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Introduction
The Yuba River, a tributary of the Feather River, drains a watershed of 3,468 kilometers2 (1,339
miles2), originating in the higher elevations of the west slope of the Sierra Nevada. The lower
Yuba River is drained by the North, Middle, and South Yuba Rivers. The three tributaries
converge near, and are impounded by the U.S. Army Corps of Engineers’ Englebright Dam,
approximately 39 kilometers (24 river miles) east of the city of Marysville. Englebright Dam
represents the upper limits of anadromous fish migration and spawning (Drury 2001; Massa
2006, 2007). The lower Yuba River provides spawning habitat for adult spring-, fall-, and late
fall-run Chinook salmon, as well as Central Valley steelhead trout (CDFG 1991). In addition,
the river below Daguerre Point Dam supports other anadromous species including American
shad and striped bass. Over the years, lower Yuba River anadromous salmonid populations have
been adversely affected by water and land use practices such as mining, dam construction, and
water diversions that have impacted available spawning habitat through non-natural flow
regimes, unsuitable water temperatures, and an overall loss of available spawning gravel
substrates. These practices have affected adult Chinook salmon populations through losses to
crucial habitat during essential rearing, migration and spawning periods.
Historically, the spring-run Chinook salmon was considered the most abundant run of salmon in
the Central Valley of California, with yearly escapements in the Sacramento River estimated to
have reached 600,000 spawners (Yoshiyama 2001). The spring-run was also a major component
of the Yuba River fishery. Prior to extensive habitat degradation by hydraulic mining and
hydroelectric dams, spring-run Chinook salmon were able to ascend high into the Sierra Nevada
in the North Yuba River to Loves Falls near Sierra City (Yoshiyama 2001). The Middle and
South Yuba Rivers were also utilized for spawning and rearing. Currently, spring-run Chinook
salmon are restricted from their historic range and must spawn in the sub-optimal habitat
downstream of Englebright Dam. Spring-run Chinook salmon on the lower Yuba River were
listed as threatened under both the Federal and State Endangered Species Acts on September 16,
1999, and their threatened status was reaffirmed on July 28, 2005.
Fall-run Chinook salmon also historically utilized the lower Yuba River. They supported up to
15% of the total annual escapement of fall-run Chinook salmon in the Sacramento River system
(Reynolds 1993). Hydraulic mining activities in the past have played a major role in habitat
degradation, through water diversions that blocked fish passage and through extensive siltation
that destroyed prime spawning areas. Due to fall-run Chinook salmon life history traits, Yuba
River populations have not been largely affected by the spatial loss of habitat due to dam
construction, but rather are more affected by the associated non-natural flows and loss of
rearing/spawning habitat; notably the absence of natural gravel recruitment and large woody
debris.
Escapement surveys have been conducted on the lower Yuba River to estimate the number of
returning adult Chinook salmon since 1953. Previous estimates were infrequent and unlike more
recent surveys (1994, 1996-2006), methods were not consistent from year to year. Survey
duration and area of sampling varied, resulting in data that are statistically inappropriate for trend
analysis. Escapement survey methods have been more consistent in recent years in both duration
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and actual area surveyed. This year’s survey on the Yuba River incorporates the methods of
more recent escapement protocols.

Methods
The lower Yuba River Chinook salmon escapement survey was conducted from the Narrows
pool downstream to the Simpson Lane Bridge; a distance of approximately 32 kilometers (20
river miles). The river was stratified into six reaches (Table 1). All reaches were surveyed once a
week utilizing two jet boats and a crew of five to six crew members.
Table 1. Yuba River fall-run Chinook salmon escapement survey reaches.

Reach

Location

Kilometers

1

Narrows pool to Timbuctoo Bend (riffle above U.C.
Davis Picnic Area)

2.5

2

Timbuctoo Bend to State Route 20 Bridge

2.5

3

State Route 20 Bridge to Old Debris Dam

5

4

Old Debris Dam to Daguerre Point Dam

6

5

Daguerre Point Dam to Hallwood Boulevard

9.5

6

Hallwood Boulevard to Simpson Lane Bridge

6.5

Total

32

Fresh adult carcass data were compiled and used in a Schaefer mark-recovery matrix (Schaefer
1951) as modified by Taylor (1974) to produce an adult escapement estimate. Each week fresh
carcasses (defined as having one clear eye and pink gills) were counted, measured, sexed and
tagged with a color-coded hog ring on the upper jaw for adults and on the lower jaw for grilse.
A unique color was used each week to identify the carcasses to a specific tagging week. Each
tagged carcass was returned to flowing water for dispersal and possible recapture in subsequent
weeks. All observed decomposing carcasses were counted and cut in half with a machete to
prevent recounting during subsequent surveys. Decomposing and recovered (previously tagged)
carcasses were also cut in half.
Coded-wire tags (CWT) were collected from carcasses with missing adipose fins. Snouts were
removed from fresh CWT carcasses and affixed with a tag containing information on fish length,
sex, species, method of take, date and a tag code. Collected CWT snouts were frozen and later
processed (tags extracted and read) by Department personnel. CWT carcasses were tagged in the
lower jaw and returned to flowing water for dispersal.
A grilse estimate was completed by taking the observed proportion of fresh adult to grilse
carcasses and extrapolating from the Schaefer adult estimate. A grilse cutoff length of 64.5 cm
was utilized to distinguish between adult and sub-adult spawners. This criterion was also used
for the 2005 and 2006 surveys. Additionally, the standard cutoff length from the 2003 and 2004
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Jones and Stokes study was 64.5 cm. The Department’s Ocean Salmon Project has also
indicated that 65 cm was an appropriate cutoff length based on analysis of Central Valley
Chinook salmon metadata (Neillands 2006).
Scale samples were collected from fresh Chinook salmon carcasses for age determination and
cohort reconstruction through cooperation with the Ocean Salmon Project (Appendix B, Table B-1).
A skin patch containing scales was removed from the scale pocket located posterior of the last
dorsal fin ray, and above the lateral line. Each skin patch was placed in an individual envelope
containing a unique sample code, date, location, fork length, sex, ad-clip status, and head tag
number if available. Scale envelopes were placed in a dry storage area for later processing by
the Ocean Salmon Project’s scale aging team.
Mean daily flow data were obtained from the Marysville gauging station located on the lower
Yuba River near the town of Hallwood.

Results
An estimated 2,604 Chinook salmon (2,423 adult and 81 grilse) spawned in the lower Yuba
River survey area during the period of October 2, 2007 to January 3, 2008. (Appendix A, Table A1).
This estimate was the lowest observed in twelve consecutive years, and was less than a third of
the escapement estimate reported for 2006 (8,231 fish) (Figure 1).
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Figure 1. Yuba River Chinook salmon escapement estimates (from comparable methods).

Separate estimates could not be created for each of the six survey reaches due to low sample size,
although previous surveys have suggested that the majority of spawning occurs above Daguerre
Dam (Jones & Stokes 2006; Massa 2006, 2007). Approximately 70% of the returning
escapement in 2006 utilized the area between the Narrows pool and Daguerre Dam, a distance of
about 16 kilometers (Massa 2007).

Yuba River Salmon Escapement Survey

3

Eight fresh carcasses were identified as having an adipose fin clip and the heads were collected
for later CWT extraction and reading (Table 2). Of the eight collected heads, five CWTs were
successfully extracted and read. The remaining three carcasses with no tags were recorded as
having shed the tag. Spring-run Chinook salmon accounted for four of the recoveries, and fallrun accounted for one of the five total recoveries. Although it is difficult to accurately determine
time of spawning from carcass recovery dates, spring-run carcasses as identified through CWT
recovery suggest a general temporal agreement with accepted spring-run spawning periods.
Identified spring-run carcasses were recovered between October 3, 2007 and October 16, 2007
(Table 2).
Table 2. Coded-wire tag recoveries from the Yuba River escapement survey from October 2, 2007 to January 3, 2008.

As observed in 2005, all spring-run Chinook salmon recoveries were from the Feather River
Hatchery. A single fall-run recovery also originated from the Feather River Hatchery. No
recoveries were observed from the Department’s wild-tagging operation (Lower Yuba River Life
History Investigation) during this survey. Out-of-basin Feather River Hatchery Chinook salmon
accounted for 100% of the recoveries. As observed in 2005 and 2006, the majority of Feather
River Hatchery strays were from plants transported far from their natal hatchery, mostly to San
Pablo Bay via the Wickland Oil net pens. The continued straying from this hatchery could be
attributed to these non-natal stream plants, either through an incomplete imprinting on home
waters, or an increase in survivability over in-river releases. A combination of both scenarios
could be possible; however, further data analysis and cohort reconstruction from these brood
years would be needed to make any definitive conclusions.
Beginning in 2005, the Feather River Hatchery began tagging early arriving (May-June) springrun Chinook salmon with floy tags and releasing these fish to the river. The intent was to gain
better control of gene flow through the hatchery and to maintain the remaining genetic integrity
of the Feather River spring-run by spawning only floy-tagged salmon with other previously
marked floy-tagged salmon as they returned to the hatchery in September. This program was
intended to eliminate the possibility of hatchery-induced mixing of spatially overlapping salmon
stocks (spring- and fall-run) in the Feather River. Incidentally, two of these floy-tagged Feather
River spring-run Chinook salmon have been collected during escapement surveys on the Yuba
River - one in 2006 and one in 2007. These limited data suggest the possibility of a latent
straying associated with the post-handling release of floy-tagged Feather River Chinook salmon
to the Yuba River.
Scale samples were collected at random from October 2, 2007 through January 3, 2008. As a
result of low overall sample numbers, an attempt was made to collect scales from all fresh
carcasses encountered. A total of 346 samples were collected and transferred to the Ocean
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Salmon Project for processing (Appendix B, Table B-1). The results from the age scale reading and
cohort analysis from these collections will not be available immediately. Total length
measurements were recorded from all carcasses utilized in scale age sample collections (Figure 2).
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Figure 2. Yuba River Chinook salmon length distribution.

Flows during the survey period remained fairly constant (~ 600 – 800 cfs), with the exception of
a small increase in flows from precipitation in December 2007 (Figure 3). This hydrograph is
similar to the observed 2006 flow regime, although on average the 2007 flows were
approximately 200 cfs higher than the previous year’s for most of the survey period.
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Figure 3. Yuba River mean daily flow as measured at the Marysville gage from September 1 to December 31.
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Appendix A – Schaefer Estimate
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Table A1. Weekly recoveries and Schaefer population matrix for adult Chinook salmon spawning in the Yuba River (Narrows pool to Simpson
Lane Bridge).
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Appendix B – Scale Age Sampling

Yuba River Salmon Escapement Survey

9

Table B-1. Chinook salmon scale samples collected from the Yuba River escapement survey from October 2,
2007 to January 3, 2008.
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Table B-1. Chinook salmon scale samples collected from the Yuba River escapement survey from October 2,
2007 to January 3, 2008 (cont.).
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Table B-1. Chinook salmon scale samples collected from the Yuba River escapement survey from October 2,
2007 to January 3, 2008 (cont.).
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Table B-1. Chinook salmon scale samples collected from the Yuba River escapement survey from October 2,
2007 to January 3, 2008 (cont.).
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Table B-1. Chinook salmon scale samples collected from the Yuba River escapement survey from October 2,
2007 to January 3, 2008 (cont.).
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Table B-1. Chinook salmon scale samples collected from the Yuba River escapement survey from October 2,
2007 to January 3, 2008 (cont.).
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Table B-1. Chinook salmon scale samples collected from the Yuba River escapement survey from October 2,
2007 to January 3, 2008 (cont.).
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