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A27 CENTRAL VALLEY FALL-RUN CHINOOK
SALMON (Oncorhynchus tshawytscha)

A27.1 Legal and Other Status

The Central Valley fall-run Chinook salmon Evolutionarily Significant Unit (ESU) comprises
two runs: fall and late fall. “An ESU is defined as a population that 1) is substantially
reproductively isolated from conspecific populations and 2) represents an important component
in the evolutionary legacy of the species” (Johnson et al. 1994). The National Marine Fisheries
Service (NMFS) has identified 5 ESUs of Chinook salmon populations in California:
Sacramento River winter-run, Central Valley spring-run, Central Valley fall-run, Southern
Oregon and California Coastal, and Upper Klamath and Trinity River. The fall-run ESU was
designated as a candidate for listing on September 16, 1999 (NMFS 1999), but the 2006 status
review (USFWS 2006) did not include this ESU as a candidate.

The Sacramento River late fall-run Chinook salmon is a California Species of Special Concern
(Moyle et al. 1995).

A27.2 Species Distribution and Status
Range and Status

Chinook salmon can be found in the ocean along the west coast of North America from south of
Monterey, California, to Alaska, but the southern extent of spawning is in the San Joaquin and
Kings rivers (Moyle 2002). Historically, fall-

run Chinook salmon used rivers and their Central Valley Fall/Late Fall Run Chinook Salmon
tributaries in the Central Valley from the &7
Kings River in the south to the Pit and /*/| ~ i (LGl RIUE )

McCloud rivers in the north (Schick et al. -
2005).  Late fallrun Chinook salmon | " .

probably used the Sacramento River and X
tributaries above Shasta Dam (Moyle et al.
1995). The late fall-run was identified as
separate from the fall-run in the Sacramento
River after the Red Bluff Diversion Dam was
constructed in 1966 and fish counts could be ) 5uly
more accurately made at the fish ladder S S
there.

Primarily fall-run, but including some late fall-
run, Chinook salmon in the Sacramento River
have been artificially propagated in hatcheries
since 1872 and released (BRT 1997). In the last
50 years, 1.6 billion fall-run fish have been
released in the Central Valley. In 1965, the
spawning escapement was estimated at AN
332,000 for fall- and late fall-run Chinook  Source: DWR 2005 3=
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salmon. State hatcheries on the American and Feather rivers now transport young fish to salt water to
avoid mortality in the Delta. This increases straying of adults when they return to spawn.

Fall-Run. Fall-run Chinook salmon were the most abundant run in the Central Valley (Moyle
2002). From 1967 to 1997, the runs averaged 200,000 per year. In 2002, adult escapement was
estimated at 872,427 fish (CDFG 2007).

Late fall-Run. Late fall-runs averaged 22,000 fish from 1967 to 1976 and 9,700 fish from 1982 to
1991 (Moyle et al. 1995). The numbers declined to 6,700 fish per run in 1991 to 1994 (Moyle
2002). Since 1997, estimated adult escapement has been >8,000 fish each year (CDFG 2007).

Distribution and Status in the Planning Area

Although no California Natural Diversity Database (CNDDB) occurrences of Central Valley
fall/late fall-run Chinook salmon have been reported from Butte County (see Figure A.27), fall-
run Chinook salmon used the Feather River to Oroville, Butte Creek, Big Chico Creek, and the
Sacramento River (Schick et al. 2005). The length of stream historical habitat was 6.8 kilometers (km)
in Big Chico Creek and 25.7 km in Butte Creek. Fall-run Chinook salmon population size in Big
Chico Creek was estimated at 50 fish in 1957, but removal of a barrier in 1958 opened 15 miles (24 km)
of spawning habitat (Fry 1961). Butte Creek has had consistent returns of 2000-5000 fall-run adults
each year since 2001, but returns were intermittent before 2001 (CDFG 2007).

A.27.3 Habitat Requirements and Special Considerations

Fall-run Chinook salmon require gravel and cobble areas, primarily at the head of riffles, with water
flow through the substrate for spawning. Gravel and cobble sizes can range from 0.1 to six inches
(SWRI 2003). Preferred water velocity for spawning is 1.2 to 3.8 ft/sec. The adults tolerate water
temperatures between 51 and 67°F (10.6 and 19.4°C), while juveniles tolerate temperatures of 32 to
75.2°F (0 to 24°C). Juvenile rearing habitat optimally contains space (a large enough area to allow
growth), instream and overhead cover, and an adequate food supply (aquatic and terrestrial
invertebrates) with suitable water velocities and depth (SWRI 2003). The optimal dissolved oxygen
concentration is above 9 milligrams per liter (mg/1), and pH is optimal between 6.8 and 8.0. Low
turbidity is preferred, although both juveniles and adults can tolerate turbidity up to 1,000 and 4,000
parts per million, respectively (SWRI 2003). Migratory routes must be free of barriers that can
impede or prevent movement upstream and downstream.

A.274 Life History

Chinook salmon are anadromous, migrating from the ocean up rivers and streams to spawning
grounds. During spawning, females dig a shallow depression (or redd) in gravel to lay their eggs,
and the males fertilize the eggs. A single female in the Sacramento River can produce up to 5,800
eggs (Moyle 2002). Late fall-run Chinook salmon do not eat during their migration to spawning
areas or during holding before spawning (Moyle et al. 1995). The eggs hatch in 3 to 4 months, and
the larvae remain in the gravel for another 2 to 3 weeks before emerging. The young feed on
invertebrates (Moyle et al. 1995). Fall-run ESU Chinook salmon migrate to the ocean as fry (88 mm
in length) due to high summer water temperatures and low water flows (BRT 1997). Both high
water temperature and low flow in the Sacramento River in June and low outflow in the Delta in
June and July are correlated with low survival of young Chinook salmon.

A.27-2 Species Accounts - Central Valley Fall/Late-Fall Chinook Salmon
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The differences between the two runs are related to timing of migration into freshwater, timing
of spawning, timing of juvenile emergence, and length of time juveniles remain in freshwater
(Moyle 2002).

Fall-run and Late Fall-run Life History Traits

Trait Fall-run Late Fall-run
Migration period June-December October-April
Spawning period Late September-December Early January-April
Juvenile period March-December April-June
Juvenile stream residence 1-7 months 7-13 months
Age at spawning 4-5 years 3-4 years
Holding before spawning Few days-weeks 1-3 months

Sources: Moyle et al. 1995, Moyle 2002

A.275 Threats

The primary threat that has affected Chinook salmon is the construction of dams and diversions
on rivers and streams. Over 80 percent of their holding and spawning habitat is no longer
accessible (Moyle 2002). Other threats include entrainment of juveniles in diversions, loss of
floodplain and estuarine rearing habitat, exploitation, non-native fish predators, non-native fish
and invertebrates causing ecological alterations, competition with hatchery-reared salmon,
disease, pollution, siltation (e.g., from mining, logging, grazing), loss of riparian woodland that
provides shade and large woody debris, and natural factors such as drought.

A.27.6 Relevant Conservation Efforts

[[To be prepared as additional information is gathered during the Butte Regional HCP/NCCP
development process.]]

A.27.7 Recovery Plan Goals

A recovery plan has not been prepared for Central Valley fall-run Chinook salmon because it is
not federally listed as threatened or endangered.
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