2 describe the amount of spawning and rearing habitat, by quality, available in the
Elochoman River. This data was derived from the Presence/Absence database of the Northwest
Power Planning Council, 1991.

The number of Elochoman River coho natural spawn escapement is unavailable. Elochoman
Hatchexar coho returns from 1978 - 1988 brood years averaged 7,144 with a low return of 1,094 for
the 1980 brood and a peak of 14,000 for the 1979 brood. Hatchery returns by age and brood year
are presented in Table 3.

Elochoman River tributary sport catch estimates between 1981 - 1988 return years averaged 1,183
adult coho, ranging from alow of 94 in 1987 and a high of 2,626 in 1982 based on punch card
records and limited sampling data. However, specific age and brood year analysis for Elochoman
River sport catch is unavailable.
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ADULT LIFE HISTORY

Run size. catch and escapement

Ocean commercial and recreationa fisheries off the Oregon coast are the primary harvesters of early
coho. The Oregon troll fishery accounts for the highest percentage of the overall catch. Most of
the freshwater recreational harvest occurs in the Washington tributaries (Howell et a. 1985).

Based on coded-wire tagged releases of 1976 - 1978 brood |ate coho, most of the harvest occurs in
the Washington and Oregon ocean fisheries. Late coho have a more northerly migration pattern
than early coho (WDF, 1990). This is reflected in the catch distribution where the Washington
coastal catch comprised 40 percent of the total harvest compared to 20 percent for early coho during
1979 - 1981. Late coho aso contribute significantly to the lower Columbia River commercial gill
net fishery (Howell et a. 1985).

Strays from other lower river hatcheries are not unusual. Table 4 lists Elochoman Hatchery origin
coho stray coded-wire tag recoveries beginning with the 1978 brood through to the 1988 brood.
Table 5 lists the coded-wire tags recovered within the Elochoman subbasin which originated outside
the Elochoman subbasin.

Harvest rates have averaged 79 percent and 85 percent for Type-S and N stocks, respectively,
between 1983 and 1987. Harvest of Type-S coho is occasionally constrained by one or more of the

fall chinook stocks. Harvest of Type-N coho is generally not constrained by weak stocks, with
hatchery escapement being the only management constraint (WDF, 1990).

Time of Migration

Early coho enter the Columbia River by mid-August and begin returning to the lower Columbia
hatcheries in early September. In the mainstem Columbia River early coho predominate from
August to mid-September. Stock composition shifts to late coho in late September and October.

Typicaly, the late coho run begins entering freshwater in mid to late September with mid-October
considered the main migratory period in the mainstem Columbia River (Howell et a. 1985).

Spawning Period

For Type-S coho, both hatchery and natural spawning occurs around |ate October, while for Type-N
coho spawning will extend from late November through March, with the bulk being in December
and early January (Howell et al. 1985)

Spawning Areas

Natural spawning occursin most areas accessible to coho (Howell et a. 1985).

Age composition

Coho return as two-year-old jacks and three-year-old adults. Specific age composition percentage
(freshwaterocean) by brood year for coho spawning naturally and hatchery returns are unavailable.

Sex Ratio
Accounting for the differential harvest of adult males and females in the gill net fishery, the adult
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run entering the Columbia River was estimated to be 46 percent females in 1982 and 30 percent
femalesin 1983. Hatchery adult returns were 33 percent females in 1982 and 34 percent femalesin
1983 (Howell et a. 1985). Specific percent females by brood year and age class (freshwater.ocean)
for coho spawning naturally and hatchery returns are unavailable.

Eecundity

Type-S stock coho fecundity at the Elochoman Hatchery for 1980, 1981, and 1988 return years
averaged 2,558 and with alow of 1,966 in 1988, 2,508 in 1981 and a high of 2,853 in 1980.

Type-N stock coho fecundity at the Elochoman Hatchery for 1980 - 1990 return years, excluding
1981, averaged 2,460 and ranged from alow of 2,070 in 1989 to a high of 2,810 1n 1980.

Eloch_?;nb?n River natural spawn and Elochoman Hatchery fecundity by age class and brood year is
unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

The juvenile life history for Elochoman subbasin cohe is similar to that of other stocks in the region
with a spring emergence (WDF, 1990).

. 5 .

Freshwater rearing generally lasts for about 14 months. Hatchery release information for the

Elochoman subbasin by brood year is presented in Table 6. Based on coded-wire tag recovery

studies by Dawley et a. (1982), arriva in the Columbia River estuary occurs soon after hatchery

release (Howell et al. 1985). Length data of natural coho smolts from the Elochoman River is

glnavail I_el.ab'l'he number of natural juvenile coho salmon that migrate from the Elochoman River is
SO unavailable.

Survival Rate

A generalized recent year smolt to adult survival rate for coho was estimated to be 2.5 percent
(TAC 1983, Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS
Data has not been compiled.
DISEASE

Bacteria and parasitic diseases found in the Elochoman Hatchery are listed in Table 7. (WDF
Samon Culture, Olympia).
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Table 1 (HB-1).

Estimated amount of rearing and spawning habitat, by quality, of the Elochoman
River coho production area.

Distance/Area Excellent | Good Fair* Poor* Unknown Total Confidence
Miles (%) 52 00 48 00 14.7
Acres (%) 62 00 38 00 37.0

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
arriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 1991,

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Elochoman River coho

production area.

Distance/Area Excellent | Good | Fair* Poor* Unknown Totd Confidence
Miles (%) 00 100 00 00 2.6
Acres (%) 00 100 00 00 10.9

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
arriers, as well as degradation caused by humans.

Source: Presence/Absence database, NPPC, 199 1.
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Table 3 (RH). Tota coho returns to the Elochoman Hatchery, by brood year.

Total Age

Brood Year 2 3 Total Adult Total
1978 1,033 4,898 5,931 4,898
1979 241 13,759 14,000 13,759
1980 599 495 1,094 495
1981 609 3,094 3,703 3,094
1982 1,234 5,563 6,797 5,563
1983 892 5,458 6,350 5,458
1934 682 1,267 1,949 1,267
1985 3,477 6,520 9,997 6,520
1986 2,891 6,203 9,094 6,203
1987 4,560 7,963 12,523 7,963
1988 2,413
1989

Age composition based on hatchery personnel designation of adults and jacks.

Jacks are assumed to be two-year-olds, and adults are assumed to be three-year-olds.
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Table 4 (AE). Emigration of coded wire tagged coho from the Elochoman Hatchery.

Hatchery/Release | Recovery site, Recovery Number Number Total
Site Run Year(s) Method Sampled | Recovered | Number
Estimated,
(PSMFC)
Elochoman Elochoman Spawning 64 1 :
Hatchery River, 1988 Ground

Based on the following tag code: 63-36-58.

Beginning with the 1978 brood.

* No population estimates of naturally spawning coho are made, therefore total number of estimated
tags cannot be generated.
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Table 5 (Al). Immigration of coded wire tagged coho into the Elochoman subbasin.

Hatchery/Release | Recovery site, Recover Number Number Total
Site Run Year(s) Metho Sampled | Recovered | Number
Estimated,
(PSMFC)
Cascade, Elochoman, 1982 Spawning 326 1 21
released Tanner Ground
Creek
Elochoman Elochoman, 1988 Spawning 64 1 :
Ground
Grays Elochoman, 1986 Hatchery 5,476 1 2
Grays Elochoman, 1986 Hatchery 5,476 4 8
Grays Elochoman, 1986 Hatchery 5,476 2 4
Grays Elochoman, 1986 Hatchery 5,476 2 4
Grays Elochoman, 1986 Hatchery 5,476 1 2
Grays Elochoman, 1986 Hatchery 5,476 5 10
Grays Elochoman, 1988 Hatchery 3,754 1 |
Grays Elochoman, 1988 Hatchery 3,754 1 1
Grays Elochoman, 1988 Hatchery 3,754 2 2
Grays Elochoman, 1988 Hatchery 2,766 1 1

Based on the following tag codes. 07-21-29, 63-36-58, 63-32-59, 63-32-60, 63-32-61, 63-32-62,

63-32-63, 63-33-01, 63-42-47, 63-42-49, 63-42-50, and 63-42-52.

Beginning with the 1978 brood.

* No population estimates of naturally spawning coho are made, therefore total number of estimated
tags cannot be generated.
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Table 7 (TD). Parasites and diseases of coho at the Elochoman Hatchery located in the Elochoman

River.

Disease type Hatchery Specific Pathogen
Bacteria Elochoman |  Cyrophaga psychrophila (Cold Water Disease
Bacteria Elochoman Aeronmonous salmonicida (Furunculosis)
Parasite Elochoman Costia necatrix (Cogtia)
Parasite Elochoman Trichodiniosis (Trichodina)
Parasite (commensal) Elochoman Epistylis
Bacteria Elochoman Clostridium borulinum (Botulism)
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ELOCHOMAN RIVER SUBBASIN
Hatchery Produced Beaver Creek Summer Steelhead
GEOGRAPHIC LOCATION

Beaver Creek Hatchery is located several hundred yards upstream on Beaver Creek, atributary of
the Elochoman which Is located approximately four miles from the mouth of the Elochoman River.

ORIGIN

The Beaver Creek Hatchery steelhead originated from Skamania hatchery stock. Hatchery releases
of summer steelhead began in the Elochoman in 1982. Summer steelhead are not indigenous to the
Elochoman River, no historical evidence of natural production exists for this stock.

PRODUCTION
Production Facilities

Beaver Creek Hatchery contains 10 raceways measuring 4 ft x 30 ft and 20 raceways measuring 10
ft x 80 ft plus a one acre smolt rearing pond and two adult holding ponds. Well water is used for
incubation and fry rearing with Beaver Creek and Elochoman River water used for grow-out.

Production Summarv

Beaver Creek steelhead are artificialy reared in a hatchery environment. Egg capacity currently
stands at approximately 1 million eggs (steelhead and trout). Summer steelhead production averaged
releases of approximately 39,514 smolts annually from 1982 through 1989.

ADULT LIFE HISTORY

Run size and escapement
No data are available on Beaver Creek steelhead.

Time of migration
Peak returns occur in June and July.

Harvest

Ocean harvest of Beaver Creek steelhead is unknown. A popular fishery exists on the lower
Columbia River and athough the number of Beaver Creek steelhead caught is not known, some
Beaver Creek steelhead are part of the lower Columbia harvest.

Prior to 1983, sport catch of summer steelhead consisted of steelhead strays with catch averagin
under 30 fish annually (Table 1). Releases of hatchery steelhead into the Elochoman River in 1982
have provided anglers with hia%her returns of summer steelhead with an average sport catch since
1983 of 573 fish annually (Table 1).
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Spawning period

No data are available on Beaver Creek steelhead.
Fecundity

No data are available on summer steelhead.
Age composition

No data are available on summer steelhead.
Size

No data are available on summer steelhead.
Sex ratio

No data are available on summer steelhead.
JUVENILE LIFE HISTORY

Egg

No data are available on egg to smolt survival.

Juvenile

Hatchery smolts are reared in the hatchery environment for one year after which they are planted in
April and May at asize of 65 to 115 grams each (4-7 fish per pound).

Strayin

No data are available on Beaver Creek steelhead.

Hatcher-v r

Table 2 outlines hatchery releases of summer steelhead into the Elochoman River.
BIOCHEMICAL-GENETIC CHARACTERISTICS

No data are available on Beaver Creek steelhead.

DISEASES

Disease history for Beaver Creek Hatchery is presented in Table 3.
REFERENCES

The references for this section appear at the end of the winter steelhead section.
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"able 1 (RS-a). Sport catch of hatchery summer steelhe: 1in the Elochoman River.

Return Y ear Sport Catch*
1977-78 18
1978-79 25
1979-80 27
1980-81 24
1981-82 17
1982-83 28
1983-84 306
1984-85 600
1985-86 1,280
1986-87 1,141
1987-88 176
1988-89 327
1989-90 183

‘Hatchery releases began in 1982 with first returns in 1983-84.
Source: WDW permit-card harvest estimates.

WDW ELOCHOMAN 3




¥ NVAOHOOTd MdM

av | ¥ vewoysorg | so0‘01 6'9 S8/L1/S0 jows | yea1D sonesg | - ¥ awm%_ﬁ% ¥861
AN7IM
.av | ¥ vewoydorg | oLv ‘91 'S ¥8/0€/+0 jowss | yoarD soaeog | - ¥ re3noysep | €861
AN/AM

av | ¥ wewoyoorg | OLE ST €S V8/LTIV0 Nows | Y1) loawsq | -y [eSnoysem | €861
d UBWOGS0TH | 059V 79 V8/T1/S0 JOWS | /21D 1oAeSq | W [eSnousepy | €861

d TeWOYdOTH | 265 78 V811750 OWS | oo1) IoAgog | o [E3NOUSEM | €861

d UBWOYOOTT | SZT v <9 V8/11/50 NOWS | 91D 1oAvog | [E3NOUSEM | €861

J rewoydolg | 019°8 78 V8/11/50 NOWS | 301D JoAeod | [ESNOUSEM | €861

d TeWOYpold | 692 S1 0L Z8/¥1/S0 JOWS | 021 1oALog | W [PSNOUSEM | 1861

d UeWOYo0[d | 0006 09 78/£0/50 NoWS | Y3a1) IoAesd | o [ESNOUSeMy | 1861

d TeWOU0Td | 061 71 9°9 €8/67/%0 NOWS | 301D IoAeog | | [EOnOUSeMy | 1861

d Uewoydord | £89°S1 €S 7819770 NOWS | 991D 1oAeSd | W [eanOUSEM | 1861

A UeWoyoorg | 091 +1 8y 7819770 JOWS | Sjoa1) 1oAeod | d [23nOYSEMy | 1861

J UTeWoyo0rd | 0L9°0¢ <9 €8/12/70 JOWS | %oo1) JoAeod | d [eSnOUSEM | 1861

J TeWoYdod | 069°S1 09 €8/ST/%0 NOWS | 331D JoAdd | [ESNOUSEM | 1861

d URWOY0IH | 1v6'% 19 €S/E1/Y0 Nows | 331D IoAeag | [ESnOUsep | 1861

d URWOYOOTd | 1SL°LT 19 £3/Z1/%0 JOWS | 201D IoAeag | [ESNOUSeM | 1861

J UBWOUO0TH | 06L 01 0% €8/81/%0 NoWS | Ya1) TeAvag J eweey | 1861

i) Ut/ pased|oy q/ | caed | 1oed §J

oD LMD 9IS asea[ay | JoquinN ysig | oseooy | osedpy | 98eis 9jr] K1oyoleH ¥o0)s | pooig

*50p0d Je) oM popod A ‘padIew Ji ‘pue Ieak pooiq AQ ISARY URWIOYDO[H dY) OJUI PEIY[IA)S JOWWNS Jo $ases[dl A1oyoieH (Y1) T 9Iqel




$ NVAOHDOTH MdMm

Qv | ¥ uwewoydord | 0Sz°0e 'L 16/€2/70 Nows | yI) loaesg | - ¥ awmﬁﬁ% 0661

Qv | d Uewoydord | 188°1 99 06/81/S0 NOWS | Yoo1) JoAvag | | [EINOUSEM | 6861

Qv | d Uewoyoord | 000°8 79 06/11/S0 NOWS | Yoo1) 1oAgog | | [EINOUSEAL | 6861

Qv | o UewWoydord | 0v6'C 9°C 68/S1/50 NOWS | Ya1) JoAeag | W [ESnOUSeMy | 8861

Qv | d uewoysord | 09€'€ 9°C 68/21/50 NOWS | Joo1) JoAvsg | | [ESNOUSEAL | 8861

Qv | 9 uewoydord | 001°C Y 68ILT/V0 NOWS | YooI) 1oAvod | o [ESNOUSEAL | 8861

av | d uewoyoord | 0SC'S Y 68/LTI70 NOWS | Joo1) JoAeSd | | [EONOUSeA) | 8861

av | d vewoyoord | 00€ 9 2 68/LT/¥0 NOWS | Yoo1) 1oAeod | W [EJNOUSEA\ | 8861

Qv | d Uewoydord | 0Z1°¢ A 68/LT/70 NOWS | Woa1) IoAEag | u [ESNOUSEM | 8861

Qv | d Uewoydord | Ov8'E 70 88/02/S0 NOWS | Yo9I) IoAeag | o [23n0USeM | L861

Qv | d Uewoydord | 0v0'S 9 88/97/%0 OWS | Yeor) 1oAved | | [ESnOUSem | L861

Qv | d UewWoyoord | 00v'S 9°C 88/9T/v0 NOWS | yoe1) 1oAeog | o [ESNOUSEAN | L861

av | § uewoyoord | 0078 9°C 88/97/0 OWS | Yoa1) JoAvog | | [ESNOUSEAN | 1861

Qv | d Uewoudord | 000°L 9°C LSILTIV0 JOWS | 391D JoAeod | o [e3nOUSeMy | 9861

Qv | d Uewoudord | 000°L 9°g LSILTIP0 NOWS | Yeo1) JoAveg | | [EdnOUSeAs | 9861

Vv | d Uewoyoord | 0S8°C L'S L8770/S0 NOWS | oo1) 1oAveg | | UEWOYo[d | 9861

av | | Uewoydorq | y0g ve S 98/2TIV0 NOWS | Yoa1) 1oAESg | W UEWIOUOOIH | S861

i) U/ pasea[od q | comd | 1ord TesX]

9poD IMD | s aseddy | JequinN usLy | oseay | oseopy | 98ms o] K1ayoreq Y0015 | pooig

*S9p0d Se) aXIM POpOO AY) ‘paJIell JI ‘pue Jedk POOIq AQ JOARY UBWIOYOO[T AY) OJUI PeIY[oa)ls JoWwWnS Jo saseddr A1oyoley (“1uod) Z 9jqeL,




9 NVINOHDOTd MdMm

1661 ‘oseqeied Sumjdoi§ A1aydleH MAM ‘uaidao ALR], :921n0g

AN/HM

av | ¥ vewoyodord | Zig‘l $'S 16/91/S0 ows | Y1) Joawag | - o [ednoysem | 0661
AN/AM

av | ¥ uewoydoid | Z16 LS 16/60/S0 yows | oa1) 1oaeog | - Y rednoysem | 0661

did uryy Pasea|oy 'q/ | T 9aed 1 2req EL2)

apoD LMD IS ased[ay | JoquinN ysig | oseo[oy | oseody | 98e)s I A1ayorey 001§ | pooirdg

*S9p0o Se) AIIM PIpOd JY) ‘PONIBW JI ‘puB Jedk Poolq AQ JOARY UBUIOYOO[H SY) OJUI PRIY[A)S JoWWns jo sasedal A1oyojeH °(*Iuod) g S[qel



L NVNOHOOTd MdMm

1661 ‘SH2qoy aaals “isiSojoyed M :90IN0S

*Yea1q)no 9seasip B A[LIessaoou jou pue K1ayojey ay) je pajejost suagoyied sjussaidar Ajuo A1ojsty aseasiq

s4q14 Y1) JoAeayq [eIIA

(NHI) §150493)N 211210d0IWE] SNONIfuf Y9910 IoAeag TelIA
*ds DINUDXIH ¥oo1) Joaeaq ajisered

*ds puipoyor | N2I1) IaAeag ajisered

*ds SnA1aydouvN ¥oa1)) JoAeaq ansered

(uon) sifumu snupyrydodyniof j9a1) 19Aeg qsered
(enso)) ‘ds vpoqodymor Y931 IoAeag Asered

(191eMp[0)) DIDYAOIND 4210Dq1XI]] 931D JaAeag reusjoeg
(@I9) wnupUOW DS WNLIIIDQIUIY ¥331) IdAeeg TenoRyg
(SLreuwn[o)) SUDUWNIOD 42100G1X3] 931 I19Aedg feualoeq
(s1so[nouning) vprWOWIDS 8:@52% 31D IoAeag TeLaioeg
*ds wn219vqoAn]q a1 IoAeag Teuajory

uagoyied o1j102ds AxyoreHq adA], aseasiq

“JOATY URWIOYIO[T 3y} UO pajedo] AIsydjeH Y991 JOABSq Je Poje|ost SIseasip pue sajisered “(CLL) € S19eL




ELOCHOMAN RIVER SUBBASIN

Naturally Produced Winter Steelhead
GEOGRAPHIC LOCATION
The Elochoman River begins in the Willapa Hills area of southwest Lewis County and northeast
Cowlitz County. From its source the river flows southwest joining the Columbia River at river mile
(RM) 38, just downstream of the town of Cathlamet, Washington. Total drainage area of
Elochoman basin is 73.3 square miles.
ORIGIN

The wild winter steelhead stock in the Elochoman River is native, although interbreeding with
introduced Cowlitz, Chambers Creek and Elochoman hatchery stocks has likely occurred.

DISTRIBUTION

Table 1 lists rearing and spawning habitat, by quality, for Elochoman River steelhead based on
estimates from the Northwest Power Planning Council.

Distribution of winter steelhead occurs throughout the mainstem including the West, North and East
forks and aso within tributary streams. Figure 1 illustrates this distribution.

PRODUCTION

Production Facilities

There are two hatcheries located on the Elochoman River, the Elochoman River Hatchery operated
by Washington Department of Fisheries which rears fall chinook and coho salmon and the Beaver
Creek Hatchery operated by Washington Department of Wildlife which rears steelhead and cutthroat
trout.

Production Summarv

No data are available on natural smolt production.

ADULT LIFE HISTORY

Run Size and Escapement

No data are available on wild run size or escapement, however, creel and trapping cgf)eralions in the
early 1960's provide some information. Watson (1963) estimated run size (wild and hatchery fish)
at 2,947 in 1962-63 and 2,537 in 196364. A dlightly higher count was made by Lavier (1970) who

estimated total returns (wild and hatchery) of 3,410 and 3,588 fish for the same run years as
Watson. Lucas (1992) estimated wild steelhead escapement in 1991 at 166 fish.

Time of migration

Adult time of entry for wild winter steelhead is generally from January through May with peak
returns occurring in March and April.
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Harvest

Ocean harvest of Elochoman steelhead is unknown. A popular fishery exists on the lower Columbia
River which harvests alarge number of steelhead including some Elochoman River steelhead.

Based on permit-card harvest estimates, sport catch from 1980 through 1990 averaged 3,046 fish
(wild and hatchery; Table 2). “Wild Release” regulations were imposed on the Elochoman River in
1986, limiting legal harvest to hatchery fish only. .

There are no Indian fishing rights exercised in the Elochoman River subbasin.

Spawning period

Wild steelhead spawning occurs from March through mid-June.

Spawning area

Wild steelhead spawn throughout the Elochoman River and in the North, East and West forks.
Spawning areas are considered fair for the first five kilometers of the mainstem and the lower
sections of most tributaries. Spawning and rearing habitat improve in the upper reaches of the river

V\r/]ithbspawning surveys conducted in 1991 finding more spawning occurring in the upper portion of
the basin.

Fecundity
No data are available on wild steelhead fecundity.

Aee composition
No data are available on Elochoman wild steelhead.
Size

Size data on wild fish is lacking, Watson (1964) separated wild versus hatchery fish on dorsa fin
condition and determined the average length of wild winter steelhead to be 27 inches (68.6 cm).

Bextio

No current data on wild steelhead. Watson (1964) listed females at 84 percent of a 35 fish sample in
1962-63 and in 1963-64 listed females at 52 percent of a 39 fish sample.

Survival rate

No data are available on Elochoman steelhead.
JUVENILE LIFE HISTORY

Egg

No data are available on wild egg to smolt survival.
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Emergence
No data are available on Elochoman steelhead.

Juvenile rearing

Juvenile rearing for the majority of wild smolts lasts approximately two years prior to ocean
emigration.

Wild steelhead smolts emigrate in April and May, peaking in early May.

Hatcher-v releases

Smolts released into the Elochoman River are provided by Beaver Creek Hatchery which is located
on the Elochoman River. Numbers of fish released into the Elochoman River and data concerning

the Beaver Creek Hatchery stock is presented in the adjoining Elochoman River hatchery steelhead
report.

Strayin

No data are available on Elochoman steelhead.
BIOCHEMICAL-GENETIC CHARACTERISTICS
No data are available on Elochoman steelhead.
DISEASES

No data are available on Elochoman steelhead.
REFERENCES

The references for this section appear at the end of the following steelhead section.

WDW ELOCHOMAN 10




Figure 1 (AD). Probable spawning locations of wild winter steelhead in the Elochoman River,
\|1|Vasl*é|| ?gton (ﬁglégcasw ington Department of Game, personal communication). , in
owell et al. .
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Table 1 (HB-1). Estimated* amount of rearing and spawning habitat, by quality, of Elochoman
River subbasin winter steelhead.

Area Excellent [Good | Fair® Poor® | Unknown| Total " Confidence
Miles 44.4 % 55.6% [0.0% 0.0% 17.1 Unknown
Acres 57.4% 42.6% [0.0% 0.0% 40.2 Unknown

*Northwest Power Planning Council estimates based on limited observations.

BRatings of fair and poor habitat qu Ség/ may reflect natural physical features such as waterfall
barriers, as well as degradation caused by humans.

Source: Presence/absence database, NPPC , 199 1.

Table 2. Sport catch of winter steelhead (hatchery and wild) by catch year for the Elochoman

River.
Catch Year Sport Catch® ®
1980-81 3,816
1981-82 2,004
1982-83 2,951
1983-84 4,318
1984-85 6,056
1985-86 2,858
1986-87 3,377
1987-88 1,389
1988-89 1,711
1989-90 1,985

ASport catch limited to hatchery fish only in 1986.

BCatch within subbasin only.
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ELOCHOMAN RIVER SUBBASIN
Hatchery Produced Winter Steelhead

GEOGRAPHIC LOCATION

Beaver Creek Hatchery is located several hundred yards upstream on Beaver Creek, atributary of
the Elochoman which is located approximately four miles from the mouth of the Elochoman River.

ORIGIN

The Beaver Creek Hatchery winter steelhead originated from native Chambers Creek steelhead in

the 1940's. In the late 1950’ s native Elochoman steelhead were predominantly used as brood stock

gl_thougr;els%rggd native steelhead were used from Chambers Creek and to a lesser degree, Cowlitz
iver st :

PRODUCTION
Production Facilities

Beaver Creek Hatchery contains 10 raceways measuring 4 ft x 30 ft and 20 raceways me_asugldq 10
ft x 80 ft, plus a one acre smolt rearing pond and two adult holding ponds. Well water is used for
incubation and fry rearing with Beaver Creek and Elochoman River water used for grow-out.

Production Summary
Beaver Creek winter steelhead are artificially reared in a hatchery environment. Egg capacity
currently stands at approximately 1 million eggs (steelhead and trout). Steelhead production

aver |es approximately 150,000 Ibs which results in releases of 400,000 to 500,000 smolts
annudly.

ADULT LIFE HISTORY
€. ment
Hatchery returns and escapement data are limited. For the period 1977 to 1984 the number of

steelhead returning to Beaver Creek Hatchery as measured by fish collected in the hatchery fish trap
ranged from 537 tish in 1977-78 to 2,148 fish in 1983-84 (Table 1).

Time of migration

Adult time of entry for hatchery steelhead is mid November through February, peaking in December
and January.

Harvest
Ocean harvest of Beaver Creek steelhead is unknown.
A popular fishery exists on the lower Columbia River and although the number of Beaver Creek

ﬁeel head caught is not known, some Beaver Creek steelhead are part of the lower Columbia
arvest.
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Sport harvest of hatchery steelhead is primarily a December and January fishery. Prior to the
operation of the hatchery, sport harvest occurred throughout the Elochoman River from December
through March, with peak harvest occurring in March. With current steelhead returns being
predominately hatchery fish and with Beaver Creek Hatchery being only a short distance from the
mouth of the Elochoman River, returning hatchery steelhead only travel through the lower river
which has resulted in a highly concentrated fishery in the four miles of river between Beaver Creek
Hatchery and the mouth of the river. With the vast majority of the river being upstream of the
hatchery an attempt to stock fish upstream of the hatchery, to spread out the fishing pressure, has
met with little success.

No record of treaty fishing on the Elochoman River.
Spawning period

Hatchery steelhead are spawned at Beaver Creek Hatchery starting in mid-December, peaking in
January and tapering off by mid-February.

Spawning area
Hatchery steelhead are spawned within the hatchery complex.

Fecundity
Hatchery steelhead spawned from 1980 through 1990 averaged 2,717 eggs per female (Table 3).
Age composition

Length-frequency data indicates that approximately 70 to 90 percent of hatchery winter steelhead
return to Beaver Creek Hatchery as 1. 1 + age class. Based on a modified notation of Narver and
Wh|thr=er age 1.1+ represents a fish with 1 year of freshwater growth and 1-1/2 years of marine
growth.

Size

Hatchery size data from 1983-84 showed returning adults averaged 65.1 cm length with a range
from 55.4 cm to 80.0 cm.

Sex_ratio

Data on hatchery steelhead trapped at Beaver Creek showed 60 percent female fish returning in
1982-83 while fish returning in 1983-84 were 50.5 percent female (Table 2).

Survival rate
Smolt to adult survival rates, based on hatchery rack returns and sport catch, for Beaver Creek
hatchery-stock steelhead planted in the Elochoman River between 1976 to 1984 ranged from 2.06

percent in 1981-82 to 4.46 percent in 1983-84 and averaging 3.15 for the eight year period (Table
4).
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JUVENILE LIFE HISTORY
Egg
No data are available on egg to smolt survival.

Juvenile rearin

Hatchery smolts are reared in the hatchery environment for one year after which they are planted in
April and May at asize of 65 to 115 grams each (4-7 fish per pound).

rayin
No data are available on hatchery steelhead.
Hatchery releases
Hatchery production at Beaver Creek Hatchery averages approximately 400,000 to 500,000 smolts
annually. Beaver Creek hatchery-stock steelhead are released into numerous Washington streams,
including Gr%ys River, Skamokawa Creek, Elochoman River, Abernathy Creek, Germany Creek,
Coal Creek, Coweeman River, Kalama River, Lewis River, Sadlmon Creek, Washougal River and
Big White Salmon River, al are tributaries to the Columbia River.
BIOCHEMICAL-GENETIC CHARACTERISTICS
No data are available on hatchery steelhead.
DISEASES

Disease history for hatchery smolts planted in the Elochoman River is presented in Table 6.
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Table 1 (RH-a). Tota returns (sport catch and hatchery return) of hatchery winter steelhead to the
Beaver Creek Hatchery.

Return Year Sport CatchA Adults Trapped at Hatchery® | Hatchery Run Size®
1977-78 2,288 537 2,825
1978-79 1,804 744 2,548
1979-80 3,491 675 4,166
1980-81 2,862 1,111 3,973
1981-82 1,503 557 2,060
1982-83 2,211 649 2,860
1983-84 3.238 2.148 5.386

ASport catch represents hatcherly portion of catch (75% of total catch).

Sport catch within subbasin only.

BAll adults returning to hatchery fish trap are assumed hatchery fish since all adults examined in

1981-82 and 1982-83 had stubbed dorsal tins.

CRun size equal to hatchery sport catch and hatchery returns combined although three bias exist: 1)

some trapped fish are released and may return to be counted again; 2) some hatchery-stock fish
z?wng_n tge river never returning to the hatchery; 3) some hatchery fish are harvested in the
olumbia River.

Sources: Elochoman Subbasin Production Plan 1990.
Woody, S. Hatchery Manager, Beaver Creek Hatchery.
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Table 2 (AS-a). Percent females by return Kear for adult hatchery winter steelhead returning to
Beaver Creek Hatchery IocaIed on the Elochoman River.

% Females
Return Year Percent*
1980-81 52.2
1981-82 47.7
1982-83 55.4
1983-84 49.4
1984-85 415
1985-86 51.3
1986-87 44.6
1987-88 42.4
1988-89 41.8
1989-90 52.9

*Data obtained from adults returning to Beaver Creek Hatchery.
Source: Washington Department of Wildlife Annual Production Report 1988-89.
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Table 3 (AF-a). Mean fecundity by return year for hatchery winter steelhead returning to Beaver

Creek Hatchery.
Return Y ear Number Fish* Eggs per Female?
1979-80 3,361
1980-81 323 3,563
1981-82 430 1,985
1982-83 360 2,383
1987-88 218 2,610
1988-89 266 3,142
1989-90 521 2,572
19909 1 146 2,762
—— ]

*Data based on fish returning to Beaver Creek Hatchery.

®Fecundity determined by dividing total egg take by total females spawned.

Source: Stock Assessment of Columbia River Anadromous Salmonids, Vol. 11, 1985
Stan Woody, Beaver Creek Hatchery Manager, 1991.

Table 4 (TS-a). Smolt to adult survival rates for Elochoman hatchery winter steelhead.

RRetura Y edr | Smaolts Planted | s * Percent Return® ©
1977-78 96,857 2,825 2.92
1978-79 93,988 2,548 2.71
1979-80 107,416 4,166 3.88
1980-81 115,894 3,973 3.43
1981-82 99,964 2,060 2.06
1982-83 109,175 2,860 2.62
1983-84 120,870 5,386 4.46

*Returns include sport catch plus hatchery rack returns.

* Percentages based on hatchery smolts released compared to number of returning adults.

“Smolt return percentages are not exact due to the following;

1). Fish may spawn inthe river and not return to the hatchery.

Zg. Fish may be harvested in the Lower Columbia fishery. o

3). Some fish trapped at the hatchery are released and may be counted twice if they
return to the hatchery.

Source: Stock Assessment of Columbia River Anadromous Salmonids, Vol.II, 1985
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Table 6 (TD). Parasites and diseases isolated at Beaver Creek Hatchery located on the Elochoman

River.
Disease Type Hatchery Specific Pathogen
Bacterial Beaver Creek Flavobacterium _sp.
Bacterial Beaver Creek Aeromonas salmonicida (Furunculosis)
Bacterial Beaver Creek Flexibacter columnaris (Columnaris)
Bacterial Beaver Creek Renibacterium_salmonarium (BKD)
Bacterial Beaver Creek Flexibacter cytophaga (Coldwater)
Parasite Beaver Creek Ichthyoboda sp. (Costia)
Parasite Beaver Creek Ichthyophthirius multiflis (Ich)
Parasite Beaver Creek Nanophetyus sp.
Parasite Beaver Creek Trichodina_sp.
Parasite Beaver Creek Hexamita_sp.
Vira Beaver Creek Infectious Hematopoietic Necrosis (IHN)
Vira Beaver Creek EIBS

Disease history only represents pathogens isolated at the hatchery and not necessarily a disease outbre

Source: WDW pathologist, Steve Roberts, 1991.
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COWLITZ SUBBASIN
Spring Chinook
GEOGRAPHIC LOCATION

The Cowlitz River originates from the slopes and foothills of Mt. Rainier and Mt. Adams and
drainage encompasses 2,480 square miles. Upper Cowlitz River major tributaries include the Clear
Fork, Muddy Fork, Tilton, and Cispus Rivers. Fish migration was blocked from these streams
following the construction of Mayfield Dam in 1963 at River Mile (RM) 52. In 1968, Mossyrock,
another hydroelectric dam, was constructed at RM 66. The Toutle River is the major lower river
tributary accessible to spring chinook. Major Toutle River tributaries include the North and South
Fork Toutle and Green Rivers. Spring chinook are not found in the Coweeman River, another
major lower river tributary. The Toutle River enters the Cowlitz at RM 20. The Cowlitz River
enters the Columbia River at RM 68 near Longview. The Cowlitz Salmon Hatchery is located 2
glles dF(Q)_wnstream from Mayfield Dam. The Toutle Hatchery islocated near the mouth of the
reen River.

ORIGIN

Native populations of spring chinook were historically present in the Cowlitz River. Cowlitz River
escapement in the early 1950’ s was estimated to be about 10,400 with the Cispus River (8,100),
upper reaches of the Toutle River (400), Tilton River (200), and upper Cowlitz (1,700) the major
spawning populations (WDF, 1951). On the Cowlitz River between 1962 through 1966, an average
of 8,720 adult and 1,208 g]ack spring chinook were counted at Mayfield Dam (Thompson and
Rothfus, 1969). Spring chinook in the Cowlitz River are currently hatchery stock. Although some
spring chinook spawn naturaly in the river, few returning adults originate from natural spawning.

DISTRIBUTION

Historically, spawning surveys indicated all spawning in the Cowlitz occurred above Mayfield.
(WDW, 1990). Washington Department of Fisheries (1951) indicated spawning in the Cowlitz
occurred above Packwood and in the Cispus River between Iron and East Canyon Creeks. In the
Tilton River, Thompson and Rothfus (1969) indicated spring chinook were reported in 1945, but
subsequent spawning in the Tilton River has not been observed for years. From 1974 through 1980,
an average of 2,838 spring chinook adults were trucked above Maytield into the Tilton and upper
Cowlitz Rivers to provide sport fishing opportunity and natural production (Stober, 1986). An
a\/era%? of 260 adult spring chinook were planted in the Tilton river from 1975 through 1978 and
none thereafter. Since 1981, no spring chinook have been planted above Mayfield because of
possibl elgslé)of IHN virus contamination of water supply at the Cowlitz Salmon Hatchery

(WDW, .

Currently, heaviest natural spawning occurs in the eight mile stretch between the Cowlitz Salmon
%nge?(' rout Hatcheries. Minor numbers of naturally spawning chinook are observed below Blue
reek.

PRODUCTION

The Northwest Planning Council’s model estimated a smolt capacity of 329,400 smolts for the

Cowlitz below Mayfield and 788,400 smoltsin the Toutle River. Above Mayfield, the Northwest

Power Planning Council’s model estimated 1600,000 smolts could be produced. Easterbrooks

I(:1a|9I80) estimated a maximum of 1,157,400 spring chinook smolts could be produced above Cowlitz
S.
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Production from naturally spawning adult chinook and juvenile plants in the Tilton River was
observed at the Mayfield Dam migrant facility. An average of 3,894 spring chinook smolts were
counted at Mayfield Dam migrant facility between 1978 through 1983 and 1985 (WDW, 1990).

A salmon hatchery was present in the upper Cowlitz River near the Clear Fork, but was abandoned
in 1949 as a rearing station because water temperatures were too low. The station continued to take
spring chinook eggs through 1950 for transfer to the Green River Hatchery on the Toutle system.
Spring chinook reared at Green River Hatchery were planted in the upper Cowlitz River (Howell et
aﬁ, 1985). Spring chinook juveniles were planted in the Tilton River until 1978 while the upper
Cowlitz received plants through 1981. Tilton River juvenile plants for 1974 through 1978 averaged
739,200 fish while 1979 through 1981 upper Cowlitz plants averaged 1,375,200 fish (Stober, 1986).

Currently, hatchery aIoroduction IS the dominant component in the Cowlitz River athough some
natural production also occurs. The Cowlitz Salmon Hatchery was completed in 1967 to maintain
the spring chinook run at arack return of 17,300 adults. original hatchery design called for 4
million spring chinook juveniles (fingerlings and yearlings) amounting to 196,590 pounds. Recent
production of spring chinook has been 600,000 yearlings and 2.5 million fingerlings amounting to
170,000 pounas. Production has increased for 1990 to 1,056,000 smolts. Brood stock for the
subbasin has been Cowlitz stock collected via hatchery rack returns except for two 1967 brood
Willamette stock releases of 331,200 fingerlings in 1968 and 668,100 yearlings in 1969. The
Willamette stock juveniles were i questionable health throughout the rearing period and survived
poorly based on returns of a yearling fm-clip group (Howell et a., 1985).

Toutle Hatchery was destroyed by the Mt. St. Helens eruption in 1980. Most Toutle River spring
chinook were reared in Dear Springs Pond, which was later destroyed when a temporary flood
control dam was breached in the winter of 1981 - 1982. Production in 1967 through 1980 averaged
33,800 fmgerlings and there was one release of yearlings (WDW, 1990?1. In the Toutle River, most
plants were unfed fry and fingerling releases using Cowlitz stock from the Cowlitz Hatchery.

Tables 1 and 2 describe the amount of spawning and rearing habitat by quality, available in the
Cowlitz River. This data was derived from the Presence/Absence database of Northwest Power
Planning Council, 199 1.

The Cowlitz River spring chinook natural spawn escapement from 1978 - 1984 brood years
averaged 340 with alow return of 153 for the 1978 brood and a peak of 641 for the 1984 brood.
Cowlitz River natural spawn escapements by age and brood year are presented in Table 3.

Cowlitz Salmon Hatchery spring chinook returns from 1978 - 1984 brood years averaged 13,581
with alow return of 5,323 for the 1982 brood and a peak of 23,045 for the 1984 brood. Cowlitz
Salmon Hatchery returns by age and brood year are presented in Table 4.

Cowlitz River tributary sport catch estimates between 1978 - 1984 brood years averaged 6,410
spring chinook, ranging from alow catch of 1,669 for the 1982 brood to a pesk of 12,362 for the
1979 brood. Cowlitz River tributary sport catch by age and brood year are presented in Table 5.

The total returns of spring chinook to the Cowlitz River between 1978 - 1984 brood years averaged

20,183, ranging from a low return of 7,331 for the 1982 brood and a high of 31,398 for the 1979

_tl)_ta%old.6 Total returns of spring chinook to the Cowlitz River by age and brood year are presented in
e 6.

No data is available for Toutle River spring chinook natural spawn escapements or hatchery returns

since the eruption of Mt. St. Helens. The Toutle River has been closed to salmon angling since
the eruption.
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ADULT LIFE HISTORY

Run size. catch and escapement

Ocean commercial and recreationa fisheries from Alaska to Washington, in addition to Columbia
River gill net and sport fisheries all harvest a portion of the Cowlitz River a%ggin spring chinook.
Ocean and Columbia river fisheries account for 43 percent of production b on the System
Planning Model. Relatively little harvest occurs in the ocean while Columbia river commercial and
sport fisheries comprise most of the harvest. However, Howell et al.(1985) notes most of the
harvest of two 1976 brood tag groups occurred in the coastal fisheries in Washington (32 percent)
and British Columbia (30 percent). In the Cowlitz River from 1975 - 1987, the tributary sport catch
averaged 32 |percent of the total return. Pre-eruption (1977 - 1979) harvest was distributed as 99
percent Cowlitz and 1 percent Toutle (WDW, 1990). Columbia River sport and commercial
fisheries are managed to ensure attainment of hatchery egg-take requirements while minimizing an
upper Columbia spring chinook impacts. Toutle Hatchery production was to provide for sport an
commercial fisheries.

Strays from lower river hatcheries are not unusual. Table 7 lists Cowlitz Hatchery ori gin spring

chinook stray coded wire tag recoveries beginning with the 1978 brood through the 1988 brood, and

'IC':abIF 8 IlsE)sb the coded wire tags recovered within the Cowlitz subbasin which originated outside the
owlitz subbasin.

Time of Migration

The majority of the run migrates through the lower Columbia River from mid-March to mid-May.
Arrival a the Cowlitz Salmon Hatchery trap pesks in late May and early June. Figure 1 illustrates
the freshwater life history of spring chinook in the Cowlitz River.

Spawning Period
Spawning extends from late August to early October with peak activity in September.
Spawning Areas

The primary spawning area in the Cowlitz River is the four mile reach downstream of the Cowlitz
Salmon Hatchery.

Age ranges from two-year-old mini-jacks to six-year-old adults. In the mid - 1970’s, two-year-old
spring chinook, informally called mini-jacks comprised a substantial portion of the Cowlitz River
run. Modifications in the rearing strategy at Cowlitz Hatchery beginning with the 1977 brood
substantially reduced the number of mini-jacks (Howell et al., 1985). Total age composition data is
summarized in Tables 3 through 5. Table 9 lists the age composition S|2‘Iercent es by brood P/ear and
freshwaterocean rearing for spring chinook returning to the Cowlitz Salmon Hatchery. Table 9 lists
the age composition percentages by brood year and freshwaterocean rearing for spring chinook
returning to the Cowlitz River spawning grounds. Table 10 lists the age composition percentages by
brood year and freshwater-ocean rearing for spring chinook returning to the Cowlitz Salmon
Hat_cher%/. Table 11 lists the age composition percentage by brood year and freshwaterocean

rearing for spring chinook caught in the Cowlitz River sport fishery.

Sex Ratio
Female fall chinook comprised 31 - 45 percent of the spring chinook returning to the Cowlitz

WDF COWLITZ 3




Salmon Hatchery between 1980 - 1984 brood years. The percent females by brood year and
freshwaterocean rearing ages for Cowlitz Salmon Hatchery spring chinook returns are presented in
Table 12. Cowlitz River natural spawn escapement Percent females by brood year and
freshwater.ocean rearing ages is currently unavailable.

The mean fork length by brood year, sex, and freshwater.ocean rearing ages of Cowlitz River
natural spawn escapement and hatchery returns are currently unavailable.

Fecundi

Cowli_tlzagleiver natural spawn and Cowlitz Salmon Hatchery fecundity data by age and brood year are
unavailable.

JUVENILE LIFE HISTORY

Time of Emergence

No information is available on emergence on naturally produced fry. At Cowlitz Salmon Hatchery
emergence occurs primarily in mid to late November.

Time. age and size at migration

Based on scale readi ngs and coded-wire tag recoveries, most of the spring chinook spend over a
gear in freshwater and migrate downstream in their second spring (Howell et al., 1985). Yearlings

egin their downstream smolt migration immediately after release in March and April based on tag
recoveries in the Columbia estuary (Dawley et al. 1979). Fall release tagged juveniles, based on
one 1976 brood coded wire tag group, were not recovered in the estuary until the following spring

(Howell et al., 1985).

Hatchery release information for the Cowlitz subbasin by brood year is presented in Table 13.
Length data of natural spring chinook smolts from the Cowlitz River is unavailable. The number of
natural juvenile spring chinook salmon that migrate from the Cowlitz River is also unavailable.

Survival Rate

Cowlitz Salmon Hatchery egg to fry survival was 92.9 percent for 1982 through 1986. Fry to smolt
survival was 85.gcjoercent resulting In an egg to smolt survival of 79.7 percent. Smolt to adult
survival of marked yearlings for 1980 through 1983 brood years averaged 2.74 percent and ranged
from 0.46 percent to 6.97 ﬁercent. However, 1982 - 1983 releases averaged 1.21 percent (WDW,
1990). Survival to all catch was estimated to be 5.5 percent for Cowlitz spring chinook (Howell et
a., 'Ilagbi?s)' Cowlitz River subbasin natural spawn and Toutle Hatchery survival data are not
available.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Milner et a. (1983) measured the genetic distances between Cowlitz and Kalama Falls spring
chinook. The within group variation was one of the lowest for 17 different stock group
comparisons, indicating a relatively high degree of genetic homogeneity. Shreck et al. (1986)
compared their samples to those of Milner et al.(1983) in order to determine if there were any
genetic changes in stock between sampling dates. The results indicated a statistically significant
ifference in isozyme gene frequencies for one enzyme system between the current and historical
profiles for both the Cowlitz and Kalama Falls samples. However, the statistical difference in the
Cowlitz hatchery comparison may be due to the normal difficulty in interpreting the characteristics
of that particular stock enzyme system (isocitrate dehydrogenase) and not due to any stock changes

WDF COWLITZ 4




over time.
DISEASE

Bacteria and parasitic diseases found in the Cowlitz Salmon Hatchery are listed in Table 14. (WDF
Samon Culture, Olympia).

REFERENCES

The references for this section appear at the end of the following chinook section.
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Table 1 (HB-1). Estimated amount of rearing and spawning habitat, by quality, of the Cowlitz
River spring chinook production area.

Distance/Area Excellent | Good Fair” Poor* | Unknown | Total Confidence

Miles (%) 0.00 0.53 0.31 0.16 78.4
Acres (%) 0.00 0.53 0.32 0.15 olr.7

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
arriers, as well as degradation caused by humans.

Source: Presence/Absence database of Northwest Power Planning Council, 1991.

Table 2 (HB-2). Estimated amount of rearing habitat, by quality, of the Cowlitz River spring
chinook production area.

Distance/Area Excellent Goo¢ Fair Poor* | Unknown | Total Confidence

Miles (%) 0.00 0.00 | 036 | 0.64 99
Acres (%) 0.00 0.00 | 0.38 0.62 406.7

* Ratings of fair and poor habitat quality may reflect natural physical features such as waterfall
arriers, as well as degradation caused by humans.

Source: Presence/Absence database of Northwest Power Planning Council, 1991.

WDF COWLITZ 7/




Table 3 (RN). Total natural spawner escapement of spring chinook to the Cowlitz River by brood

year.
Total Age
Brood Year 2 3 4 5 6 Total Adult
Total

1974 1
1975 68 10
1976 97 318 2
1977 27 630 121 0 778
1978 4 51 86 12 0 153 98
1979 106 54 58 29 0 247 87
1980 16 11 118 40 4 189 162
1981 14 9 116 144 0 283 260
1982 5 9 319 6 0 339 325
1983 96 289 65 65 10 525 140
1984 203 8 107 314 9 641 430
1985 11 8 239 88
1986 41 51 181
1987 70 14
1988 28

Age composition based on scale reading analysis.

WDF COWLITZ 8
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Table 5 (RS). Total sport catches of spring chinook in the Cowlitz River by brood year.

Total Age
Brood 2 3 4 5 6 Total Adult
Year Total
1974 53
1975 1,646 23
1976 6,024 675 62
1977 5,068 4,658 2,706 0 12,432
1978 618 1,087 4,124 726 0 6,555 4,850
1979 630 2,764 7,236 1,721 11 12,362 8,968
1980 157 3,102 5,814 778 0 9,851 6,592
1981 559 540 2,133 723 0 3,955 2,856
1982 59 35 1,417 158 0 1,669 1,575
1983 340 768 4,075 1,123 38 6,344 5,236
1984 283 790 1,962 821 275 4,131 3,058
1985 518 132 1,230 633
1986 54 189 1,492
1987 27 1,020
1988 180

Age based on scale reading analysis.

WDF COWLITZ 10




Table 6 (RB). Total returns of spring chinook to the Cowlitz River by brood year.

Total Age
Brood Year 2 3 4 5 6 Total Adult
Total
1974 148
1975 8,197 248
1976 15,404 8,166 178
1977 7,710 19,507 9,903 81 37,201
1978 1,048 2,277 9,256 2,984 24 15,589 12,264
1979 3,100 5,562 18,285 4,440 11 31,398 22,736
1980 915 5,128 16,863 2,561 66 25,533 19,490
1981 3,138 1,381 7,339 2,208 38 14,194 9,675 |
1982 566 451 4,961 1,324 29 7,331 6,314
1983 4,646 3,977 16,621 4,524 140 29,908 21,285
1984 2,540 2,231 7,784 4,342 434 17,331 12,560
1985 2,587 441 3,873 2,226
1986 2,273 809 4,693
1987 1,056 1,747
“ 1988 12,147

Age based on scale reading analysis.
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Table 9 (AC-l). Age composition percentage (freshwater-ocean) by brood year for spring chinook
spawning naturaly in the Cowlitz River.

Age Composition (%)

Brood N 2.0 2.1 2.2 2.3 2.4
Year

1978 2.60 33.30 56.20 7.90 0
1979 42.90 21.90 23.50 11.70 0
1980 8.50 5.80 62.40 21.20 2.10
1981 4.90 3.20 41.00 50.90 0
1982 1.50 2.60 94.10 1.80 0
1983 18.30 55.00 12.40 12.40 1.90
1984 31.70 1.20 16.70 49.00 1.40
1985

1986

1987

1988

Age based on scale reading analysis.
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Table 10 (AC-2). Age composition percentage (freshwaterocean) by brood year for spring chinook
returning to the Cowlitz Salmon Hatchery.

Age Composition (%)

Brood Year N 2.0 2.1 2.2 2.3 2.4
1978 509 4.80 12.80 56.80 25.3 0.30
1979 325 12.60 14.60 58.50 14.30 0
1980 584 4.80 13.00 70.60 11.20 0.40
1981 312 25.80 8.30 51.10 14.40 0.40
1982 345 9.40 7.70 60.60 21.80 0.50
1983 964 18.30 12.70 54.10 14.50 0.40
1984 1,060 16.40 11.40 45.50 25.50 1.20
1985
1986
1987
1988

* N excludes age 2.0 fish.
* N excludes age 2.0 and 2.1 fish.
Age based on scale reading analysis.
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Table 11 (AC-3). Age composition percentage (freshwater.ocean) by brood year for spring chinook
caught in the Cowlitz River sport fishery.

Age Composition (%)
Brood N 2.0 2.1 2.2 2.3 2.4
Year
1978 272 9.40 16.60 62.90 11.10 0
1979 833 5.10 22.40 58.50 13.90 0.10
1980 889 1.60 3150 59.00 7.90 0
1981 263 14.10 13.70 53.90 18.30 0
1982 55 3.50 2.10 84.90 9.50 0
1983 281 5.40 12.10 64.20 17.70 0.60
1984 114 6.80 19.10 47.50 19.90 6.70
1985
1986
1987
1988 _

* N excludes age 2.0 fish.
Age based on scale reading anaysis.
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Table 12 (AS). Percent females by brood year and age class (freshwater.ocean) for spring chinook
returning to the Cowlitz Salmon Hatchery.

Femaes (%)
Brood N 20 | 2.1 2.2 2.3 2.4 Total %
Year Female
1976 i 100.00
1977 249 58.40 0
1978 509 | 45.70 57.10 100.00
1979 325 2.00 | 54.10 65.80 0
1980 584 0 0 50.70 69.60 76.70 43.90
1981 312 0 0 41.50 68.60 83.30 31.42
1982 345 0 540 | 47.90 58.60 36.70 44.99
1983 964 0 1.50 | 39.80 66.30 67.00 31.60
1984 1,060 0 8.80 | 46.10 66.50 50.00 39.54
1985 412 0 0 38.10 54.40
1986 412 0 0 35.30
1987 56 0 0.30
1988 60 0

Age based on scale reading analysis.
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