
Species Accounts – Central Valley Steelhead A.10-1 

A.10 CENTRAL VALLEY STEELHEAD 1 
(Oncorhynchus mykiss) 2 

A.10.1 Legal and Other Status 3 

The Central Valley Steelhead Evolutionarily Significant Unit (ESU)1 4 
was federally listed as threatened on March 19, 1998 (NOAA 1998), 5 
and the threatened status was reaffirmed on January 5, 2006 6 
(NOAA 2006).  The National Marine Fisheries Service (NMFS) 7 
previously identified 15 ESUs of west coast steelhead populations 8 
in Washington, Oregon, Idaho and California.  Two of these were 9 
listed as threatened: the Lower Columbia River and Central Valley ESUs (NOAA 1998).  This listing 10 
includes, “only natural spawned populations of steelhead (and their progeny) residing below 11 
naturally and man-made impassable barriers (e.g., impassible waterfalls and dams). . . in the 12 
Sacramento and San Joaquin Rivers and their tributaries” (NOAA 1998).  Steelhead in San Pablo 13 
and San Francisco Bays and their tributaries are not included in this ESU. 14 

Critical habitat for the Central Valley steelhead was designated throughout the Central Valley on 15 
September 2, 2005 (NOAA 2005).  Critical habitat for the species is divided into 22 hydrologic units 16 
by watersheds.   Of these, two occur in Butte County and include the Marshville and Butte Creek 17 
Hydrologic Units.  These units include 18 
the Feather River through Oroville and 19 
Little Chico, Butte, Little Butte, and Little 20 
Dry creeks near Paradise.   21 

A.10.2 Species Distribution and 22 
Status 23 

Range and Status 24 

West Coast steelhead occur in 25 
Washington, Oregon, Idaho, and 26 
throughout California down to San 27 
Mateo Creek in San Diego County 28 
(McEwan 2001).  The Central Valley 29 
steelhead ESU was once widespread 30 
throughout the Central Valley.  31 
Historically, steelhead likely occurred 32 
from the McCloud River and other 33 
northern tributaries in the Central 34 
Valley to Tulare Lake and the Kings 35 
River in the southern San Joaquin 36 
Valley (McEwan 2001, Good et al. 2005).  37 

                                                      
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 et al. 1994).   

Species photo (to come) 
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McEwan estimated that more than 95 percent of historical spawning habitat is currently 1 
inaccessible to steelhead, and at one time possibly between 1 and 2 million steelhead may have 2 
once spawned in the Central Valley.  3 

In the 1950’s, the average estimated spawning population size above the mouth of the Feather River 4 
in the Sacramento River system was 20,540 fish (McEwan and Jackson 1996).  In 1991-1992, the 5 
annual run size for the total Sacramento River system was likely less than 10,000 adult fish.   6 

The population numbers returning to the Red Bluff Diversion Dam fish ladders had decreased 7 
substantially since 1966.  In the late 1960’s, roughly 20,000 fish passed through the fish ladders; 8 
in 1994, only 2,000 returned (Good et al. 2005). These statistics include hatchery fish from 9 
Coleman National Fish Hatchery. 10 

Based on trawling studies below the confluence of the Sacramento and San Joaquin rivers at 11 
Chipps Island in 1997 to 1999 and calculations reported in Good et al. (2005) using generous 12 
assumptions, roughly 100,000–300,000 steelhead juveniles are produced naturally each year in 13 
the Central Valley.   14 

The present distribution of Central Valley steelhead is greatly reduced from their historical range, 15 
mostly due to impassible dams that block access to spawning and rearing habitat.  Naturally-16 
spawning populations that support anadromy have been found in the upper Sacramento River 17 
and tributaries, Mill, Deer, and Butte creeks, and the Feather, Yuba, Mokelumne, Calaveras, and 18 
Stanislaus rivers (McEwan 2001).  Incidental captures of juvenile steelhead during Chinook 19 
salmon monitoring in the Cosumnes, Tuolumne, and Merced rivers confirm a widespread 20 
distribution of steelhead in accessible streams and rivers (Good et al. 2005). 21 

Distribution and Status in the Planning Area 22 

Central Valley steelhead have been identified in the planning area in Feather River (DWR 1999), 23 
Big Chico Creek (CDFG 1993) and Butte Creek (USFWS 2000).  There is known spawning records 24 
in Feather River and catches of young-of-the-year and juveniles in rotary screw traps.  Although 25 
the California Natural Diversity Database (CNDDB 2006) has no records of Central Valley 26 
steelhead within Butte County, critical habitat has been identified by NMFS to include the Feather 27 
River, Little Chico Creek, Butte Creek, Little Butte Creek, and Little Dry Creek (Figure A.10.).   28 

A.10.3 Habitat Requirements and Special Considerations 29 

Optimal habitat for steelhead throughout its range on the Pacific Coast can generally be 30 
characterized by clear, cool water with abundant instream cover, well-vegetated stream banks, 31 
relatively stable water flow, and a 50:50 pool-to-riffle ratio (Raleigh et al. 1984).  Although 32 
optimal water temperatures for steelhead are considered to range from 53.8 to 68º F (12 to 20º 33 
C), various sources document southern steelhead as persisting in streams with water 34 
temperatures ranging from 58 to 80º F (14.4 to 25.5º C) during the summer and early fall months 35 
of drought years (Titus et al. 2003).  The critical thermal maximum is reported to be up to 85º F 36 
(29.4º C) (Lee and Rinne 1980). 37 

38 





Appendix A 

A.10-4 Species Accounts – Central Valley Steelhead 

In fresh water, steelhead need spawning areas, rearing areas, and migration corridors (NOAA 1 
2000).  Essential features of steelhead habitat include adequate substrate, water quality and 2 
quantity, water temperature, water velocity, cover/shelter, food, riparian vegetation, space, and 3 
safe passage conditions.  In general, appropriate stream flow, water temperature, and water 4 
chemistry (e.g., high dissolved oxygen and low turbidity) are necessary for adult migration to 5 
spawning areas and juvenile migration to the ocean.  Suitable water depth and velocity and 6 
substrate composition are the primary requirements for spawning, although water temperature 7 
and turbidity are also important.  Dissolved oxygen, pH, and water temperature all affect 8 
survival of incubating embryos.  Fine sediment particles (sand and smaller) can settle into the 9 
spaces between larger substrate particles (such as gravel and cobbles) thereby reducing water 10 
flow through the nest as well as dissolved oxygen concentration.  For juvenile steelhead, living 11 
space (defined by water depth and velocity), shelter from predators and adverse environmental 12 
conditions, a food supply, and suitable water quality and quantity are necessary for survival 13 
and development while in fresh water.  Young-of-the-year steelhead use shallow water and 14 
constituent habitats whereas larger, older juveniles use deeper water for ontogeny and survival 15 
(A. Spina, unpublished data).  All age classes, however, may seek cover and cool water in pools 16 
during the summer (Nielsen et al. 1994), especially when flow, and consequently space, decline 17 
during the summer and fall (Kraft 1972). 18 

Critical habitat for steelhead is dependent on five main requirements: 1) Space for individuals and 19 
population growth, and for normal behavior; 2) food, water, air, light, minerals, or other 20 
nutritional or physiological requirements; 3) cover or shelter; 4) sites for breeding, reproduction, 21 
or rearing of offspring; and 5) habitats that are protected from disturbance or are representative of 22 
the historical geographical and ecological distribution of the species (NOAA 1998).   23 

A.10.4 Life History 24 

Steelhead are the anadromous form of rainbow trout, migrating from the ocean up rivers and 25 
streams to spawning grounds.  Adult steelhead enter creeks in the winter (October to March), 26 
usually after the first substantial rainfall, and move upstream to suitable spawning areas.  27 
Spawning can occur in winter to spring (late February through March, or April in some years), 28 
generally in riffle areas or the tails of pools.  Suitable spawning gravels generally are 0.5 to 3 29 
inches in diameter, are not heavily compacted, and have low amounts of sand or silt in them; 30 
however, steelhead can successfully spawn in gravels not meeting these characteristics.  31 
Females dig a nest in the gravel and deposit their eggs, the males fertilize the eggs, and the 32 
female covers the nest with gravel.   33 

After the eggs hatch (3.5 to 5 weeks), fry emerge from the gravel in 2 to 6 weeks after hatching 34 
in late May to early June, and disperse throughout the creek, typically occupying shallow areas 35 
along stream margins.  Juvenile steelhead often move to deeper water as they grow and will 36 
remain in freshwater for an average of 2 years before migrating to the ocean (NOAA 1997, Titus 37 
et al. in prep.).  Downstream movement of adults after spawning and juveniles migrating to the 38 
ocean usually occurs from March through July.  Photoperiod, stream flow, and temperature 39 
appear to influence emigration timing (Shapovalov and Taft 1954, Bjornn and Reiser 1991, 40 
Holubetz and Leth 1997).  Juvenile steelhead may spend several weeks in the coastal lagoon or 41 
estuary of a stream before entering the ocean.  They reside in the ocean for 2 to 3 years before 42 
returning to their natal stream to spawn (NOAA 1997), although in wet years steelhead may 43 
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return to spawn after only one year in the ocean (Moyle et at. 1995).  The adults can spawn more 1 
than once, although most do not spawn more than twice (NOAA 1997). 2 

A.10.5 Threats 3 

Steelhead populations have been most significantly impacted by the construction of dams that block 4 
access to headwaters of the main stem Sacramento and San Joaquin rivers and all the major 5 
tributaries (McEwan and Jackson 1996).  Other threats include low and inadequate river flows due 6 
to excessive diversions, elevated water temperatures, and unscreened or poorly screened 7 
diversions. 8 

Dam Construction and Habitat Loss  9 

The construction of barrier dams along the migratory streams has blocked steelhead passage to 10 
many natal tributaries and resulted in the loss of spawning and holding habitat.  Compared to 11 
historical amounts, the spawning and rearing habitat that is accessible to steelhead has been 12 
substantially reduced.  Dam-regulated low flow periods and alterations in river flows are other 13 
limiting factors for steelhead migration and reproduction.  During times of low or no flows, fish 14 
are unable to reach natal spawning habitat or become disconnected and isolated from flowing 15 
water.  In dry years, some individuals may be blocked from their streams and forced to remain 16 
in main rivers where breeding habitat is marginal.   17 

Land-use activities associated with logging, road construction, urban development, mining, 18 
livestock grazing, and recreation are causing a decline in quantity and quality of fish habitat by 19 
changing streambank and channel morphology, altering water temperatures, degrading water 20 
quality, and blocking access to spawning areas (McEwan and Jackson 1996).   21 

Within Butte County, a major threat to steelhead is the construction of Pacific Gas and Electric’s 22 
Butte Creek and Centerville head dams in upper Butte Creek, which has eliminated access to 23 
the headwaters of the Butte Meadows basin (Brown 1992 cited in McEwan and Jackson 1996).  24 
The range of steelhead for spawning is restricted to the lower Butte Creek and tributaries 25 
including Dry Creek.  Ten diversion dams are located on lower Butte Creek.  These dams have 26 
fish ladders, but are known to impede salmon and steelhead migration (McEwan and Jackson 27 
1996).  These diversions result in less than adequate flows and blocked passage for steelhead.   28 

Mill and Deer creeks and other minor Sacramento River tributaries with passable dams hold the 29 
last adequate spawning and rearing habitat available to steelhead in the Central Valley 30 
(McEwan and Jackson 1996).   31 

Elevated water temperatures are the result of inadequate carryover storage in Shasta and other 32 
reservoirs and warm agricultural run-off (McEwan and Jackson 1996).  Steelhead require cool 33 
water temperatures, and increases in water temperatures negatively impact the rate of survival.   34 

A.10.6 Relevant Conservation Efforts 35 

[[To be prepared as additional information is gathered during the Butte Regional HCP/NCCP 36 
development process.]] 37 
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A.10.7 Recovery Plan Goals 1 

A recovery plan has not been prepared for Central Valley steelhead and recovery goals have not 2 
been established for the species; however, a draft multi-species recovery plan by NMFS including 3 
Central Valley steelhead is expected in summer 2007, with a final plan in December 2007. 4 
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