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Methods

Introduction
Passage barriers to anadromous fish pose a serious problem as they prevent
access to headwater habitat for spawning and rearing. Auburn Ravine, a 33mile creek located in the western Sierra Nevada foothills, historically saw runs
of Chinook salmon and steelhead. As part of an intricate conveyance system
used to deliver water for mostly agricultural use on its way to the Sacramento
River, the creek is host to many diversion structures that impede fish passage.
One barrier, located in Lincoln, CA was the gauging station operated by
Nevada Irrigation District (NID), that functioned as a low flow impediment to
upstream migration to historical spawning grounds. In December of 2011,
passage barrier improvements were completed on this gauging station by NID.
In 2012, the California Department of Fish and Wildlife conducted the first fall
run Chinook salmon (FRCS) spawning surveys in Auburn Ravine in over 30
years. Field surveys were conducted to develop an index of FRCS redd
abundance and subsequent estimation of adult breeding population size.
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The creek was dissected into four survey reaches ranging in length from 1.7 to 2.3
miles.
Weekly counts to:
1. Mark new redds
2. Recount marked redds to estimate observer efficiency and reduce
counting errors.
3. Count fish and sex of fish on redds
Measured redd attributes and recorded:
1. Pot length, width, and depth
2. Tail spill length and width (2/3 and 1/3 length)
3. Depth, velocity, and substrate
Mapped locations with GPS and entered into GIS database.
Estimated escapement by multiplying redd counts by estimates of the number of
fish per redd and by using redd areas and estimates of the female-to-male ratio.
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Figure 2. Percent dominant substrate available and used at AR1, which accounts for > 90% spawning and
redd building activity (n=42).

Illustration of measurements
taken at each redd.

Figure 3. Fall-run Chinook salmon spawning velocity HSC and observed frequency.
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Left: NID’s gauging station before passage improvement. Center: Improvement construction November 2011. Right: Post
construction January 2012.

Objectives
1. Quantify the number of FRCS redds.
2. Estimate FRCS escapement.
3. Assess spawning habitat conditions.
4. Create index for future comparison of redd
numbers.
Chinook upstream of gauging
station on Auburn Ravine.
5. Determine temporal and spatial spawning
distribution of FRCS in Auburn Ravine.
6. Collect depth & velocity data to compare to the recently used Yuba
River HSC.
Left: Map of study
area.
Below: Google Earth
image of AR1. Each
blue point represents
an individual redd.

• Over duration of study (October 26 – December 21, 2012), we observed:
• 45 unique FRCS redds
• 274 salmon
• Average redd density was 5.8 redds per mile.
• Redd density was highest in the downstream two-mile reach with a density of
18.3 redds per mile.
• 2012 Auburn Ravine escapement was estimated at 161 FRCS.
• Spawning peaked during the week of November 2nd.

Figure 4. Fall-run Chinook salmon spawning depth HSC and observed frequency.

Conclusions
Results of this study indicate that passage improvements at the NID Gauging
Station completed in 2011 allowed access to eight miles of historic FRCS
spawning habitat. Redd densities where highest in the reach immediately
upstream of the gauging station, but redds were observed in AR 2, 3 & 4. This
may indicate that Hemphill Diversion Dam, at the apex of AR1, is a partial
barrier to spawning FRCS. Future research should focus on substrate
availability versus use in AR2, 3, and 4; and on quantifying redd escapement
and intra-gravel permeability by evaluating streambed substrate to assess
spawning suitability and to assess survival-to-emergence of salmon eggs and
alevins.

Figure 1. Observed weekly occurrences of new redds and Chinook salmon. No surveys occurred during weeks 5 and 7 due to
unsafe field conditions. Surveys were conducted weekly from October 26 to December 21, 2012.

Table 1. Auburn Ravine survey reaches starting at Hwy 65 gauge station (AR1), and upstream to above Gold Hill Road (AR4).
Reach ID

Reach Length (mi)

No. Redds

Redds/Mile

AR1

2.3

42

18.3

AR2

2.2

0

0

AR3

1.6

1

0.6

AR4

1.7

2

1.2
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