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All CENTRAL VALLEY SPRING-RUN
CHINOOK SALMON (Oncorhynchus
tshawytscha)

Alll Legal and Other Status

Central Valley Chinook salmon are composed of several genetically distinct races. This account
focuses on Central Valley spring-run Chinook salmon, which occurs in the Butte Regional
HCP/NCCP planning area.

The Central Valley spring-run Chinook salmon was listed as a threatened species under the ESA on
September 16, 1999, and the threatened status was affirmed on June 28, 2005 (NOAA 1999, 2005a).
This species is listed as threatened under the California ESA. The Evolutionarily Significant Unit
(ESU)! includes all naturally spawned populations of spring-run Chinook salmon in the Sacramento
River and its tributaries in California, including the Feather River, as well as the Feather River
Hatchery spring-run Chinook salmon program (NOAA 2005a). Critical habitat was established on
September 2, 2005, and became effective on January 2, 2006 (NOAA 2005b).

All2 Species Distribution and Status

Range and Status

The distribution and status information _ Central Valley Spring Run Chinook Salmon
below was taken from the California _. - .
Department of Fish and Game (1995) unless — == Spring Run
otherwise noted. ¥ A

Spring-run Chinook salmon can be found in
rivers throughout Alaska, British Columbia,
Washington, Idaho, Oregon, and California,
but have depleted populations throughout
this range. In the Sacramento-San Joaquin
drainage, the principal holding and
spawning areas were historically in the
middle reaches of the San Joaquin, American, X X £
Yuba, Feather, Upper Sacramento, McCloud, 1~
and Pit rivers, presumably with smaller =
populations in most other tributaries that P R R g
were large and cold enough to support the e
salmon through the summer. The main
populations were all extirpated with the ) -
construction of dams, primarily in the 1940s & -
and 1950s, which blocked access to holding J

Source: DWR 2005

1 “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
etal. 1994).
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areas (CDFG 1995). Currently, the most consistent self-sustaining, wild populations reside in Deer
and Mill creeks, Tehama County, and a few fish are present in Antelope, Battle, Big Chico, Clear,
Cottonwood, and Beegum creeks and the Feather and Yuba rivers (CDFG 1995, 2001). Substantial
numbers of spring-run Chinook salmon are also located in Butte Creek with high variability (10 to
20,259 fish between 1979 and 2006; CDFG 2007).

Historically, spring-run Chinook salmon were one of the largest runs on the Pacific coast. In
1885, commercial fisheries harvested over 600,000 fish in the Central Valley. The population
was never estimated historically, but in 1955 the San Joaquin drainage was estimated by the
CDFG to sustain 210,000 wild Chinook salmon per year with proper management. In 1945, a
total of 56,000 fish migrated up the San Joaquin River; this would be the last large run for the
species. After the construction of Friant Dam in 1948 and the resulting loss of habitat, the San
Joaquin River spring Chinook salmon run became extinct leaving the Sacramento River spring-
run Chinook salmon as the primary stock for the run.

Spring-run Chinook salmon populations in the Sacramento drainage were drastically reduced
following construction of barrier dams. Historic estimates of run size for the Sacramento River
and its tributaries averaged 15,000+ in the McCloud River, Pit River, Little Sacramento River
above Shasta Dam; 8,000 to 20,000 in the Feather River above Oroville Dam; 6,000 to 10,000 in
the Yuba River above Englebright Dam; and 10,000+ in the American River above Folsom Dam
(CDFG 1995). The entire Sacramento River drainage supported an estimate exceeding 100,000
fish in many years between the late 1800s and 1940s, which was possibly low by a factor of 3 or
4 (CDFG 1995).

In 1998, the population estimate on Butte Creek was between 18,742 and 20,259 salmon; in 1999
it was between 3,529 and 3,679 (CDFG 2000a). In 1998 at Deer Creek, the population was
estimated at 1,879 adult spring-run salmon; in 1999 there were an estimated 1,591 spring-run
salmon. Mill Creek had a population estimate of 424 salmon in 1998 and 560 in 1999. Big Chico
Creek had a population estimate of 369 salmon in 1998 and 27 (preliminary estimate) in 1999.

Distribution and Status in the Planning Area

Spring-run Chinook salmon have been recorded in three main drainages in Butte County,
including Big Chico Creek, Butte Creek, and the Feather River (CNDDB 2006), as shown in
Figure A.1la. Along Big Chico Creek, this species was observed from Bidwell Park, 6 miles
(9.65 km) west-northwest of Paradise, to Higgings Hole 0.5 mile (0.8 km) upstream of
Ponderosa Way Crossing. Along Butte Creek, the species was found from the Parrot-Phelan
diversion dam upstream to the Centerville diversion dam west of De Sabla. Along the Feather
River, the species was observed from the Thermalito Afterbay outlet to the fish barrier at the
Feather River Hatchery upstream.

A.1l13 Habitat Requirements and Special Considerations

The following information was taken primarily from the Resources Agency et al. (1998). The
success of immigration and spawning is dependant on water movement and velocity, water
depth, substrate composition, and temperature. Spawning takes place in swift, moderately
shallow riffles or in areas along fast moving banks with plentiful gravelly substrate. The gravel
needs to be clean, loose, and stable for the duration of the larval stage. Pre-spawning or nuptial
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activity of Chinook salmon requires a territory of 200 to 650 square feet (18.6 to 60.4 square
meters) depending on the density of the population. The female will dig a redd, or nest, in the
gravel with an average size of 165 square feet (15.3 square meters), and she will deposit several
packets of eggs and bury them after they have been fertilized by the male.

Spawning locations have a particular balance of water velocity and depth. Water velocity is
more critical to the viability of the habitat than water depth. Incubating embryos buried in the
gravel require sufficient water flow through the gravel for the supply of oxygen and removal of
metabolic wastes. This water flow is governed by the velocity of the water. Water velocity in
Chinook salmon spawning areas ranges from 1.0 to 3.5 feet per second (fps) and the optimum
velocity is 1.5 fps. Spawning depths fall between 1 to 5 feet (0.3 to 1.5 meter) with a maximum
depth observed of 20 feet. A depth shallower than 6 inches can be restrictive to Chinook salmon
movement.

Substrate composition has other key implications in spawning success. The embryos and
alevins (newly hatched fish with the yolk sacs still attached) require adequate water movement
through the substrate; however, this movement can be inhibited by the accumulation of fines
and sand. Higher amounts of sand and fines may prohibit successful embryo incubation and
emergence of alevins from the substrate. Generally, the redd should contain less than 5 percent
of fines (The Resources Agency 1998).

The water temperature is also critical for immigration and spawning of Chinook salmon. This
species prefers well-oxygenated water within a range of 57 to 67° F (8.3 to 13.9° C) for upstream
migration and between 42 and 56° F (5.6 and 13.3° C) for spawning. Typically, a temperature of 52°
F (11.1° C) is preferred for spawning. Temperatures outside of these thresholds decrease
reproductive success.

A.ll4 Life History

The runs of Chinook salmon in California are distinguished by several physical and temporal
properties, including the maturity of fish entering fresh water, time of spawning migrations,
spawning areas, incubation times, incubation temperature requirements, and migration timing
of juveniles (CDFG 1995).

Spring-run Chinook salmon migrate great distances to spawning habitat. The spring-run
Chinook salmon leave the ocean and enter the rivers from March through September during the
spring snow-melt run-off (CDFG 1995, The Resources Agency 1998). The majority of the
immigrating fish is three years old, but can range from two to five years of age. During the
migration to their natal streams, adults will spend their time in suitable holding habitat of deep
pools with clean water through the summer. Spawning occurs in mid-August to late October
(CDEG 1995, The Resources Agency 1998). The embryos incubate for 5 to 6 months, mid-
August through mid-March, and once they hatch, the alevins remain in the gravel substrate for
2 to 3 weeks until the yolk sac is fully absorbed (CDFG 1995). Emigration of fry and smolts
occurs in late November through April; however, emigration is variable and the timing has not
been clearly determined. Juveniles can move downstream just after hatching or they can
remain until the following fall. They may also linger in the Sacramento River or San Francisco
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Bay estuary and increase their size before reaching the ocean, but for the most part by mid-May
most of the spring-run salmon have presumably left the system (CDFG 1995).

Deer, Mill, Butte, and Battle creeks all provide important stream habitat for spring-run Chinook
salmon and support self-sustaining wild populations (Vogel 1987, CDFG 1995).

Historically, spawning adults consisted of mostly larger fish that were likely four or five years
of age. Currently, these individuals are far less abundant due to intense ocean fishing of the
largest fish within the population (CDFG 1995). Thus, the most prevalent spawning fish are
younger and average three years old, based on size.

A.115 Threats

The three major threats to spring-run Chinook salmon include loss of historical spawning
habitat, degradation of remaining habitat, and genetic threats from Feather River hatchery
practices (Good et al. 2005).

Spawning Habitat Loss

The construction of dams and water diversions for agriculture, flood control, and domestic and
hydropower purposes along migratory streams has blocked the passage to many natal
tributaries for spring-run Chinook salmon and has resulted in a reduction in the number of
natural spawning populations from an estimated 17 to three (Good et al. 2005). Suitable
summer water temperatures for spring-run Chinook salmon are found at elevations over 492 to
1,640 feet (150 to 500 m); however, most of the waterways are blocked by impassible dams.

Habitat Degradation

Existing suitable habitat is limited to a small number of tributaries on the Sacramento River, but
has been further degraded by elevated water temperatures and agricultural and
municipal diversions. Dam-regulated low flow periods and alterations in river flows are
other limiting factors for salmon migration and reproduction. During times of low or no flows,
fish are unable to reach natal spawning habitat or become disconnected and isolated from
flowing water. In dry years, some individuals may be blocked from their streams and forced to
remain in main rivers where breeding habitat is marginal.

Loss of Genetic Diversity

Interbreeding of wild spring-run Chinook salmon with both wild and hatchery fall-run Chinook
salmon has the potential to dilute and eventually eliminate the adaptive genetic distinctiveness
of the few remaining naturally reproducing populations (CDFG 1995). Spring and fall runs of
Chinook salmon were historically isolated in time and space in the past; however, the
construction of dams has eliminated access to historical spawning areas of spring-run fish in the
upper tributaries and streams. This forces spring-run fish to spawn in lower elevation areas
also used by fall-run fish, likely resulting in hybridization of the two races. Further, the Feather
River Hatchery spring-run salmon program releases their fish far downstream of the hatchery
(San Pablo Bay), which increases the rate of straying adults migrating back upstream (CDFG
2001). Recent efforts by CDFG, however, have reduced straying, and, therefore, the potential

Species Accounts - Central Valley Spring-Run Chinook Salmon A11-5
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for hybridization (McReynolds et al. 2006). Half of the production fish are now released in the
Feather River at Live Oak.

A.11.6 Relevant Conservation Efforts

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

All7 Recovery Plan Goals

No recovery plan has yet been completed for Central Valley spring-run Chinook salmon. The
draft Recovery Plan for Central Valley salmonids is under development by NMFS and is
expected to be completed in June 2007, with the final plan completed in December 2007.
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