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| NTRODUCTI ON

Spring-run chinook sal non (Oncorhynchus tshawtscha) were once
abundant in the Klanath R ver system as well as other northern
California river systens. Habitat | oss and degradation, fish
harvest, and other natural and human influenced factors have
contributed to dramatic declines in the nunber of adult spring-
run chinook remaining in those systens today. The Klamath River
spring-run chinook was designated a sensitive species by the USDA

-Forest Service (fall, 1990) due to significant declines in adult
escapenent . Nehl sen, et al (1991) places this stock in the
category "at high risk of extinction". Risk of stock extinction

is very high within the next several decades and will accelerate
with each succeeding generation assum ng present average survival

and exploitation rates remain unchanged (Figure 1). I'T surviva
rates are increased and/or exploitation rates are decreased,
potential of this stock surviving will increase. Present adult

popul ation levels place this stock group at high risk of
irretrievable genetic |oss fromrandomy occurring natural or man
i nduced events.

Projected Population Trends Spring-
Chinook Salmon, Salmon River, Calif.
Adult Fish
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Figure 1. Projected population trend of Salmon River (CA)
spring-run chinook salnmon based on present average |ifestage
survi val rates. Proj ections shown represent population trends

with and wi thout inplenentation of recovery strategy.



The Salnon River, tributary to the Klamath (Figure 2), provides
habitat for the largest wild run of spring chinook in the entire
Kl amat h Ri ver system This run is possibly the |argest remaining
wild spring chinook run left in California (Canpbell and Myl e,
unpubl i shed) .

The purpose of the following strategy is to explore options
avail able to reduce the risk of stock extirpation thus allow ng

this stock to recover to a stable population level. The
following strategy is fornulated based on the best information
avai l able (planning level information) and will be nodified based

on nore detailed project level information as it becones

avai |l abl e. Some factors which influence popul ation | evels of
spring-run chinook salnmon are within the authority of the Forest
Service to affect (eg: freshwater habitat condition), and other
factors are beyond Forest Service authority (fish harvest, water
wi t hdrawal, ocean conditions, etc.). This strategy focuses on

t hose el enents which can be influenced by the Forest Service,
while at the sane tine recognizing that nany critical factors are
beyond the Forest Service's scope of authority.

A key ingredient to the degree of success ultimately realized by
this effort is the recognition that adequate protection of

exi sting high quality salnon habitat is an essential and first
priority.
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EXLSTI NG CONDI Tl ONS

Popul ation_status and |ifestage survival

Escapenent of Sal non River spring-run chinook to summer hol ding
areas has fluctuated froman estimated 1200 to fewer than 200
adult fish during the period 1980 - 1991. "Hol di ng escapenent”
(those adult fish which survive to return and hold over in river
habitat the summer inmmediately prior to spawning) has fallen near
or belowthe critical level of 200 adult fish for the past 3
consecutive years (1989, 1990, and 1991), indicating that stock
viability may be jeopardized. The NWS (1987) estimated that at
| east 200 adult Sacranento River w nter chinook sal non were
needed to avoid irretrievable genetic loss. Though little
definitive information is available on stock viability, evidence
is clear that effective popul ations of nore than 500 fish may be
necessary to reduce a stock's vulnerability to environnental
stochasticity (Nehlsen, et al. 1991). An effective popul ation
size of at least 50 reproducing adult fish is the m ni num
necessary to avoid genetic problens associated with inbreeding
(Nel son and Soul e, 1987).

Esti mat ed hol di ng escapenent of Sal non R ver spring-run chi nook
has fallen below 500 adult fish in six of the past twelve years
(Figure 3). Hol di ng adult escapenent into Woley Creek, a Sal non
River tributary, is also at a very low level (Figure 4).

Ranges of survival fromone |ifestage to another (Figure 5) are
based on literature reports as cited in the follow ng di scussion,
or on nore specific information fromrecent studies of spring-
run chinook in the Salnon R ver (DesLaurier and O son, personnal
communi cati on). Ranges of survival in the natural habitat are
extremely variable for a variety of reasons, so applying an
average survival rate herein is for discussion purposes only and
shoul d be consi dered hypot hetically. Lack of definitive, stock
specific information is a serious deficiency, however declining
adult population trends will not reverse unless i medi ate prudent
action is taken. During the next decade, it is inperative that
stock specific information be gathered and incorporated into
future actions designed to reverse declining trends. Vi ting
anot her 5-10 ?/ears until stock sBemflc informati on may be
available woul d increase the probability that this population
\l/voulld have fallen below the critical 50 fish effective popul ation
eve



Spring Chinook Adult Escapement to
Salmon River Sub-basin Holding Habitat
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Figure 3. Adult Spring-Run Chinook holding escapenent to the
North Fork, South Fork, and Mainstem Salnmon River,Ca. 1980 -
1991.

Adult Spring Chinook Escapement Trends
Wooley Creek, Calif.
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Figure 4. Adult Spring-run Chinook hol ding escapenent to Wol ey
Creek, CA. 1980 - 1991.




Spring Chinook Lifestage

Survival Rates
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*a-Everest, pers. comm.;*b-Heiser, pers. comm.;
*c-Olson, pers.comm.; *-d-Fast,etal, 1986; *e-Fast, et al,1986

Figure 5. Ranges of survival by Iifestage for spring-run chi nook
salmon in the Klamath River basin, based on site specific and
research information.

Survival rates from "hol ding escapenent " to successful spawning
probably vary from year-to-year depending on flow conditions in
hol di ng and spawni ng areas and vulnerability of adult fish to
poachi ng and predati on. Radio telenetric tracking of adult
spring-run chinook in sumrer 1990 indicated that survival from

m d- sumrer tagging to spawni ng was about 75% (DesLauri er,

per sonal comrunication; Figure 3). The effect tagging had on
survival is unknown, but carcass exam nations indicated that
approximately 8owof the nortalities were a consequence of

natural predation. The renaining 20% were suspect as being caused
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by illegal poaching. Fi sh behavi or observations suggest that
fish carrying inplanted transmtters were not adversely affected
and nortality rates were not significantly different from

unt agged adul ts.

There is little specific information regarding fecundity of

spring-run chinook endemc to the Sal non R ver. Klamath River
fall chinook spawned atlron Gate Hatchery average approxi mately
3,100 eggs per female (Heiser, personnal comunication). There

is no information available on fertility of wild native spring-
chi nook st ocks. Assum ng all fish counted in 1991 survived to
spawn and the sex ratio was 58% nmales and 42% fenal es (Everest,
per sonnal conmuni cation) approximately 233,000 eggs woul d be
spawned in fall 1991.

Spring-run chi nook spawni ng begins in md-Septenber and is
conpleted by late Cctober in the Sal non River. West, et al
(1990) found that spring-run chinook in the North and South Fork
Sal non River selected low gradient riffles for spawning.

Water tenperature can significantly affect fertilization and egg
i ncubati on success. Egg incubation is lengthy as a result of
cold winter water tenperatures typically found in Sal non R ver
habi t at s. First energence is not observed until Mrch (d son
per sonnal comuni cation) and extends until early June. Fast et
al. (1986) found simlar energence patterns for Septenber-
spawni ng Yaki ma River spring chinook, where energence was first
observed in early April and continued until the end of My.
Conversely, Leidy and Leidy (1984) felt that enmergence began in
Decenber and continued through February for spring chinook in the
Kl amat h system

Sal non egg-to-fry survival is variable depending on |ocalized
habi tat conditions, discharge fluctuations, water tenperatures,
and other factors. dson (personnal communication) found Sal non
Ri ver spring chinook survival to emergence ranged from 2% to
about 30% averaging 12% during the 1990 brood year. Q her
research on sal non survival to emergence indicates that there is
extrene variability, even within a single system Koski and
Phillips (as cited by Chapnan, 1966) found coho survival to
energence averaged about 23% in O egon streans. Bj ornn (1978)
found that chinook egg to mgrant survival ranged from 15%to 52%
in the upper Lenmhi R ver, |daho. Si x Yaki ma R ver spring chinook
redds had egg-to-fry survival rates ranging from 29%to 85% (Fast
et al., 1986). Assum ng egg-to-fry survival for the 1991 brood
year averaged 12% approximately 27,900 fry would energe in 1992

There is a considerable difference of opinion regarding | ength of
freshwater rearing period for spring chinook. Leidy and Leidy
(1984) believe that snolt outm gration was the sane for the
entire Klamath system and occurred between February and m d-
June. Sullivan (1989) believes that Kl amath Ri ver chinook
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denonstrate three distinct juvenile life history patterns:

-Type | fish begin snolt outmgration imrediately after
energence, entering the estuary in spring:

-Type Il lifehistory is represented by juvenile sal nron who
reside in freshwater from energence until the follow ng
fall:

-Type 111 fish spend an entire year in freshwater habitat,
entering saltwater in the spring foll ow ng energence.

Sull'ivan (1989) also found Type Il and 11l fish were nbost common
to Sal non and Scott Rivers, possibly indicating the presence of
spring-run chinook in either or both of those systens.
Spring-run chinook were reportedly present in Scott River until
at least the early 1960's (Farrington, personnal conmunication),
however Snyder (1931) reported that spring-run chinook were
present only in upper Klamath tributaries (Oregon), Shasta River,
and Salnon River until at |east 1850. Recent 1 nvestigations
(West, et al. 1990; O son, personnal conmmunication: O son and
West, 1990) have found juvenile chinook salnon in Kl anmath
tributaries (Salnmon River, Elk Creek, and Scott River) as late as
Novemnber . Rei mers (1973) found that freshwater residence tine
pl ayed an inportant role in survival to adulthood of sone O egon
coastal chinook sal nbn stocks. Juvenile spring-run chinook have
been observed in the Salnmon R ver system as |ate as January

(A son, personnal comunication) , confirmng Sullivan's findings
(1989) which indicate the presence of Type IIl fish in the
system \Were simlar life history patterns are exhi bited, Fast
et al. (1986) found Yakima River spring chinook fry to snolt
survival ranged from 7.1%to 10.3% (average 8.3%in the period
1981-1983). If survival fromfry to snolt averaged 8.3% for the
Sal non River 1991 brood year, about 2300 fish would survive to
snol t.

Records from Trinity River hatchery at Lew ston indicate that
two-year old hatchery spring-run chinook survive at rates from

| ess than one percent to nore than 30%in a single decade.

Hi ghest survival occurred from brood years 1983 and 1.984 (Tuss et
al., 1990) which returned to the Trinity River in 1986, 1987, and
1988. Reasons for variability of survival rates of spring-run
chinook fromsnolt to holding adult are not clearly understood.
Average survival from tagged hatchery snmolt t-o two-year-old
return was estimated at about 2% in the same study. Hi storic
ocean harvest rates have been reduced since 1984 for fall

chi nook, however the effect of those rate changes on spring

chi nook escapenent to the Sal nobn River is unknown.

Yaki ma Ri ver 1983 brood year spring chinook returned as three and
four year-old adult spawners at a rate of 2.6% (Fast, et al.
1986) . Interestingly, that is the sanme brood year that survived
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at a very high rate to age two in the Trinity R ver system
Appl yi ng above cited ocean survival rates to the 1991 brood year,
approximately 60 adults would survive to return to the hol ding
habi t at . Roughly 45 of those adult fish would survive the sunmer
months in the holding habitat to spawn in the fall of 1995.

Survival rates for each lifestage are variable fromyear to year,
i nfluenced by a nunber of climatic and human affected factors.

In 1987, 614 adult spring-run chinook were censused in the Sal non
Ri ver hol di ng habitat. Applying the average |ifestage survival
rates cited herein (Figure 5), 460 of those fish would have
spawned, producing an estimated 154 adult fish to the hol ding
habitat in 1991. Conparing the 1991 census results (180 adult
fish) with the calculated estimate of fish which should have
returned (154 fish), indicates that the |ifestage survival rate
estimation was conservative for that brood year. Conpari son of
ot her estimated and actual survival rates in the past decade
indicate that there is considerable variability in actual
survival in any year

Avai_l able Habitat _Suitability

Spring-run chinook habitat in the Salnon R ver is presently

di stributed between Wol ey Creek, North Fork Sal non River, South
Fork Sal non River, East Fork of South Fork Sal non R ver, and

mai nstem Sal non River. Approximately 177 km (106 mles) of
habitat is typically accessible to spring-run chinook in this
system

Conmpared to Woley Creek, North Fork, East Fork of South Fork
and mai nstem Sal non R ver, the South Fork Sal mon consistently
holds the majority of the basins' spring-run chinook spawning
popul ati on. The high frequency of primary pools and relatively
| ow | evel of human di sturbance are in part responsible for this
di stribution. Whol ey Creek, designated w | derness, provides
habitat conditions |argely unaffected by human infl uence.

Sedel |, et al. (1988,unpublished) defined six habitat elenents
critical to optimum survival of anadronous salnonids in third to
fifth order Colunbia R ver basin streans, east and west of the
Cascade nountai n range. Those el enents are:

* Summrer water tenperature not to exceed 16° C

* Fine sedinments not to exceed 15% i n spawni ng areas;

* Substrate enbeddedness not to exceed 25%in riffles;

* Primary pools (over 1 neter deep) occurring at a rate that
exceeds one per six channel w dths:

* Ri parian canopy conposed of deci duous and conjferous
vegetation, with a mninumbasal area of 250 ft2 per acre:

* I n-channel key pieces of |arge woody debris present at a
frequency equivalent to one piece per 15 lineal neters of
channel .
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Even though these elenents require |ocal nodification for every
basin in which they are applied, they represent conservative
habi tat conditions necessary for survival and production of

sal non and st eel head anywhere on the Pacific coast (Sedell,

per sonnal comuni cati on).

Spring-run chinook adult holding areas are characterized by |ow
vel ocity pool or run habitats greater than one neter deep with
cool summer water tenperatures, substantial day-long shade
absence of human di sturbance, and avail abl e cover near the pool
bott om provi ded by bedrock | edges, boul der accumnul ations, or
subnerged | arge woody debris. Oten adult fish can be found in
areas where one of these features is absent, however cool water
tenperature and overhead cover seemto be critical to habitat
use. When cool water is not readily available, adult and
juvenile fish seek out cool tributaries or spring inflow as

ref ugi a.

The North and South Forks Sal non River have about 14939 m® of
spawni ng habitat available in traditional spring-run chinook
hol di ng and spawni ng areas (1988 inventories). This anobunt can
acconmodat e approxi mately 3248 spring-run chinook redds w thout
superinposition (West, et al. 1990). An additional 5440 m® of
spawni ng habitat is available in East Fork of South Fork Sal non
River, enough to accomodate 1182 chi nook redds (Wst, et al.
1988). Wooley Creek and other nmajor tributaries to the Sal mon
Ri ver which could potentially support spring-run chinook (Little
North Fork, Knownothing Creek, and Nordheiner Creek) have an
unknown anount of suitable habitat available. Sone streans
outside the Salnon R ver system have suitable spring-run chinook
habi t at . Surveys indicate that these streans nmay be used by
smal | nunbers of fish or go unused each year (Surveys on file,

Kl amat h Nati onal Forest).

Use of avail able spawni ng habitat by spring-run chi nook spawners
does not appear to be directly related to habitat availability.
During fall 1988, 80% of the observed spring-run chinook spawni ng
occurred in South Fork Salnmon River, where only 35% of the
avai |l abl e habitat is |ocated. Conversely, the East Fork of the
south Fork Sal mon River contains 27% of the avail abi e habitat,

but received only 8% of the total observed spawn (Wst et al.
1988, West et al. 1989).

Variability of habitat condition may be responsible for the range
in survival of eggs to energent fry. Habitat in East Fork of
South Fork Sal non River produced the highest observed rate of
survival -to-energence (30% in 1990/1991 water year (d son,

personnal communication). This was probably due to the | ow
vol une of fine sedinent found in spawning gravels (avg. 6% by
vol une: West et al. 1988). Survival to enmergence was poorest in

the South Fork Sal non River (2% d son, personnal conmunication)
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where spawni ng area fine sedinent volumes were higher (avg. 14%
by volune; West et al. 1989). Survival to energence information
is unavailable for the remainder of the basin habitats.

Fine sedinments in the South Fork Salnmon River are a result of
ext ensive deposits of weathered granitic rock upriver from
Petersburg and in the Trinity Al ps W] derness. Results of an

i ntensive watershed condition inventory conducted in sunmer 1991
(report_ in preparation) indicate that the river channel between
Petersburg and Big Flat canpground contains significant
quantities of granite sand "dry ravel"™ and nunerous granitic
debris slides which deliver sedinment directly into the stream
system H storic damage from mning activities and subsequent
maj or fl oods continue to contribute significant quantities of
fine sedinent and sand.

O her factors which potentially affect egg to fry survival

(di scharge, gravel stability, and water tenperature) vary
substantially on an annual basis. Spawni ng gravel stability has
been positively affected by instream habitat structure placenent
in the South Fork Sal non R ver since 1982 (Wst, personnal
observation). Wnter |ow water tenperatures may negatively
affect survival in habitats where formation of anchor ice is an
annual threat.

(bserved use of available rearing habitat (glide habitat types)
ranged from0.84 fish/min East Fork of South Fork Sal non (\West,
et al. 1988) to 0.001 fish/min North Fork Salmon River (Vest,
et al. 1990). Juvenile spring-run chinook rearing appears to be
influenced by water velocity, as evidenced by observed high fish
densities associated with slow velocity habitat types. O her
factors including presence of vegetative or woody cover, therma
refuge, and proximty to sedinment-free interstices may play a
role in rearing habitat inportance (d son, personna

conmuni cation).

Maxi mum sunmer water tenperatures frequently exceed 20° Cin
rearing and sunmer hol ding habitat, and may result in reduced
survival of fry and holding adults, especially under drought-

fl ow conditions. H gh summer water tenperatures have |ong

pl agued the Sal non River system and were first docunmented in 1934
by Taft and Shapoval of (1935). Oientation of the North Fork and
South Fork Sal mon River channels may aggravate high sumrer water
t enper at ur es. Ri pari an area danage suffered in the 1955 and 1964
fl oods was severe and nost heavily damaged areas are still in
poor vegetative condition (West et al., 1990).

Based on the previous sumary of hol di ng, spawning, incubation,

and rearing habitat, it appears that none of the available
habitat in the Salnon River basin neets the criteria recomended
by Sedell, et al (1988, unpublished) for optimm anadronous

sal noni d production (Table 1).

13



Table 1. Suitability of Spring-run Chinook Habitat in Sal non
Ri ver (CA) basin.

Available Habitat Condition Suitability
Summary; Criteria from Sedell, et al.(1989)

HABITAT SOUTH FORK NORTH FORK EAST FORK/SOUTH FORK

ELEMENT  SALMON SALMON SALMON
H20 TEMP NO NO NO

% FINES NO YES YES
%EMBED. YES YES YES
POOL FREQ. NO NO NO
RIPARIAN

VEGETATION N O NO YES
KEY WOOD

PIECES NO NO NO

Yes = Meets Criteria; No i1Does nof Meet Criteria

Managenent Poli ci es

Present | and managenment policies on National Forest adm nistered
| ands provide the opportunity to adequately conserve existing
hi gh quality habitats. Pertinent policies include designation of
m ni mum ri pari an nmanagenent zones and conditions, and do not

[imt the opportunity of nmanagers to increase the width or
activities allowed wthin those areas. Wdth and nanagnent
activities within specific riparian managenent and adj acent zones
shoul d be prescribed by qualified fisheries and hydrol ogy
professionals to result in a net long-termbenefit to riyarian
dependent resources. Avoidance of ground disturbing activities
on extrenely unstable |ands (landslides) and highly erosive soils
is a "Best Managenent Practice" which is inplenmented on those

ar eas.
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DESI RED FUTURE CONDI T1 ONS

Overvi ew

The overall desired future condition is to allow natural

processes to recover which will rebuild spring-run chinook stocks
of the Salnon River in the next 5 decades. Managenent activities
within the Sal non R ver basin should enphasize recovery of

habitat condition and avoid activities which increase the risk of
habi tat degradation. The spring-run chinook population wll
probably continue to decline over the first decade follow ng

i npl enentation of this strategy, however that declining trend
will be slowed and eventually reverse after about 15 years. A
stabl e viabl e popul ation (representing the natural age structure)
will be attained within twenty years. The strategy for achieving
this desired future condition wll require carefully setting

i mpl ementation priorities and making adjustnents in the

i mpl enentati on schedule as new information dictates. It is

i mperative that all portions of the strategy be inplenentated and
closely nonitored to ensure eventual |ong-term success. Positive
or negative aberrations in the population |evel during the
recovery period should be carefully studied before any
adjustnents are made in the inplenentation schedul e.

Twenty Years - 2011

Spring-run chinook sal non adult spawni ng escapenent will recover
and stabilize at a population level ensuring viability of the
stock group. Short-term strategies to increase the popul ation
will prevent further gene pool depletion and reverse the
declining trend. Salnon R ver habitats will be nore favorable
for maintenance of this naturally spawni ng popul ati on, however
conditions will still not be optimal (as described by Sedell, et
al. 1988). O her potentially suitable habitats in the Kl amath
basin will be identified and restored as necessary providing
options for rebuilding historic popul ations and increasing
overall fish production for future generations of conmercial,

subsi st ence, and sport harvest. Ri parian vegetation will be
conposed of a suitable m x of native deci duous and coniferous
trees, but their growth during the period will still not provide
adequate thermal regulation, or nmeet mninum basal area
requirements. Channel features necessary for spawning and
rearing will be inproving through reduction of fine sedinent

i nput . I ncreased instream habitat conplexity will be provided by

addition of key woody debris features (Figure 6) and adequate
frequency of prinmary pools. Trends of juvenile and adult

popul ations wll be nonitored annually and habitat recovery
trends will be tracked using standardi zed nonitoring procedures.
Conposition of the stock group will be well understood as a
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result of intensive research to differentiate between | ocal

popul ations and life history strategies they utili ze. Predictive
nodels will provide resolution necessary to allow harvest of sone
adults, maintain a strong gene pool, and increase spawning
escapenent .

Local citizens and involved agencies will cooperate to perform
wat ershed restoration, nonitoring, and to ensure that illegal
harvest is recognized as socially unacceptabl e. Much of the
restoration strategy wll be inplenented by |ocal citizens,

providing an opportunity for diversifying the |ocal economc
base. Results of citizen involvenent in the strategy wll

i ncrease public understanding of and appreciation for endemc
sal non and steel head stocks and their habitats.

Fifty vears = 2041

Spring-run chinook salnon adult spawni ng escapenent wl |l
stabilize at a population |evel allow ng substantial sport,
commercial, and subsistence harvest which significantly
contributes to stability of the regional econony. Short-term

strategies enployed in the first decade of recovery will no

| onger be necessary to maintain the stable | evel of natural
production, but will be enployed in other Pacific Coast
wat er sheds where simlar stock groups are at ri sk. Sal mron Ri ver
habitats will be optimal, neeting or exceedi ng well understood
production criteria. Qwher suitable habitats in the Kl amath
basin will be In advanced stages of recovery providing conditions

suitable for healthy popul ati ons of spring chinook well

di stributed throughout the Kl amath basin. Ri parian vegetation
will be conmposed of a suitable mx of native deci duous and
coniferous trees providing adequate thermal regulation, neeting
density and size requirenents. Channel features necessary for
spawning and rearing will be resilient enough to wthstand
natural fluctuations of sedinent input and flooding w thout
inmpairing fish productivity. Conplex instrean and riparian
habitats will be maintained through natural processes and the
agency roles wll focus on stewardship, education, and public

i nvol venent . Habi tat and watershed restorations effected in
earlier decades (1991-2011) will be replaced by natural processes
allowed to operate within the managed | andscape. Trends of
juvenile and adult populations wll continue to be nonitored
annual | y and becone the focus of comunity invol venent. Sal mon
Ri ver and other Klamath basin habitats will be nationally
recogni zed for their excellent water quality, fisheries, and

rel ated recreation opportunities which will generate significant
tourismrevenue for the local conmunities.
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s
Figure 6. Typical Key woody debris structure placed to restore
sal monid adult holding and juvenile rearing habitat conplexity
(Elk Creek, calif.)

.5

MANAGEMENT_OBJECTIVES

Fish Popul ation and Lifestage Survival

1991-2011: Stock Viability - Sv-1 - Adult spawni ng popul ation
will continue to decline until year
15 when it will begin to increase.
Popul ation may fall below 100 adult
spawners during the period.
I ncreasi ng escapenent after 2003
will be reflected by nore than one
adult fish returning to spawn from
each parent spawner.

sv-2 - Average annual egg to fry
survival rate will equal 23% by the

year 2001.

SV-3 - M ni num annual snolt
production will exceed 5,000 fish
by 2011.
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2011-2041:
St ock

Productivity

SV-4 - Average fry to snolt
survival rate wll equal or exceed
10% by the year 2001

sv-5 - Average annual snolt-to-
adult spawner survival rate wll
equal or exceed 3% by the year
2001.

SWV6 - CGenetic conposition of stock
group within the Sal non River basin
will be well understood. A

actions wll allow natural genetic
sel ection to operate uninpaired.

SV\7 - Average fecundity of endemc

spring chinook by ageclass wll be
under st ood. Popul ati on age
structure will return to historic

condition, adequately representing
age 2, 3, 4 and 5 spawners.

SV-8 - Site specific |ifestage
survival rates, juvenile life

hi story types, frequency of
Iifehistory type occurrence, and
relati onship of survivability to
adult spawner will be under st ood.

sSv9 - Fish population will be
nmoni tored invol ving public and
cooperators in annual
acconpl i shrent .

SP-1 - Annual spawni ng popul ation
W ll increase fromfewer than 150
fish at the beginning of the period
to over 2000 fish after 2041.
Substantial nunbers of adult fish

wi |l be available for harvest
annual ly.

SP-2 - Annual average egg to fry
survival rate will equal or exceed
30%

SP-3 - M ni mum annual snolt

production wll increase from about
3000 fish in 2001 to an average of
75,000 by the end of the period.
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Avai lable Habitat Suitabilityv

1991-2011: Inventory
and Restoration

SP-4 - Annual average fry to snolt
survival rate will equal or exceed
10%

sp-5 - Annual average snolt-to-
adult spawner survival rate wll
equal or exceed 3%

Hx1 - Watershed condition in

basi ns affecting spring-run chinook
habitat wll beknown by 1996.

H gh priority basins will be

conpl eted by 1993, to allow action
item inplenentation to begin as
soon as feasible.

HA-2 - Sal non River basin specific
habitat el ements and conditions
critical to holding adult and
juvenile rearing survival wll be
under stood by 1996.

HA-3 - Klamath basin-wi de spring
run chinook habitat condition wll
be known by 2001.

HA-4 - Manage riparian areas for
opti mum thermal regulation on all
perenni al streans and sedi nent
reducti on/bank integrity

mai nt enance on all perennial and
intermttent streams affecting
spring chinook habitat.

Pr of essi onal hydrol ogi st and/ or
fishery biologists shall prescribe
and establish Streansi de Managenent
Zones by 1993 and prescribe
activities necessary to naintain or
acconplish riparian objectives.

Ri parian area vegetation conditions
will be in the process of becom ng
nore suitable through planting
endem c speci es of evergreen and
deci duous trees: plantings

conpl eted by 1996.

HAS5 - Net |ong-termreduction of
sedinent input to all 4th order and
| arger streans wll be acconplished
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2011-2041: Natural

Recovery

by control ling managenent
activities: |andscape nanagenent
activites will focus on

i mpl ement ation of the recovery
strategy and protection of existing
spring-run chinook stocks and their
habitat: stabilize erosion and

sedi nent i nput sources as

i dentified. Activities will be
designed to result in along-term
net reduction of sedinment input to
spring chinook habitats (4th order
and | arger watershed scale).
Veget ati on managenent will focus
first on recovery of habitat
suitability and next on prevention
of catastrophic watershed damage
fromlarge wildfires.

HA-6 - Meet instream habitat

conpl exity objectives by 2001:
primary pool and woody debris
frequency, cover for adult fish.
Habitat structural elenments will be
regul arly evaluated to ensure

obj ectives are being nmet nost
efficiently.

HA-7 - Long-term habitat and
wat er shed nonitoring will provide
i nsight into whether managemnent
obj ectives are or will be net.

NR-1 - Watershed condition in

Kl amat h basi n streans (outside

Sal ron Ri ver basin) previously
identified as suitable for spring-
run chinook production will be
known.

NR-2 - Riparian area vegetation
conditions will be approaching
managenent obj ectives by end of
peri od. St reansi de Managemnent
Zones will maintain or acconplish
ri pari an objectives.

NR-3 - Fine sediment input will be
reduced to near natural |evels
within the transport capacity of
each basin. The objective of road
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managenment will focus on

i npl erent ati on of the recover]
strategy and protection of existing
spring-run chinook stocks and their
habi tat: erosion and sedi nent i nput
sources will be stabilized.

- NR4 - |In Klamath basin streans
previously identified as suitable
for spring-run chinook production,
instream habitat conplexity
objectives will be net during the
period: primary pool and woody
debris frequency, cover for adult
fish.

ACTI ON STRATEGY

The following action strategy is fornmul ated based on the best
information available (planning |evel information) and will need
to be nodified based on nore detailed project |evel infornation
as it becones avail able.

A series of Action Options are presented and described in detail.
The nunbering of Action Qptions is not intended to suggest
priority for inplenentation, all are relatively equal priority
and all rmnust be inplenmented if the strategy is to succeed. Table
I'l displays annual inplenentation cost, tine period for

i npl enentation, and total cost of inplenmentation. Det ai | ed
descriptions also indicate which of the action options may be
subj ect to change based on devel opnent of new information. The
strategy will be scheduled in a |ogical sequence to all ow

devel opnent of site specific prescriptions prior to

impl ementation of a related action option

ACTI ON_OPTI_ONS

Al - Monitor natural and supplenental snolt production
annual ly at five sites: South Fork Sal non R ver, North
Fork Sal non River, East Fork of South Fork Sal non
River, Woley Creek, and mainstem Salnon River. Annua
cost would average $50,000 to maintain five traps.

A2 - Conduct freshwater |ife history study to validate site
specific |ifestage survival rates, juvenile life
history types, frequency of occurrence, and

relationship to survival to adult spawner. Resear ch
woul d al'so identify habitat factors Iimting survival
of rearing fish to snolt. I nventory Sal non R ver basin

thermal conditions to determne suitability of and
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A3

Ad

A5 -

A6

A7 -

A8

potential affects of tributaries on known suitable
habitat. Conplete cost for single study occurring over
4 year period would be $240, 000.

Establish natural stock spawni ng channel to provide
increase in short-term stocking level. WId fish would
be trapped in the holding habitat and transported to

t he spawning channel. A maxi mum of 30% of the annua
hol di ng adult popul ati on woul d be noved to the spawni ng
channel . Fecundity of endem c fish could be determ ned
at this facility. The spawni ng channel would be
constructed to control sedinent and hi gh energence
could be expected. The channel could develop a brood
stock for future outplanting and reseedi ng of other

hi storic habitats when production goal for basin is

met. Spawni ng channel cost woul d be approxi mately
$200, 000 for construction and $10, 000 for annual
operation until arun was established.

Harvest Rate Managenent - Elim nate poaching through a
conbi nati on of public education, social pressure, and
concerted community-based enforcenent. El i m nation of
poachi ng woul d i ncrease hol ding adult survival from 75%
to 80% Annual cost unknown at present time but

possi bly about $5000. Advocate ocean and in-river
harvest rates if necessary to neet objectives of the
strategy.

Det erm ne genetic conposition of Sal mon River basin
spring chinook popul ation to establish how many stocks
are present. Ext end present proposal of Cal Poly-SLO
for one year at a cost of $35,000.

Monitor adult fish returns to hol ding habitat and
spawni ng grounds. Cost of cooperative hol ding habitat
inventories in the entire Sal non River basin

approxi mately $5000 per year. Annual spawning ground
i nventories would cost an additional $82,000 per year.

Conpl ete Watershed condition inventories for al
subbasi ns within Sal mron River basin by 1996 which have
not been inventoried. Approxinmately 425,000 acres
remain to be inventoried in this basin. To conplete
this task in 5 years would require that 85000 acres be
compl eted per year at an average cost of $3 per acre.
Annual cost of $255,000 for 5 years - total cost of

$1, 275, 000. Watersheds would be prioritized based on
past di sturbance |evel and projected opportunities for
restoration to reduce sedinent production

Conpl ete inventory of existing fish habitat condition
in Woley Creek, CGear Creek, Dllon Creek, and third
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A9 -

Al10-

All-

Al2-

order Sal non River tributaries. Use standard nodified
Bi sson nethod of inventory on approximately 85 mles of
habitat for a costof $85,000.

Plant Ri parian vegetation in first through fifth order
drai nages (1105 mles) wthin Sal non Basin. Tot al

m | eage of 3rd to 5th order streans estimated to be 85
mles, 2nd order total est. = 255 mles, 1lst order est.
= 765 mles. Estinmate 24% deficiency in shade and

coni fer conposition in riparian zones and 70% of the
acres are plantabl e. 25 acres per streammle x 1105
mles = 27,625 acres x .7 (plantable) = 19,340 acres
plantable x .24 (deficient acres) = 4641 acres to plant
at an average cost of $270 per acre. Total cost =

$1, 253, 000. Pl anti ng schedul e would be prioritized
based on tributary basins with tenperatures exceedi ng
maxi mum r ecommended summer tenperature.

Road stabilization and erosion control on 20 mles of
road per year at a cost of $3350 per mile. Average
annual cost = $67, 000. Slide stabilization, estimate
1000 landslides within inner gorges of 1st to 3rd order
dr ai nages. Aver age rehab cost per site is est. to be
$2000. Rehab. 50 slides per year at annual cost of
$100, 000.

Provi de instream habitat conplexity to neet criteria
for 85 mles of 3rd to 5th order streans (20 pools per
mle). Present condition is equivalent to 17 per mle,
therefore need 3 pools/m. x 85 mles = 255 pools at a
cost of $2000 each = $510, 000. Pl ace 51 pools per year
at an annual cost of $102, 000. Criteria is 20 pieces
of key wood per thousand |inear feet, have 2 pieces per
t housand |ineal feet. 449,000 lineal feet of 3rd to
5th order channel need treatnent. 449 x 18 pieces =
8082 pieces to be placed. Aver age wood structure
contains 6 pieces and costs $1100 to place, therefore:
8082 pieces/6 pcs per structure = 1347 structures X
$1100 each = $1,481,700 total. Place 270 structures per
year to conplete by 1996. Average annual cost =

$297, 000. Pl ace subnerged cover structures in 200 5th
to 7th order channel pools for adult hol ding cover.

Cost $1500 per structure x 200 = $300, 000 total or

aver age $60, 000 per year to conplete by 1996.

Devel op and inpl enent |ong-term habitat and watershed
condition nonitoring strategy. Devel opnent cost
estimated at $40, 000. Annual i npl enentati on cost
unknown but estimate $80, 000.
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Table 11. Action Options to recover spring-run chinook and their
habi tat showi ng annual and total cost between 1992 and 2041

STRATEGY | MPLEMENTATI ON

ACTI ON OPTI ON ANNUAL COsT COST 1992- TOTAL COsT
2001 1992- 2041
Al -Snolt Monitor $ 50, 000 $ 500, 000 $2,500,000
A2-FW Lifehistory $ 60,000 $ 240,000 $ 240, 000
A3-Spn Chan costr  $200, 000 $ 200, 000 $ 200, 000
A3- Spn Chan Qper $ 10, 000 $ 100, 000 $ 100, 000
A5- Genetic Conpos. $ 35,000 $ 35, 000 $ 35,000
A6- Fi sh Monitor $ 87,000 $ 870,000 $4,350,000
A7-Wat ershed I nvt. $255, 000 $1, 275, 000 $1,275,000
A8-Fi sh Hab. Invt. $ 85, 000 $ 85,000 $ 85, 000
A9- Ri parian Reveg. $125,300 $1, 252,00, $1,253,000
AlO-Erosion Ctrl. $167,000 $1,670,000 $3,340,000
Al -Instream Rstr. $459, 000 $2,295,000 $2,295,000
Al2-Wshd Mnitr.Dvl. $ 40, 000 $ 40, 000 $ 40, 000
Al2-Wshd. Monitor $ 80, 000 $ 800, 000 $4,000,000
TOTAL PROGRAM $1, 653, 300 $9, 363, 000 $19, 713, 000

N

I mpl enent ati on of the proposed recovery strategy will require

appropriate scale environnmental analysis and docunentation of

ground disturbing activities and securing necessary |evels of

f undi ng. Fundi ng sources for inplenentation include traditional
Nat i onal Forest System nechani sns, cooperative cost sharing
opportunities with California Departnent of Fish and Gane and the
U.S. Fish and WIdlife Service. Hi storic budget trends indicate
that traditional funding sources and nmechani sns may not provide
adequate funds for tinely inplenmentation. Qther non-traditional
sources nust be identified and aggressively pursued to
effectively conplete strategy inplenentation. The Kl anmath

Nati onal Forest or Pacific Sout hwest Region should establish a
position to coordi nate and manage inpl enentation of the
recommended strategy. That position would be responsible for
preparing project level funding proposals and ensuring that
recomrended actions are conpleted in a tinmely manner.
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