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l. Background

The objective of this biological opinion isto determine whether fisheries conducted in
conformance with the plan entitled “Fishery Management Plan for Commercia and Recreationa
Salmon Fisheries off the Coasts of Washington, Oregon, and California Commencing in 1978," of
the Pacific Fishery Management Council (PFMC), are likely to jeopardize the continued existence
of Snake River sockeye salmon, Snake River spring/summer chinook salmon, Snake River fall
chinook salmon or Sacramento River winter-run chinook salmon that are listed under the
Endangered Species Act (ESA) or result in the destruction or adverse modification of their critical
habitat.

In additional to the above listed species, other salmonid species are currently proposed for listing
under the ESA including three contiguous evolutionarily significant units of coho salmon from the
central California coast, the southern Oregon and northern California coasts, and the Oregon
coast, Umpqua River cutthroat trout and Klamath Mountains Province steelhead. Conferencing
on species proposed for listing is mandatory or optional depending on whether the existing salmon
FMP islikely to jeopardize the proposed species. NMFSis currently reviewing the available
information and will issue a conference report regarding the recently proposed species shortly.

The NMFS has issued biological opinions regarding impacts to listed species from the Snake
River annually since listing in 1992 based on the regulations implemented each year rather than
the FMPitself. The impacts of the FMP on Sacramento River winter-run chinook salmon were
considered in abiological opinion issued in 1991 (NMFS 19914d). This opinion will, for the first
time, evaluate the potential effects of the FMP on all listed salmonids occurring in the action area.
This opinion is consistent with the intentions of the NMFS to provide, where possible, biological
opinions that are longer term and more comprehensive in scope. Developing biological opinions
with a more comprehensive perspective will be an ongoing effort.

Impacts to Snake River sockeye and spring/summer chinook salmon from PFMC fisheries are
reviewed in this opinion. However, the great majority of harvest impacts on listed sockeye and
spring/summer chinook salmon occur in the winter, spring and summer season fisheriesin the
Columbia River and, to alesser extent, the Snake River. The winter, spring, and summer season
fisheriesin the Columbia River were recently considered in a biological opinion dated February
16, 1996 (NMFS 1996a). An opinion regarding Snake River Basin fisheries will be forthcoming
although impacts to listed sockeye and spring/summer chinook are expected to be quite limited
given the current depressed status of the species. Since the ocean impacts for the two species
were aso generaly found to be negligible (NMFS 19963, PFMC 1995), the February 16, 1996
opinion will serve as the primary document summearizing harvest impacts on listed sockeye and
spring/summer chinook salmon.

Snake River fall chinook salmon are caught in ocean salmon fisheries and fall season fisheriesin
the Columbia River Basin. The NMFS intends to review the effects to Snake River fall chinook
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of proposed fisheriesin Alaska and Canada that are managed under the jurisdiction of the Pacific
Salmon Commission (PSC) and fisheries in the Columbia and Snake rivers managed under the
Columbia River Fish Management Plan (CRFMP). However, there are substantive issues to be
resolved for both the PSC and CRFMP fisheries before consultation can be completed. Preseason
planning for the PFM C fisheries occurs primarily in March and April. Guidance from the NMFS
regarding impacts to listed species contained in this biological opinion is a necessary part of the
preseason planning process. The NMFS therefore chose to provide a biological opinion regarding
PFMC fisheries to facilitate the preseason planning process. Once consultation regarding the PSC
and fall season CRFMP fisheries is concluded, NMFS will prepare a comprehensive summary of
fishery impacts to Snake River fall chinook including those which occur in the PFMC fisheries
that are the subject of this opinion.

In the 1991 biologica opinion for winter-run chinook, NMFS concluded that the level of
incidental harvest by the 1990 ocean salmon fishery should not prevent the winter-run chinook
population from growing, and therefore, continued implementation of the FMP was not likely to
jeopardize the continued existence of the then threatened winter-run chinook. NMFS aso
concluded in the opinion that the impacts of the ocean recreational fishery should be reduced to
speed the recovery of winter-run chinook to the point that the population was large enough to
withstand an unexpected environmental perturbation that would otherwise reduce the population
towards an endangered status. Since the issuance of the 1991 opinion, winter-run chinook has
been reclassified from threatened to endangered due to continued low returns. Also, new
information has recently been developed which estimates the ocean fishery impacts on winter-run
chinook based on coded-wire tag (CWT) recoveries from hatchery winter-run chinook. Both the
reclassification of winter-run chinook and the new ocean fishery impact information provides the
basis for reinitiating consultation on the FMP’ s impacts on winter-run chinook.

Il. Proposed Action

NMFS is proposing to continue implementation of the existing ocean salmon FMP. The ocean
salmon fisheries off Washington, Oregon, and California are managed according to annual
regulations promulgated under the "framework" FMP. Under the FMP, the PFMC develops
management measures for the ocean fishery off the three states (see Figure 1). In developing the
management measures, the PFM C analyzes the proposed federal management, and the proposed
state management in the ocean and in estuary and freshwater areas. The PFMC makes
recommendations to the Secretary of Commerce on a management regime for the ocean salmon
fishery. If the Secretary approves the recommendations, he implements the management
measures in federal waters. The States of Washington, Oregon and California manage their
waters consistent with the management scheme approved by the Secretary of Commerce.
Because the Secretary acting through NMFS has the ultimate authority for the FMP, NMFSis
both the action agency and the consulting agency in this consultation.



Biological Opinion March 8 1996

Thefirst FMP for Pacific ocean salmon fisheries was completed in 1978 (PFMC 1978). The FMP
was converted to a framework plan in 1984 (PFMC 1984) to provide more flexibility in setting
preseason and in-season management measures without the need for continual plan amendments.
Although provisions of the framework plan have been amended periodically since 1984, the
framework still defines the key elements for current management practice asit evolved from the
original 1978 FMP.

The framework FMP provides the mechanism to make pre-season and in-season management
adjustments to respond to changes in stock abundance, socio-economic changes and other
variations in the fishery. Annua management specifications may include allowable ocean harvest
levels, allocations, management boundaries and zones, minimum length restrictions, recreational
daily bag limits, fishing gear restrictions, quotas, seasons, and selective fisheries.

The framework plan aso defines the management unit for PFM C fisheries as the stocks of salmon
that are harvested off the coasts of Washington, Oregon, and California. The management unit is
comprised of several specific stocks or stock groupings (see Table 3-1 in PFMC 1984). The
framework plan affirms that the component stocks or stock groupings can be modified only by
amendment of the FMP. The plan further specifies spawning escapement goals for representative
stocks in the management unit (see Table A-1 in PFMC 1995 for a summary of the current goals).
The framework plan constrains the PFMC to manage mixed stock salmon fisheriesto "...the level
of exploitation that can be sustained by the weakest natural spawning stocks for which
management objectives have been defined in Section 3.5 ...". None of the currently listed species
of salmon are included among the stocks with escapement goals or management objectives. Asa
result, the framework plan limits the options of the PFMC in recommending management actions
specificaly to protect listed fish from the Snake or Sacramento rivers when devel oping harvest
regimes.

I11.  Listed Species and Critical Habitat

Snake River sockeye salmon (Oncorhynchus nerka) are listed as endangered (November 20, 1991,
57 FR 58619). Snake River spring/summer chinook salmon (Oncorhynchus tshawytscha) and
Snake River fall chinook salmon (Oncorhynchus tshawytscha) were listed as threatened (April 22,
1992, 57 FR 14653), but were reclassified as endangered through an Emergency Interim Rule
(August 18, 1994, 59 FR 42529). The classification of Snake River Spring/Summer chinook and
fall chinook reverted to threatened on April 17, 1995 (April 17, 1995 60 FR 19342). However,
whether the speciesislisted as threatened or endangered does not per se affect the consultation
process or the conclusions of abiological opinion, which depend on the biological requirements of
the species and not their listing status.
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Critical habitat was designated for Snake River sockeye salmon, Snake River spring/summer
chinook salmon, and Snake River fall chinook salmon on December 28, 1993 (58 FR 68543),
effective on January 27, 1994. The designation of critical habitat provides notice to Federal
agencies and the public that these areas and features are vital to the conservation of listed Snake
River sailmon.

The essentia features of the critical habitat of Snake River salmon have been further defined to
include four components: (1) spawning and juvenile rearing areas, (2) juvenile migration
corridors, (3) areas for growth and development to adulthood, and (4) adult migration corridors.
PFMC fisheries occur in the Pacific Ocean where growth and devel opment to adulthood occurs.

The Pacific Ocean areas used by listed Snake River salmon for growth and development have not
been determined and are not well understood. Accordingly, essential features and primary
constituent elements for the ocean have not been identified. Although it isimportant, critical
habitat does not include the open ocean habitat because this area does not appear to be in need of
special management consideration as discussed at 58 FR 68547. |f additional evidence supports
the inclusion of marine areas, NMFS may revise designated critical habitat.

The Sacramento River winter-run chinook salmon (Oncorhynchus tshawytscha) is a unique
population of chinook salmon in the Sacramento River. It is distinguishable from the other three
Sacramento chinook runs by the timing of its upstream migration and spawning season. NMFS
listed winter-run chinook as threatened under emergency provisions of the ESA on August 4,
1989 (54 FR 32085), and formally listed the species on November 5, 1990 (55 FR 46515). The
State of Californialisted winter-run chinook as endangered in 1989 under the California State
Endangered Species Act. On January 4, 1994, NMFS reclassified the winter-run chinook as an
endangered species (59 FR 442).

On June 16, 1993, NMFS designated critical habitat for the winter-run chinook from Keswick
Dam (Sacramento river mile 302) to the Golden Gate Bridge (58 FR 33212). The designated
habitat includes the area from the Sacramento River at Keswick Dam downstream to the San
Francisco Bay. The open ocean was considered important, but was not designated as critical
habitat because degradation of the open ocean did not appear to have significantly contributed to
the decline of the species. The essential features of the critical habitat include 1) the river water,
2) the river bottom including those areas used as spawning substrate, 3) the adjacent riparian zone
used for rearing, and 4) the estuarine water column and essential foraging habitat and food
resources of the Delta and Bay, used for juvenile emigration and adult upmigration.



Biological Opinion March 8 1996

IV.  Biological Information
A. Snake River Sockeye Salmon

Biological information regarding Snake River sockeye salmon is summarized in Attachment 1.
Additiona information can be found in NMFS (1995a).

Escapement of Snake River sockeye salmon to the Snake River has declined dramatically in recent
years. Counts made at Lower Granite Dam since 1975 have ranged from 531 in 1976 to zero in
1990. In 1988, IDFG conducted spawning ground surveys that identified four adults and two
redds (gravel nests in which the eggs are deposited). 1n 1989, one adult reached Redfish Lake
and one redd and a second potential redd were identified. No redds or adults were identified in
1990. In 1991, three males and one female returned to Redfish Lake. One male Snake River
sockeye salmon returned to Redfish Lake in 1992. Six male and two female sockeye returned to
Redfish Lake in 1993 and one female in 1994. No sockeye returned to Redfish lakein 1995. The
estimated return of Snake River sockeye salmon to the Columbia River in 1996 is nine fish (TAC
1996).

B. Snake River Spring/Summer Chinook Salmon

Biological information regarding Snake River spring/summer chinook salmon is summarized in
Attachment 1. Additiona information can be found in NMFS (1995a).

Although Snake River spring and summer chinook stocks have been listed as a single "distinct
population segment,” based on NMFS finding that they constitute a single "Evolutionarily
Significant Unit (ESU)" (Matthews and Waples 1991), Columbia River spring and summer
chinook stocks are treated separately in management-related data bases. Spring and summer
chinook are managed during different seasona fishing periods using different regulatory criteria
The timing distinctions are, therefore, relevant to the understanding of the current management
regime and the assessment of impacts.

The return of upriver spring chinook in 1994 was arecord low 21,075 including only 2,125
natural-origin spring chinook from the Snake River. The 1995 return of upriver spring chinook
was 10,195 including 1,852 listed spring chinook. The anticipate return of upriver spring chinook
in 1996 is 37,200 adults which includes 4,600 natural-origin fish from the Snake River (TAC
1996).

The return of upriver summer chinook in 1994 was 17,695 including a record low 411 listed fish
from the Snake River. The return of upriver summer chinook fish in 1995 was 15,044 including
534 natural-origin Snake River summer chinook. The forecast for 1996 calls for an expected
return of 16,800 upriver summer chinook including 1,700 natural-origin fish from the Snake River
(TAC 1996). Comparative run size information for spring and summer chinook for earlier yearsis

5
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contained in the biological assessment of Columbia River winter, spring and summer season
fisheries (TAC 1996).

Specific forecasts for years beyond 1996 will be developed annually as the necessary information
becomes available. However, qualitative information suggests that returns will be higher than the
very low returns observed in 1994 and 1995 through 1998. Both the 1992 and 1993 brood years
experienced good outmigration conditions. The jack returns from the 1992 brood in 1995
support expectations for a higher return. The 1992 brood would contribute to returns primarily in
1996 and 1997, and the 1993 brood to returnsin 1997 and 1998. After 1998, returns will likely
decline again, due to the very low escapements in 1994 and 1995.

C. Snake River Fall Chinook Salmon
Biological information regarding Snake River fall chinook salmon is summarized in Attachment 1.

The Columbia River fall chinook run has five mgor components. Lower River Hatchery, Lower
River Wild, Bonneville Pool Hatchery, Upriver Bright, and Mid-Columbia Bright. Fall chinook
from the Snake River are part of the Upriver Bright stock complex.

Adult Snake River fall chinook salmon enter the Columbia River in July and migrate into the
Snake River from August through October. Fall chinook salmon natural spawning is primarily
limited to the Snake River below Hells Canyon Dam, and the lower reaches of the Clearwater,
Grand Ronde, Imnaha, Salmon, and Tucannon Rivers. Fall chinook salmon generally spawn from
October through November and fry emerge from March through April. Downstream migration
generaly begins within several weeks of emergence (Becker 1970, Allen and Meekin 1973) with
juveniles rearing in backwaters and shallow water areas through mid-summer prior to smolting
and migration. They will spend one to four years in the Pacific Ocean before beginning their
Spawning migration.

Using the available CWT data, it is possible to estimate the ocean distribution and relative fishery
impacts on Snake River fall chinook. Since naturally-spawned fall chinook have not been marked
or tagged, CWT data from fingerling releases from the Lyons Ferry hatchery most closely
represent the stock. An analysis of CWT recoveries indicates that the Lyons Ferry stock is widely
distributed and subject to harvest in the Columbia River and marine fisheries from southern
Californiato Alaska (PFMC 1995).

The estimated return of naturally-spawned Snake River fall chinook to Lower Granite Dam
averaged 328 from 1986-1992, reaching alow of 78 in 1990. The corresponding return to Lower
Granite Dam from 1991 to 1994 was 318, 533, 742, and 406, respectively. The projected return
of listed fish to Lower Granite Dam in 1995 was 208. A final estimate for 1995 is not yet
available, but is expected to be substantially higher than the preseason estimate. A forecast for
1996 is also not yet available at thistime.
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D. Sacramento River Winter-run Chinook Salmon

Prior to construction of Shasta and Keswick Dams in 1945 and 1950, respectively, winter-run
chinook were reported to spawn in the upper reaches of the Little Sacramento, McCloud, and
lower Pit Rivers (Moyle et al. 1989). Specific data relative to the historic run sizes of winter-run
chinook prior to 1967 are sparse and anecdotal. Numerous fishery researchers have cited Slater
(2963) to indicate that the winter-run chinook population may have been fairly small and limited
to the spring-fed areas of the McCloud River before the construction of Shasta Dam. However,
recent California Department of Fish and Game (CDFG) research in California State Archives has
cited several fisheries chronicles that indicate the winter-run chinook population may have been
much larger than previously thought. According to these qualitative an anecdotal accounts,
winter-run chinook reproduced in the McCloud, Pit and Little Sacramento Rivers and may have
numbered over 200,000 (Rectenwald 1989). Completion of the Red Bluff Diversion Dam in 1966
enabled accurate estimates of all salmon runs to the upper Sacramento River based on fish counts
at the fish ladders. These annual fish counts document the dramatic decline of the winter-run
chinook population. The estimated number of winter-run chinook passing the dam from 1967 to
1969 averaged 86,509. During 1990, 1991, 1992, 1993, 1994, and 1995, the spawning
escapement of winter-run chinook past the dam was estimated at 441, 191, 1180, 341, 189 and
1361 adults, respectively.

The first winter-run chinook upstream migrants appear in the Sacramento-San Joaquin Delta
during the early winter months (Skinner 1972). On the upper Sacramento River, the first
upstream migrants appear during December (Vogel and Marine 1991). The upstream migration
of winter-run chinook typically peaks during the month of March, but may vary with river flow,
water-year type, and operation of Red Bluff Diversion Dam. Keswick Dam completely blocks
any further upstream migration, forcing adults to migrate to and hold in deep pools downstream,
before initiating spawning activities.

Since the construction of Shasta and Keswick Dam, winter-run chinook spawning has primarily
occurred between Red Bluff Diversion Dam and Keswick Dam. The spawning period of winter-
run chinook generally extends from mid-April to mid-August with peak activity occurring in June
(Vogel and Marine 1991). Aeria survey of spawning redds have been conducted annually by the
CDFG since 1987. These surveys have shown that the majority of winter-run chinook spawning
in the upper Sacramento River has occurred between the upper Anderson Bridge at RM 284 and
the Anderson-Cottonwood Irrigation District (ACID) dam at RM 298. However, significant
numbers of winter-run chinook may aso spawn below Red Bluff (RM 245) in some years. In
1988, for example, winter-run chinook redds were observed as far downstream as Woodson
Bridge (RM 218).

Winter-run chinook eggs hatch after an incubation period of about 40-60 days depending on

ambient water temperatures. The pre-emergent fry remain in the redd and absorb the yolk stored
in their yolk-sac as they grow into fry. This period of larval incubation lasts approximately 2 to 4

7
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weeks depending on water temperatures. Emergence of the fry from the gravel begins during late
June and continues through September. The fry seek out shallow, nearshore areas with slow
current and good cover, and begin feeding on small terrestrial and aguatic insects and aquatic
crustaceans. Asthey grow to 50 to 75 mm in length, the juvenile salmon move out into deeper,
swifter water, but continue to use available cover to minimize the risk of predation and reduce
energy expenditure.

The emigration of juvenile winter-run chinook from the upper Sacramento River is highly
dependent on streamflow conditions and water year type. Once fry have emerged, storm events
may cause en masse emigration pulses. Thus, emigration past Red Bluff may begin as early as late
July, generally peaks in September, and can continue until mid-March in drier years (Vogel and
Marine 1991). Data combined from 1981-1992 trapping and seining efforts show that winter-run
chinook outmigrants occur between early July and early May from Keswick to Princeton (RM

302 to RM 158). Emigration monitoring of Glenn Colusa Irrigation District (GCID) at river mile
206 shows that juvenile winter-run chinook migrate past GCID as early as mid-July and may
continue through April (HDR Engineering Inc., 1993).

In the Sacramento-San Joaquin Delta, winter-run chinook outmigrants generally occur from
September through May as evidenced from trawling, seining, and State and Federal water project
fish salvage data (CDFG 1993). Low to moderate numbers of juvenile winter-run chinook may
occur in the fall, or later in the spring depending on the water year type. Large winter-run
chinook juveniles have been salvaged as late as June (1982, 1983, 1986) at the State fish facilities,
aswell as at the Federal fish facilities (1987) (CDFG 1993). Peak outmigration through the Delta
typically occurs from late January through May (Stevens 1989, Perry 1992).

V. Evaluating Proposed Actions

Evaluating the effects of a proposed action and determining what level of impact constitutes
jeopardy is problematic. Listed species are by definition at risk of extinction. The prospects for
recovery will be maximized by eliminating all sources of mortality. There are, however, practical
constraints to eliminating all human-induced mortality and appropriate considerations, within the
context of the ESA, of what may be a reasonable alowance for mortality. In genera, the task of
determining whether an action is likely to jeopardize a species or not is to identify, given all other
potentia actions, the level of impact that can reasonably be allowed consistent with the
expectation for survival and recovery of the species.

The standards for determining jeopardy are set forth in Section 7(a)(2) of the ESA as defined by
50 C.F.R. Part 402 (the consultation regulations). NMFS discusses the analysis necessary for
application of these standards in the particular contexts of the listed species of Snake River
samon in Attachment 2. This anaysisinvolves the following steps: (1) define the biological
requirements of the listed species; (2) evaluate the relevance of the environmental baseline to the
species current status; (3) determine the effects of the proposed or continuing action on listed

8
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species; (4) determine whether the species can be expected to survive with an adequate potential
for recovery under the effects of the proposed or continuing action, the environmental baseline
and any cumulative effects, and considering measures for survival and recovery specific to other
life stages; and (5) identify reasonable and prudent alternatives to a proposed or continuing action
that islikely to jeopardize the continued existence of the listed species.

The analytical procedure described in Attachment 2 was developed using the statutes and
regulations of the ESA with special consideration for the unique life history of Pacific salmon
species. While the procedure is generally applicable to all Pacific salmon, it was devel oped first
for the circumstances and available information related to the Snake River species. The kind and
quality of information available for other species may vary requiring more or less qualitative
analyses of certain stepsin the procedure. For example, the Proposed Recovery Plan and
available life cycle models are important components used in the analysis of actions related to
Snake River species. For Sacramento River winter-run chinook, the Recovery Planis still in
preparation and there is no comparable life cycle models that can be used to analyze
simultaneoudly the effects of all actions. Nevertheless, the framework of the analytical procedure
is still applicable and is used to the degree possible in evaluating impacts to Sacramento River
winter-run chinook.

VI.  Evaluating the Effects to Listed Snake River Salmon

The purpose of this consultation is to determine whether the PFMC ocean sailmon FMP islikely
to jeopardize the continued existence of the listed species. The magnitude of the effects of the
proposed action are important. However, the jeopardy determination must be done in the context
of the environmenta baseline, biological requirements of the species and anticipated effects of
other actions that are likely to occur both now and in future years. Attachment 1 provides the
context for the more comprehensive impact analysis. The status of the listed speciesis such that
surviva and recovery can be achieved only through application of a comprehensive and long term
strategy designed to improve survival of each life stage as it is affected by each action such that
the biological requirements of the species are met and the species can rebuild to the point of
recovery. The necessary comprehensive strategy islaid out in the NMFS Proposed Recovery
Plan (NMFS 1995b).

Discussions of the biological requirements for the listed Snake River salmon species and the
relevance of the environmental baseline to the species current status are contained in Attachment
1 and the current biological opinion on the Federal Columbia River Power System (NMFS
1995¢). To complete the analysis of the FMP, it is necessary to quantify the magnitude of impacts
associated with the proposed action, consider whether the proposed action is consistent with the
Proposed Recovery Plan, and finally, whether the Proposed Recovery Plan itself meets the
biological requirements of the species.
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A. Biological Requirements

Thefirst step in the method NMFS uses for applying the ESA standards of 8§7(a)(2) to listed
salmon is to define the species biologica requirements that are most relevant to each
consultation. For this consultation, NMFS finds that these biological requirements are best
expressed as trends in population size and variability. Thisinformation is summarized in
Attachment 1.

B. Environmental Baseline

The current range-wide status of the listed species under the environmental baseline is described
in Attachment 1. The biological requirements of the listed species are currently not being met
under the environmental baseline. Their statusis such that there must be a significant
improvement in the environmental conditions of the critical habitat (over those currently available
under the environmental baseline). Any further degradation of these conditions would have a
significant impact due to the amount of risk the listed salmon presently face under the
environmenta baseline.

C. Effects of the Proposed Action
1. Snake River Sockeye Salmon

There is no information to suggest that Columbia River sockeye in general, or Snake River
sockeye in particular, are harvested in the PFM C ocean management area (November 20, 1991,
56 FR 58619). Few sockeye are harvested by PFMC ocean salmon fisheries. One reason for the
low catch is that PFMC ocean salmon fisheries employ hook-and-line gear and fishing strategies
to target primarily chinook and coho salmon which are different from those that would be used to
target sockeye salmon. Troll catches of sockeye off the Washington coast have not exceeded 100
fish during any year since 1985. There are no CWT data or other information that can be used to
determine the distribution of Snake River sockeye. However, the likelihood that any of the few
sockeye taken in PFMC fisheries are from the Snake River is extremely remote based on relative
magnitude of the runs originating in the Fraser River, Puget Sound and Columbia River basin.
The number of Snake River sockeye in the ocean that may return to the Columbia River is likely
quite small (probably in the tens of fish at most, based on recent escapement estimates) compared
to millions of fish in other sockeye salmon stocks known to enter the PFM C management area
and primarily pass through to the Strait of Juan de Fuca and to the Fraser River. The Salmon
Technical Team (STT) concluded in their biological assessment that the possibility of harvest of
Snake River sockeye by PFMC ocean salmon fisheriesis amost nil (PFMC 1995).

10
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2. Snake River Spring/Summer Chinook Salmon

Spring Chinook: Although the available information is limited, there are three lines of evidence
related to timing, CWT and genetic stock identification (GSI) studies that suggest that mature
Snake River spring chinook are not likely to be affected significantly by ocean salmon fisheriesin
the PFMC area. Upriver spring chinook begin entering the Columbia River in late February and
early March, and reach peak abundance in the lower river below Bonneville Dam in April and
early May (ODFW/WDF 1991). The mgjority of the PFMC's ocean fisheries occur within the
May 1 to October 31 time period. Asaresult, most mature spring chinook have entered the river
prior to the start of fishing.

The survival rates for the tagged hatchery release groups that are used to represent the
distribution of the spring chinook have been very low. Asaresult, very few tags have been
recovered. This greatly limitsour ability to assess impacts. Even lessis known about the
distribution and impacts on immature fish since sub-legals caught in the fisheries cannot be
retained and thus are not sampled. However, the relative number of tags recovered suggests that
PFMC areafisheries do not significantly impact spring chinook. Approximately 2.