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TECHNICAL MEMORANDUM 3-9 

EXECUTIVE SUMMARY 
 
In 2012, Yuba County Water Agency (YCWA) characterized the fish community in the 
lowermost 24 miles of the Yuba River from the United States Army Corps of Engineer’s 
Englebright Dam downstream to the confluence of the Yuba River with the Feather River.   
 
YCWA identified and reviewed 54 references reporting on existing and ongoing fish studies in 
the downstream of Englebright Dam and found reliable, documented, and reported occurrences 
of 42 fish species and anecdotal unverified reports of three species, for a total of 45 fish species.1  
Twenty-two species (49% of the total fish species), nine of which are anadromous, are native to 
California.  Twenty-three species (51% of the total fish species), two of which are anadromous, 
are introduced to California.  None of the fish species are catadromous, and none are reported to 
only occur in the Yuba River basin.  
 
Among the fish species documented to occur in the Yuba River downstream of Englebright 
Dam were three species listed under the federal Endangered Species Act (ESA): 1) Central 
Valley spring-run Chinook salmon (Oncorhynchus tshawytscha) Evolutionary Significant Unit 
(ESU); 2) Central Valley steelhead (O. mykiss) Distinct Population Segment (DPS); and 3) 
Southern Distinct Population Segment of North American green sturgeon (Acipenser 
medirostris).  Spring-run Chinook salmon is also listed under the California ESA.  
 
Six fish species listed as California Species of Special Concern (CSC) were also documented in 
the Yuba River downstream of Englebright Dam, including): 1) pink salmon (O. gorbuscha); 2) 
chum salmon (O. keta) (both native anadromous fish, but extremely rare in Central Valley 
streams) 3) river lamprey (Lampetra ayresii); 4) hardhead (Mylopharodon conocephalus); 5) 
California roach (Hesperoleucus symmetricus); and 6) North American green sturgeon, which is 
also listed under the ESA.  Sacramento splittail (Pogonichthys macrolepidotus), another species 
of special concern was reported to occur in the Yuba River downstream of Englebright Dam 
(UC Davis 2012); however YCWA could not find any verified observations of splittail among 
the referenced studies and reports. 
 
Relative abundance, temporal and spatial distribution, and habitat utilization of the reported fish 
species were derived primarily from two studies conducted between 1986 and 1991, and several 
ongoing studies that are being conducted by the Yuba River Accord River Management Team 
(RMT). Chinook salmon was the most abundant species reported among the various studies. 
During their spawning and rearing periods (September through June), spring-run and fall-run 
Chinook salmon dominated the numbers of fish observed throughout the Yuba River 
downstream of Englebright Dam.  They accounted for as much as 95 percent of the fish 
observed in the Rotary Screw Traps (RST) surveys, the snorkel and electrofishing surveys and 
the VAKI Riverwatcher surveys.   
 
                                                 
1  In this technical memorandum, fish populations identified under the ESA as evolutionary significant units (ESU) or distinct 

population segments (DPS) are considered separate species (e.g., Central Valley spring-run Chinook salmon ESU). 
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TECHNICAL MEMORANDUM 3-9 

NON-ESA LISTED FISH POPULATIONS 
DOWNSTREAM OF ENGLEBRIGHT DAM2 
 
Yuba County Water Agency’s (YCWA) continued operation and maintenance of the Yuba 
River Development Project, Federal Energy Regulatory Commission (FERC) Project No. 2246, 
(Project) has the potential to affect fish in the Yuba River downstream of the United States 
Army Corps of Engineers’ (USACE’s) Englebright Dam.3  
 
1.0 Goals and Objectives 
 
The study focuses on the overall fish community and especially special-status4 fishes that occur 
or may occur in the mainstem Yuba River downstream of Englebright Dam.5   
 
The overall goal of this study was to characterize the fish community.  Study objectives 
included: 1) characterize species composition; 2) estimate species’ relative abundance; 3) 
characterize species relative spatial distribution; and 4) characterize species-specific habitat 
utilization. 
 
2.0 Methods 
 
2.1 Study Area 
 
The study area includes the 24 miles of the mainstem of the Yuba River from the Englebright 
Dam downstream to the Yuba River’s confluence with the Feather River.  In order to be 
consistent with previous studies that addressed spatial distribution of fish species, the study area 
was separated into four reaches: 1) Narrows Reach extending from Englebright Dam at River 
Mile (RM) 24.3 to the downstream side of the Narrows 1 and Narrows 2 powerhouses at RM 

                                                 
2  This technical memorandum presents the results for Study 3.9, Non-ESA-Listed Fish Populations in Downstream of 

Englebright Dam, which was included in YCWA’s September 8, 2011 Revised Study Plan for Relicensing of the Yuba River 
Development Project, and approved by FERC in its September 30, 2011 Study Plan Determination.  There were no 
modifications to Study 3.9 subsequent to FERC’s September 30, 2011 Study Determination.   

3  Englebright dam is about 260 feet high, was constructed by the California Debris Commission in 1941, and is owned by the 
United States, and the dam and reservoir is not included as a Project facility in FERC’s License for the Yuba River 
Development Project.  When the California Debris Commission was decommissioned in 1986, administration of Englebright 
Dam and Reservoir was passed to the USACE.  The primary purpose of the dam is to trap and contain sediment derived from 
extensive historic hydraulic mining operations in the Yuba River watershed.  Englebright Reservoir is about 9 miles long with 
a surface area of 815 acres. When the dam was first constructed in 1941, it had a gross storage capacity of 70,000 ac-ft; 
however, due to sediment capture, the gross storage capacity today is approximately 50,000 ac-ft (USGS 2003). 

4  For the purpose of this study, special-status fish are considered those species:  1) listed under the California Endangered 
Species Act (CESA); or 2) formally listed by CDFG as Species of Special Concern. 

5  To provide a comprehensive review of the fish community on the Yuba River downstream of Englebright Dam, YCWA 
included general information regarding relative abundance and distribution of fish species listed under the federal Endangered 
Species Act in this technical memorandum.  These fish species are Central Valley spring-run Chinook salmon (Oncorhynchus 
tshawytscha); Central Valley steelhead (O. mykiss); and the Southern Distinct Population Segment of North American green 
sturgeon (Acipenser medirostris).  These species are the subject of separate relicensing studies. 
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24; 2) Garcia Gravel Pit Reach beginning downstream of the Narrows Reach at RM 22 and 
extending to the USACE’s Daguerre Point Dam6 at approximately RM 11.6; 3) Daguerre Point 
Dam Reach extending to the downstream terminus of the Yuba Goldfield at approximately RM 
3.5; and 4) the Simpson Lane Reach approximately 3.5 to the confluence with the Feather River 
at RM 0 in the town of Marysville (Beak 1989).  Figures 2.1-1 through 2.1-4 show four reaches 
of the study area. 
 
 
 

                                                 
6  Daguerre Point Dam was constructed by the California Debris Commission in 1910; is owned, operated and maintained by the 

United States Army Corps of Engineers; and is not included as a Project facility in FERC licenses for the Yuba River 
Development Project.  
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Figure 2.1-4.  Study area Reach 4 (Simpson Lane Reach) from Yuba Goldfield at RM 3.5 to the confluence with the Feather River at RM 0 in the town of Marysville. 
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2.2 Study Methods 
 
This study consisted of two general steps:  1) identify and acquire all existing, relevant and 
reasonably available information regarding fish populations below Englebright, and 2) compile 
and summarize the acquired information to analyze the fish community in the Yuba River 
downstream of Englebright Dam to include species composition, species’ relative abundance, 
species relative spatial distribution, and species-specific habitat utilization.  The methods used 
in each of these steps are described below. 
 
2.2.1 Identify and Acquire Information  
 
The methods used to find existing, relevant and reasonably available information regarding fish 
populations in the Yuba River downstream of Englebright Dam consisted of internet searches, 
literature review and research, and personal communications.  Internet searches included general 
searches (e.g., Google), specific literature searches, and searches of specific websites including 
those for California Department of Fish and Game (CDFG), United States Department of the 
Interior, Fish and Wildlife Service (USFWS), University of California, California Department of 
Water Resources, and CALFISH and the Yuba River Accord River Management Team (RMT).  
YCWA also contacted people that were familiar with the fish populations in the Yuba River 
downstream of Englebright Dam including state and federal agencies and the RMT.  Other 
sources of applicable information were identified by reviewing YCWA’s relicensing Pre-
Application Document (PAD) and applicable FERC relicensing documents, the Yuba River 
Accord Environmental Impact Report/Statement (EIR/EIS), and recent biological assessments 
and biological opinions related to federal Endangered Species Act (ESA) Section 7 
consultations.    
 
2.2.2 Conduct Fish Community7 Analysis 
 
The fish community analysis involved compilation and summarization of information acquired 
in step 1 of the methods to provide detail of the constitution or structure of the fish community as 
characterized by: 
 

• Species composition  

• Species diversity 

• Relative abundance (i.e., percent composition by number) 

• Diversity  

• Temporal and spatial distribution  

• Habitat type utilization 
 

                                                 
7  A “fish community” is an assemblage of two or more populations of different fish species occupying the same geographical 

area. 
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Information was methodically partitioned by:  
 

• Data applicability – Community versus individual or targeted species  

• Quality - Empirical or anecdotal 

• Collection methods used in the source studies 
 
Species composition was determined using all sources that identified the presence of a species, 
whether anecdotal or empirical, regardless of the method or purpose of the source study or 
report.  All fish species reported as occurring in the Yuba River downstream of Englebright Dam 
were accounted and listed to define species composition.  The list included the source of 
observation and whether the information was anecdotal or well documented. 
 
Species diversity can be expressed in a variety of ways that essentially characterize species 
composition in context of relative abundance or various species attributes (i.e., native versus 
introduced).  The RMT (2010) identified methods and metrics to be used to characterize species 
diversity in the Yuba River downstream of Englebright Dam that include applying the Shannon 
Diversity Index to results of the various RMT studies.  No diversity index was calculated for this 
study owing to the absence of appropriate data. 
 
Relative species abundance was summarized according to collection method, timing, location 
and purpose of the source study.  Data collected at one location, such as upstream or downstream 
migration surveys, were summarized separately from studies that surveyed occurrences of fish 
species throughout the Yuba River downstream of Englebright Dam.  Similarly, data collected 
throughout the Yuba River downstream of Englebright Dam, but using different collection 
methods (i.e., snorkel versus electrofishing) were summarized separately. 
 
Temporal and spatial distributions were primarily summarized by study rather than cumulatively, 
due to the variation in study timing and location.  Results of sedentary surveys (i.e., surveys 
conducted at a fixed location), such as trapping, were cumulatively summarized over time to 
provide temporal distribution (i.e., species occurrence) at the trap location.  Results from studies 
conducted throughout the Yuba River downstream of Englebright Dam within a short time frame 
(e.g., season), but with different methods were summarized to characterize spatial distribution.  
When such studies were conducted over several time frames, combined results were summarized 
to show both spatial and temporal distribution   
 
Habitat utilization was characterized using data that were simultaneously collected on both 
species occurrence and habitat condition (i.e., snorkel and electrofishing surveys).    
 
3.0 Results 
 
YCWA identified and reviewed 54 references (Table 3.0-1) reporting on existing and ongoing 
fish studies in the Yuba River downstream of Englebright Dam.  
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Table 3.0-1.  List of studies and other, related potential sources of information on non-ESA listed fish species in the Yuba River 
downstream of Englebright Dam.  

Study/Report1 Purpose/Content Date of 
Survey/Report2 

Adams, P.B., C.B. Grimes, S.T. Lindley, and M.L. Moser. 2002. Status Review for North 
American Green Sturgeon, Acipenser medirostris. NOAA, National Marine Fisheries 
Service, Southwest Fisheries Service Center, Santa Cruz, CA. 50p. 

National Marine Fisheries Service (NMFS) report on the status of green 
sturgeon including the Sacramento River watershed population. 2006 

AECOM. 2011. Final Yuba County 2030 General Plan Environmental Impact Report - 
Biological Resources Chapter. Prepared for Yuba County Planning Department. 
Available online at: http://www.yubavision2030.org/EIR.aspx  

Discussion of potential effects of Yuba County general plan on 
environmental resources including biological resources in the Yuba River 
Downstream of Englebright Dam. 

1986-1989 

Beak Consultants, Inc. 1989. Yuba River Fisheries Investigations, 1986088.  Summary 
Report of Technical Studies on the Lower Yuba River, California. Prepared for State of 
California Resources Agency, Department of Fish and Game. 

Studies performed to characterize the fish community, aspects of population 
biology, interactions between anadromous and resident fishes, and the 
influence of abiotic and biotic conditions of fish abundance and distribution. 

1986-1989 

Campos, C. and D. Massa. 2010b. Lower Yuba River Accord Monitoring and Evaluation 
Plan annual rotary screw trapping report, October 1, 2008-August 31, 2009.  Prepared for: 
The Lower Yuba River Accord Planning Team by Pacific States Marine Fisheries 
Commission. May 2010. 

Results of RST monitoring conducted from October 2008 through August 
2009  2008-2009 

Campos, C. and D. Massa. 2010a. Lower Yuba River Accord Monitoring and Evaluation 
Plan annual rotary screw trapping report, October 1, 2007-September 30, 2008. Prepared 
for: The Lower Yuba River Accord Planning Team by Pacific States Marine Fisheries 
Commission. September 13, 2010. 

Results of RST monitoring conducted from October 2007 through 
September 2008 2007-2008 

Bureau of Reclamation (Reclamation).  2007.  Draft Environmental Impact 
Report/Environmental Impact Statement for the Proposed Lower Yuba River Accord. 
Prepared by HDR|SWRI. June 2007. 

 Report includes discussions of habitat and fish species in the Yuba River 
Downstream of Englebright Dam. 1999-2000 

CDFG. 1991. Lower Yuba River Fisheries Management Plan. The resources Agency 
Department of Fish and Game Stream Evaluation report No. 91-1. February 1991 

Results of the Beak (1989) lead to the development of the fisheries 
management plan that included identification of flow and temperature 
requirements to and related management actions to conserve and improve 
fisheries of the Yuba River Downstream of Englebright Dam. 

1991 

CDFG. 1999. Central Valley Salmon and Steelhead (O. mykiss) Harvest Monitoring 
Project – 1999 Angler Survey.  

CDFG report on results of angler surveys conducted on Central Valley 
fisheries including major tributaries 1999 

CDFG. 2001. Central Valley Salmon and Steelhead Harvest Monitoring Project – 2000 
Angler Survey.  

CDFG report on results of angler surveys conducted on Central Valley 
fisheries including major tributaries 2000 

CDFG. 2002. Central Valley Salmon and Steelhead Harvest Monitoring Project – 2001 
Angler Survey.  

CDFG report on results of angler surveys conducted on Central Valley 
fisheries including major tributaries 2001 

CDFG. 2003. Central Valley Salmon and Steelhead Harvest Monitoring Project – 2002 
Angler Survey.  

CDFG report on results of angler surveys conducted on Central Valley 
fisheries including major tributaries 2002 

 CDFG. 2007. Central Valley Angler Survey. 2007. Annual Project Performance Report, 
rev. 7/07. Report period: July 1, 2006 to June 30, 2007. 

Angler survey data collection from the Sacramento River system sport 
fishery, including Yuba River. 2006-2007 

CDFG. 2008, Central Valley Angler Survey. 2008. Annual Project Performance Report, 
rev. 7/07. Report period: July 1, 2007 to June 30, 2008. September 2008 

Angler survey data collection from the Sacramento River system sport 
fishery, including Yuba River. 2007-2008 

CDFG. 2009, Central Valley Angler Survey. 2009. Annual Project Performance Report, 
rev. 7/07. Report period: July 1, 2008 to June 30, 2009.  September 2009. 

Angler survey data collection from the Sacramento River system sport 
fishery, including Yuba River. 2008-2009 

CDFG. 2010. Central Valley Angler Survey. 2010. Annual Project Performance Report, 
rev. 7/07. Report period: July 1, 2009 to June 30, 2010. September 2010. 

Angler survey data collection from the Sacramento River system sport 
fishery, including Yuba River. 2009-2010 

http://www.yubavision2030.org/EIR.aspx
http://www.yubavision2030.org/EIR.aspx
http://www.yubavision2030.org/EIR.aspx
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Table 3.0-1.  (continued) 
Study/Report1 Purpose/Content Date of 

Survey/Report2 
Gard, M. 2008. Flow-habitat relationships for juvenile spring/fall-run Chinook salmon 
and steelhead/rainbow trout (Oncorhynchus mykiss) rearing in the Yuba River. Draft 
report prepared by the Energy Planning and Instream Flow Branch of the USFWS, 
Sacramento, CA.  August 12, 2008. 

Evaluation of flow habitat relationships for anadromous salmonids in the 
Yuba River Downstream of Englebright Dam. 2008 

ICF Jones & Stokes. 2008. Lower Yuba River Redd Dewatering and Fry Stranding Study, 
2007 Annual Report. April. (ICF J&S 03240.03.) Sacramento, CA. Prepared for: Yuba 
County Water Agency. 

Study related to SWRCB Order 1624 that addresses potential effects of flow 
fluctuations on stranding and isolation of fish in the Yuba River 
Downstream of Englebright Dam. 

2007 

ICF Jones & Stokes. 2009. Lower Yuba River redd dewatering and fry stranding study 
2008 annual report. Final. April. (ICF J&S 03240.03) Sacramento, CA. Prepared for: 
Yuba County Water Agency. 

Study related to SWRCB Order 1624 that addresses potential effects of flow 
fluctuations on stranding and isolation of fish in the Yuba River 
Downstream of Englebright Dam. 

2008 

ICF Jones & Stokes. 2010.  2010 Progress Report: Yuba River Fish Stranding Surveys. 
Memo from William T. Mitchell to Tracy McReynolds, CDFG, cc: Curt Aikens, Tom 
Johnson, YCWA. 

Study related to SWRCB Order 1624 that addresses potential effects of flow 
fluctuations on stranding and isolation of fish in the Yuba River 
Downstream of Englebright Dam. 

2009-2010 

Jones & Stokes. 2003. Lower Yuba River Redd Dewatering and Fry Stranding 
Monitoring and Evaluation Plan. November. (J&S 03-240.)  Sacramento, CA. 

Study related to SWRCB Order 1624 that addresses potential effects of flow 
fluctuations on stranding and isolation of fish in the Yuba River 
Downstream of Englebright Dam. 

2003 

Jones & Stokes. 2006. 2003 Fall-run Chinook salmon (Oncorhynchus tshawytscha) 
spawning escapement in the Yuba River. January. (J&S 03-240.) Sacramento, CA. 

Summary of the 2003 annual Chinook salmon spawning escapement survey 
in the lower Yuba River  2003 

Kozlowski, J.F. (2004). Summer Distribution, Abundance, and Movements of Rainbow 
Trout (Oncorhynchus mykiss) and other Fishes in the lower Yuba River, California 

Evaluate life history of steelhead in the Yuba River Downstream of 
Englebright Dam in context of habitat conditions and fish community. Data 
collected includes fish abundance and composition and habitat features 
related to channel and hydraulic attributes.  

2007 

Lower Yuba River Accord Management Team (RMT). 2010. Lower Yuba River Accord 
Pilot Redd Survey Report: September 15, 2008 – April 27, 2009 

Yuba Accord RMT reports on the results of a pilot redd survey conducted 
Yuba River Downstream of Englebright Dam. 2008-2009 

Massa, D. and J. Bergman. 2012. Lower Yuba River Accord Monitoring and Evaluation 
Plan Annual Acoustic Telemetry Annual Report 2009, May 12, 2009-November 13, 
2009. Prepared by Pacific States Marine Fisheries Commission for the Yuba River 
Accord Planning Team. May 2012. 

Evaluation of the spatial and temporal distribution of adult phenotypic 
spring-run Chinook salmon) in the lower Yuba River during immigration, 
holding and spawning periods. 

2009 

Massa D., J. Bergman and R. Greathouse. 2010. Lower Yuba River Accord Monitoring 
and Evaluation Plan, Annual VAKI Riverwatcher Report, March 1, 2007 – February 29, 
2008. Prepared for the Yuba Accord Planning Team. April 29, 2010.  

Annual VAKI Riverwatcher Report (March 2007 – February 2008)  2007-2008 

Massa D., J. Bergman and R. Greathouse. 2011. Lower Yuba River Accord Monitoring 
and Evaluation Plan, Annual VAKI Riverwatcher Report, March 1, 2008 – February 29, 
2009. Prepared for the Yuba Accord Planning Team. April 29, 2010. 

Annual VAKI Riverwatcher Report (March 2008 – February 2009)  2008-2009 

Massa D., J. Bergman and R. Greathouse. 2012. Lower Yuba River Accord Monitoring 
and Evaluation Plan, Annual VAKI Riverwatcher Report, March 1, 2009 – February 29, 
2010. Prepared for the Yuba Accord Planning Team. April 29, 2010. 

Annual VAKI Riverwatcher Report (March 2009 – February 2010)  2009-2010 

Massa, D.  2006.  Lower Yuba River Chinook Salmon Escapement Survey: September – 
December 2005. California Department of Fish and Game Annual Report, North Central 
Region, Chico, CA. 

CDFG report on results of 2005 escapement survey 2005 

Massa, D.  2007. Lower Yuba River Chinook Salmon Escapement Survey: September – 
December 2006. California Department of Fish and Game Annual Report, North Central 
Region, Chico, C 

CDFG report on results of 2006 escapement survey 2006 
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Table 3.0-1.  (continued) 
Study/Report1 Purpose/Content Date of 

Survey/Report2 
Massa, D. 2004. Yuba River Juvenile Chinook Salmon (Oncorhynchus tshawytscha), and 
Juvenile Central Valley Steelhead Trout (Oncorhynchus mykiss), Life History Survey: 
Annual Data Report 2003-2004. California Department of Fish and Game 

CDFG report on results of AFRP sponsored rotary screw trapping in the  
Yuba River Downstream of Englebright Dam during 2003/2004 2003-2004 

Massa, D. 2008. Lower Yuba River Chinook Salmon Escapement Survey: October 2007 
– January 2008. California Department of Fish and Game Annual Report, North Central 
Region, Chico, CA. 

CDFG report on results of 2008 escapement survey 2007-2008 

Massa, D. and C. Campos. 2006. Yuba River juvenile Chinook salmon, Oncorhynchus 
tshawytscha, and juvenile Central Valley steelhead trout, Oncorhynchus mykiss, life 
history survey, annual data report 2005-2006. CA Dept. Fish and Game 

CDFG report on results of AFRP sponsored rotary screw trapping in the 
Yuba River Downstream of Englebright Dam during 2005/2006 2005-2006 

Massa, D. and C. McKibbin. 2005. Yuba River Juvenile Chinook Salmon (Oncorhynchus 
tshawytscha) and Juvenile Central Valley Steelhead Trout (Oncorhynchus mykiss), Life 
History Survey: Annual Data Report 2004-2005. California Department of Fish and 
Game Annual Report, Sacramento Valley & Central Sierra Region, Rancho Cordova, CA.  

CDFG report on results of AFRP sponsored rotary screw trapping in the 
Yuba River Downstream of Englebright Dam during 2004/2005 2004-2005 

Mitchell, W.T. 2010. Age, Growth, and Life History of Steelhead Rainbow Trout 
(Oncorhynchus mykiss) in the Lower Yuba River, California. March 2010. 

Evaluation of steelhead population and related habitat requirements and 
conditions in the Yuba River Downstream of Englebright Dam. 2010 

Moyle, P.B., and R.D. Nichols. 1973. Ecology of some native and introduced fishes of 
the Sierra Nevada foothills in Central California. Copeia 1973:473-490. 

Discussion of status of native fishes in the Central Valley with an emphasis 
on stressors and related effects on fish communities in Central Valley 
tributaries 

1973 

Moyle. 2002. Inland Fishes of California. University of California Press, Berkley and Los 
Angeles, California.  

Text on Inland fishes of California including discussion of fish assemblages 
and native populations within Central Valley watersheds, including Yuba 
River Downstream of Englebright Dam. 

2002 

Moyle 1976. Inland Fishes of California. University of California Press, Berkley and Los 
Angeles, California. 

Text on Inland fishes of California including discussion of fish assemblages 
and native populations within Central Valley watersheds, including in the 
Yuba River Downstream of Englebright Dam 

1976 

Murphy, K, L. Hanson, M. Harris, and T. Schroyer. 1999. Central Valley Salmon and 
Steelhead Harvest Monitoring Project, 1998 angler survey. California Department of Fish 
and Game, Sacramento Valley – Central Sierra Region. 
 

CDFG report on results of angler surveys conducted on Central Valley 
fisheries including major tributaries 1998 

NMFS. 2005. Biological Opinion for Amendment of Yuba River Development Project 
License.  

Biological Opinion on the operation of USACE facilities in the Yuba River 
Downstream of Englebright Dam, including Englebright and Daguerre 
Point dams. 

2005 

RMT. 2010. Lower Yuba River Accord Monitoring and Evaluation Plan. Annual 
Escapement Survey Report. September 8, 2009 through January 14, 2010.  

Summary of Chinook salmon escapement surveys in the Yuba River 
Downstream of Englebright Dam from 2009 through 2010 2009-2010 

RMT. 2011. Lower Yuba River Accord Monitoring and Evaluation Program Annual 
Redd Survey Report, August, 2009 – April 8, 2010 

Yuba Accord RMT reports on the results of  redd surveys conducted in the 
Yuba River Downstream of Englebright Dam 2009-2010 

RMT. 2012a. Lower Yuba River Accord Monitoring and Evaluation Program Annual 
Redd Survey Report, 2010/2011 

Yuba Accord RMT reports on the results of  redd surveys conducted in the 
Yuba River Downstream of Englebright Dam 2010-2011 

RMT. 2012b. RMT VAKI Riverwatcher Access Database. Last access July 2012 Access database of VAKI Riverwatcher counts/observations from 2004 
through March 2010 N/A 

RMT.2009. Lower Yuba River Accord Monitoring and Evaluation Plan Annual 
Escapement Survey Report. September, 2008 – Pacific States Marine Fisheries 
Commission Pacific States Marine Fisheries Commission December 23, 2008. Prepared 
for: The Lower Yuba River Accord Planning Team  by  Duane Massa, Jennifer Bergman, 
Casey Campos and Colin Purdy  

Summary of Chinook salmon escapement surveys in the Yuba River 
Downstream of Englebright Dam from 2008  2006-2007 
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Table 3.0-1.  (continued) 
Study/Report1 Purpose/Content Date of 

Survey/Report2 

RMT (unpublished.), RMT VAKI Riverwatcher Access Updated Database Access database of VAKI Riverwatcher counts/observations from March 
2010 through March 2012 2010-2012 

Shilling, F. 2003. Background information for a Central Valley fish consumption study,  
geographic information system and relational database for fish tissue mercury and creel 
survey data Department of Environmental Science and Policy, University of California, 
Davis 

Information on results of mercury levels detected in fishes collected via 
angle surveys from Central Valley streams and reservoirs that included the 
Yuba River.   

2003 

Wixom, H., J. Pisciotto, and C. Lake. 1995. Final Performance Report as required by 
Federal Aid in Sport Fish Restoration Act, Inland and Anadromous Sport Fish 
Management Research - Sacramento 

Angler survey data collection from the Sacramento River system sport 
fishery, including Yuba River.  1991-1995 

Wooster, T.W., and R.H. Wickwire.  1970.  A report on the fish and wildlife resources of 
the Yuba River to be affected by the Marysville Dam and Reservoir and Marysville 
Afterbay and measures proposed to maintain these resources.  California Department of 
Fish and Game, Environmental Service Administration. Repot. No. 70-4, 74 pp + 
appendices. 

Summary of fish resources evaluated during pre-1970 investigations 
associated with proposed development of Marysville Dam and reservoir 1970 

Wyrick, J. and G. Pasternack. 2011. Specific sampling protocols for delineating 
morphological units and meshohabitats. Prepared for the lower Yuba River Accord, River 
Management Team. June 2011. 22p. 

Characterization of the channel morphology in the Yuba River Downstream 
of Englebright Dam relative to potential habitat utilization.   2011 

Yoshiyama, R.M.  1996. Historical and present distribution of Chinook salmon in the 
Central Valley drainage of California. As cited in Sierra Nevada Ecosystem Project, Final 
Report to Congress, 111, Assessments, Commission Reports, and Background 
Information. Prepared by Fisher, F.W., et al.  

Evaluation of historic and current status of Chinook salmon and steelhead in 
Central Valley watersheds. 1996 

Yoshiyama, R.M., E.R. Gerstung, F.W. Fisher, and P.B. Moyle. 2001. Historical and 
Present Distribution of Chinook salmon in the Central Valley Drainage of California. In 
Bulletin 179, Volume 1. Salmonid Symposium, Bodega Bay, California. October 22-24, 
1997, Randall Brown, editor. 

Evaluation of historic and current status of Chinook salmon and steelhead in 
Central Valley watersheds 2001 

Yuba County Water Agency (YCWA), California Department of Water Resources 
(CDWR), and Bureau of Reclamation (Reclamation). 2007. Draft Environmental Impact 
Report/Environmental Impact Statement for the Proposed Lower Yuba River Accord. 
Prepared by HDR|SWRI. June 2007. 

Summary of fish population and habitat conditions in the Yuba River 
Downstream of Englebright Dam relative to Yuba Accord 2007 

Yuba County Water Agency (YCWA). 2010. Pre-Application Document. Yuba River 
Development Project, FERC Project No. 2246.  

Summary of existing fish resources in the Yuba River Downstream of 
Englebright Dam 2010 

Yuba County Water Agency (YCWA). 2011. Revised Study Plan. Yuba River 
Development Project, FERC Project No. 2246 

Study plan directing the conduct of this study and preparation of this 
Technical Memorandum, including pertinent background information on 
fish investigations 

2011 

Key:  AFRP = Anadromous Fish Restoration Program  CDFG = California Department of Fish and Game  RMT = Yuba Accord River Management Team 
 RST = rotary screw trap SWRCB = State Water Resources Control Board 

1 Sources include original studies and summaries and assessments related to fish resources. 
2 Date includes period of study or date of report depending on source. 
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Based on its review of these 54 reports/studies, YCWA found reliable, documented, reported 
occurrences of 42 fish species and anecdotal unverifiable reports of three species, for a total of 
45 fish species (Table 3.0-2).  Of the 45 identified fish species, 22 (49%), nine of which are 
anadromous, are native to California.  Twenty-three (51%), two of which are anadromous, are 
introduced to California.  None of the identified fish species are catadromous, and none are 
reported to only occur in the Yuba River basin.   
 
Among the fish species documented to occur in the Yuba River downstream of Englebright 
Dam, three are listed as threatened (FT) under the ESA and are anadromous species:  1) Central 
Valley spring-run Chinook salmon ESU (Oncorhynchus tshawytscha); 2) Central Valley 
steelhead (O. mykiss); and 3) Southern Distinct Population Segment of North American green 
sturgeon (Acipenser medirostris).  Spring-run Chinook salmon is also listed as threatened (ST) 
under the California Endangered Species Act (CESA).  Six fish species are listed as California 
Species of Special Concern (CSC): 1) pink salmon (O. gorbuscha); 2) chum salmon (O. keta); 3) 
river lamprey (Lampetra ayresii); 4) hardhead (Mylopharodon conocephalus); 5) California 
roach (Hesperoleucus symmetricus); and 6) North American green sturgeon, which is also listed 
under the ESA.  The U.C. Davis Calfish website (2012) lists Sacramento splittail (Pogonichthys 
macrolepidotus) (another CSC) as occurring in the Yuba River Downstream of Englebright 
Dam.  However, YCWA could not verify that splittail have actually been observed in the Yuba 
River Downstream of Englebright Dam. 
 
Provided below is a general discussion of the fish species and associated fish assemblages 
reported to occur in the Yuba River downstream of Englebright Dam.  The discussions include 
more general descriptions of life history, habitat requirements and ecology of the fish species.  
The discussions are followed by summaries and discussion of the observations of species 
composition, distributions, and habitat associations in the Yuba River downstream of 
Englebright Dam.  The general discussions are intended to provide context for analysis of those 
attributes observed and reported in the Yuba River downstream of Englebright Dam. 
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Table 3.0-2.  Summary of fish species reported to occur in the mainstem Yuba River downstream of Englebright Dam (includes verified and unverified reports).   
Common 

Name 
Scientific 

Name Origin Presence 
Reach 1 Reach 2 Reach 3 Reach 4 

(RM 0 to RM 3.5) (RM 3.5 to RM 11.5) (RM 11.6 to RM 22) (RM 22 to RM 24.3) 
STURGEONS (ACIPENSERIDAE) 

North American green sturgeon Acipenser medirostris Introduced Verified 9 9 -- -- 
White sturgeon A. transmontanus Native Unverified 12 -- -- -- 

SILVERSIDES (ATHERINPOSIDAE) 
Inland silversides  Menidia beryllina Introduced Verified  11   

SUCKERS (CATASTOMIDAE) 
Sacramento sucker Catostomus occidentalis occidentalis Native Verified 1,2,3 1,2,3,4,5,6,7,8 1,2,3 1,2,3 

SUNFISHES (CENTRARCHIDAE) 
Black crappie Pomoxis nigromaculatus Introduced Verified -- 4 -- -- 

Bluegill Lepomis macrochirus Introduced Verified -- 3,4,5,6,7,8 1,2,3 -- 
Green sunfish L. cyanellus Introduced Verified 1,2,3 3,4,5,6,7,8 1,2,3 1,2,3 

Largemouth bass Micropterus salmoides Introduced Verified -- 4,5,6,7,8 -- -- 
Redear sunfish Lepomis microlophus Introduced Verified -- 3,4,5 1,2 -- 

Smallmouth Bass Micropterus dolomieu Introduced Verified 1,2 1,2,3,4,5,6,7,8 1,2,3 -- 
Warmouth Lepomis gulosus Introduced Verified -- 4,5,6 -- -- 

White crappie Pomoxis annularus Introduced Verified -- 6,7,8 -- -- 
HERRINGS (CLUPEIDAE) 

American shad Alosa sapidissima Introduced Verified 3 1,2,3,4,6,7,8 -- -- 
Threadfin shad Dorosoma petenense Introduced Verified -- 4,5 -- -- 

SCULPINS (COTTIDAE) 
Prickly sculpin Cottus asper Native Verified 1,2 1,2,4,5,6,7,8 1,2 -- 
Riffle sculpin C. gulosus Native Verified 1,2,3 1,2,3,4,5,6,7,8 1,2,3 -- 

MINNOWS (CYPRINIDAE) 
California roach Hesperoleucus symmetricus Native Verified -- 3,4,5,6,7,8 1,2,3 -- 
Common Carp Cyprinus carpio Introduced Verified -- 10 -- -- 

Fathead minnow Pimephales promelas Introduced Verified -- 4 -- -- 
Golden shiner Notemigonus crysoleucas Introduced Verified -- 4,5,6,7,8 -- -- 

Hardhead Mylopharodon conocephalus Native Verified 1,2,3 1,2,3,4,5,6,7,8 1,2,3 3 
Sacramento blackfish Orthodon microlepidotus Native Verified 12,13 -- -- -- 

Sacramento hitch Lavinia exilicauda exilicauda Native Verified -- 11 -- -- 
Sacramento pikeminnow Ptychocheilus grandis Native Verified 3 1,2,3,4,5,6,7,8 1,2,3 1,2,3 

Sacramento speckled dace Rhinichthys osculus Native Verified -- 1,2,3,4,5,6,7,8 1,2,3 -- 
Sacramento splittail Pogonichthys macrolepidotus Native Unverified 12 -- -- -- 

SURFPERCHES (EMBIOTOCIDAE) 
Sacramento tule perch Hysterocarpus traskii Native Verified 1,2,3 1,2,3,4,5,6,7,8 -- -- 

STICKLEBACKS (GASTEROSTEIDAE) 
Three spined stickleback Gasterosteus aculeatus Native Unverified 12 -- -- -- 

CATFISHES (ICTALURIDAE) 
Black bullhead Ameiurus melas Introduced Verified -- 11 -- -- 
Brown bullhead A. nebulosus Introduced Verified -- 4,5,6,7,8 -- -- 
Channel catfish Ictalurus punctatus Introduced Verified -- 11 -- -- 
White catfish Ameiurus catus Introduced Verified 5 6,7,8 -- -- 

BASSES (MORONIDAE) 
Striped bass Morone saxatilis Introduced Verified 3 1,2,3 3 3 

SMELTS (OSMERIDAE) 
Wakasagi (Japanese smelt) Hypomesus nipponensis Introduced Verified -- 4 -- -- 

LAMPREYS (PETROMYZONTIDAE) 
Pacific lamprey Lampetra tridentata Native Verified 1,2, 14 1,2,3,4,5,6,7,8 1,2,3 -- 
River lamprey Lampetra ayresii Native Verified -- 6,7 -- -- 
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Table 3.0-2.  (continued)   
Common 

Name 
Scientific 

Name Origin Presence 
Reach 1 Reach 2 Reach 3 Reach 4 

(RM 0 to RM 3.5) (RM 3.5 to RM 11.5) (RM 11.6 to RM 22) (RM 22 to RM 24.3) 
PERCHES (PERCIDAE) 

Bigscale logperch Percina macrolepida Introduced Verified -- 11 -- -- 
LIVEBEARERS (POECILIDAE) 

Western mosquitofish Gambusia affinis Introduced Verified 1,2,3 3,4,5,6,7,8 -- -- 
TROUTS AND SALMON (SALMONIDAE) 

Brown trout Salmon trutta Introduced Verified  10, 11   
Central Valley steelhead Oncorhynchus mykiss Native Verified 1,2 1,2,4,5,6,7,8 1,2 1,2 

Central Valley Chinook salmon (fall 
run) O .tshawytscha Native Verified 1,2,3 1,2,3,4,5,6,7,8 1,2,3 1,2,3 

Central Valley Chinook salmon 
(spring run) O.  tshawytscha Native Verified 1,2,3 1,2,3,4,5,6,7,8 1,2,3 1,2,3 

Chum salmon O.  keta Native Verified -- 10 -- -- 
Pink salmon O. gorbuscha Native Verified -- 10 -- -- 

Rainbow trout O. mykiss Native Verified 1,2,3 1,2,3,4,5,6,7,8 1,2,3 1,2,3 
Subtotal of Species by Reach 22 41 17 9 

Total Species 45 
Source of information reporting species occurrence in identified river reach : 1 = Beak (1989); 2= CDFG (1991); 3=Koslowski (2004); 4= Campos and Massa (2010a); 5= Campos and Massa (2010b); 6=Massa and Campos (2006); 7=Massa and McKibbin (2005); 8=Massa (2004); 9=Cramer Fish Sciences (2011); 10=RMT VAKI 
database; 11= Massa pers. comm. August 2012; 12=CALFISH (UC Davis 2012) (anecdotal); 13=Schilling (2003); 14=Campos pers. comm.. November 2012... 
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3.1 Fish Fauna 
 
Historically, the Sacramento–San Joaquin Drainage, on the west side of the Sierra Nevada, 
which includes the Yuba River watershed, supported a rich, native fish fauna (Moyle 1995).  
Native fishes include anadromous and resident species.  Native anadromous species that occur or 
have the potential to occur in the Yuba River downstream of Englebright Dam include two runs 
of Chinook salmon, steelhead, green sturgeon and white sturgeon, and Pacific lamprey 
(Lampetra tridentata) and River lamprey.  Native resident species include rainbow trout 
(Oncorhynchus mykiss), riffle and prickly sculpin (Cottus asper), speckled dace (Rhinichthys 
osculus), Sacramento sucker (Catostomus occidentalis occidentalis), Sacramento pikeminnow 
(Ptychocheilus grandis), Sacramento hitch (Lavinia exilicauda exilicauda), California roach, 
hardhead, Sacramento splittail, Sacramento blackfish (Orthodon microlepidotus), Tule perch 
(Hysterocarpus traskii), three-spined stickleback (Gasterosteus aculeatus) (Moyle 1976; Moyle 
et al. 1997, Moyle 2002).  Non-native anadromous fish that have the potential to occur in the 
Yuba River Downstream of Englebright Dam include American shad and striped bass (Morone 
saxatilis).  Non-native resident fishes include black bass, sunfish, catfish, and brown trout 
(Salmo trutta) – all of which have been routinely stocked in Sierra Nevada reservoirs to support 
recreational angling.  Other non-natives could include wakasagi (Hypomesus nipponensis), 
golden shiner, and fathead minnows that are typically used as bait in reservoir fisheries.  Based 
on the biological data available, streams in the Project Vicinity8 may serve as a transition zone 
that provides habitat suitable for both cold- and warm-water fish species. 
 
As occurs throughout the drainage in the Yuba River downstream of Englebright Dam, the use of 
different portions of aquatic resources by various fish species is influenced by variations in 
environmental conditions and by the habitat requirements, life history, and daily and seasonal 
movements and behavior of each species.  The distribution of common native fishes in the river 
reflects the historical distribution of common native fishes in the larger Central Valley drainage.  
Central Valley streams have headwaters in mountain areas and flow through steep canyons and 
deep pools in the foothills before flowing into slow-moving rivers on the valley floor. 
 
The habitats found in mountain, foothills, and valley floor contain distinct assemblages of fish 
that have wide or narrow zones of overlap, depending on the gradient of the stream and other 
environmental conditions, such as temperature and flow regimes.  The overlap among regions 
with distinct assemblages, often call zones, is fairly broad.  Four assemblages can usually be 
recognized in Central Valley streams: the rainbow trout assemblage, the pikeminnow-hardhead-
sucker assemblage, the California roach assemblage, and the deep-bodied fish assemblage 
(Moyle 2002).  The Yuba River downstream of Englebright Dam is primarily occupied by the 
pikeminnow-hardhead-sucker and California Roach assemblages, bounded by the rainbow trout 
assemblage in the uppermost reach and the deep-bodied assemblage in the lowermost reach.  
Table 3.1-1 lists the native species occurring in the Yuba River downstream of Englebright Dam 
and the associated fish assemblage.  
 

                                                 
8  For the purposes of this relicensing, the Project Vicinity is defined as the area surrounding the Project in the order of a county 

or United States Geological Survey 1:24,000 topographic quadrangle. 
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Table 3.1-1.  Native fish species and associated assemblages of the Yuba River watershed. 
Common and Scientific Name Assemblage Habitat 

SUCKERS (CATASTOMIDAE) 
Sacramento sucker (Catostomus o. occidentalis) Pikeminnow-hardhead-sucker Lowlands, foothills 

SCULPINS (COTTIDAE) 
Riffle sculpin (Cottus gulosus) Rainbow trout High elevation, lowlands, foothills 
Prickly sculpin (Cottus asper) Pikeminnow-hardhead-sucker Lowlands, foothills 
   
   

MINNOWS (CYPRINIDAE) 
Hitch (Lavinia exilicauda) Deep-bodied fishes Lowlands, foothills 
Sacramento roach (L. symmetricus) California roach Foothills 
Sacramento hardhead (Mylopharodon conocephalus) Pikeminnow-hardhead-sucker Lowlands, foothills 
Sacramento pikeminnow (Ptychocheilus grandis) Pikeminnow-hardhead-sucker Lowlands, foothills 
Sacramento speckled dace (Rhinichthys osculus ssp) Rainbow trout High elevation, lowlands, foothills 
Sacramento black fish (Orthodon microlepidotus ) Deep-bodied fishes Lowlands 
Sacramento splittail (Pogonichthys macrolepidotus) Deep-bodied fishes Lowlands 

SURFPERCHES (EMBIOTOCIDAE) 
Tule perch (Hysterocarpus traskii) Deep-bodied fishes Lowlands, foothills 

STICKLEBACK (GASTEROSTIEDAE) 
Three-spined stickleback (Gasterosteus aculeatus) Pikeminnow-hardhead-sucker Lowland, foothills 

LAMPREYS (PETROMYZONTIDE) 
Pacific lamprey (Entosphenus tridentata) Anadromous Anadromous, foothills, lowlands 
River lamprey (Lampetra ayersi) Anadromous Anadromous, coastal streams, lowlands 

TROUTS AND SALMON (SALMONIDAE) 
 Central Valley steelhead (Oncorhynchus mykiss) Anadromous Anadromous, lowlands, foothills 

Central Valley Chinook salmon (spring-run) (O. tshawytscha) Anadromous Anadromous, high elevation, foothills, 
lowlands 

Central Valley Chinook salmon  (fall-run) (O.  tshawytscha) Anadromous Anadromous, foothills, lowlands 
Rainbow trout (O. mykiss) Rainbow trout Resident, foothills, high elevation 

Adapted from NID 2008 
Sources: Moyle et al. 1996, Moyle 2002 
 
 
3.1.1 Native Fish Assemblages 
 
3.1.1.1 Rainbow Trout Assemblage 
 
The rainbow trout assemblage is typically found in the upper reaches of the watershed, where 
gradients are high and flow is perennial, swift and cools (Moyle 2002).  The streams are 
comprised primarily of riffles with few, deep pools.  The dominant, native fish is rainbow trout, 
but sculpin, Sacramento sucker and speckled dace are typically part of this assemblage.  This 
zone is a typical destination of anadromous salmonids (e.g., Chinook salmon and especially 
steelhead), supporting spawning and juvenile rearing. 
 
3.1.1.2 Pikeminnow-Hardhead-Sucker Assemblage 
 
The foothill areas of the Central Valley support the pikeminnow-hardhead-sucker assemblage, 
which occur at elevations between approximately 250 and 1,800 feet (ft) (Moyle 2002).  The 
pikeminnow-hardhead-sucker fish assemblage zone is characterized by streams that have average 
summer flows greater than 10 cubic feet per second (cfs); deep, rocky pools; and wide, shallow 
riffles.  Water quality is usually very good (high clarity, low conductivity, high dissolved oxygen 
(DO), summer temperatures between 19°C and 22°C, with complex habitat created by stream 
meanders and riparian vegetation.  However, some streams may become intermittent in the 
summer, or have such reduced flows that fish are confined to pools.  Summer water temperatures 
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in such streams may exceed 25°C and may track air temperatures closely.  Sacramento 
pikeminnow and Sacramento sucker are usually the most abundant native fishes of this 
assemblage.  Other fishes that are part of this assemblage include hardhead, speckled dace, 
California roach, riffle sculpin (Cottus gulosus), and rainbow trout.  Anadromous fishes, mainly 
Chinook salmon, steelhead rainbow trout, and Pacific lamprey, have spawning grounds in the 
same zone in stream reaches downstream of impediments to migration (Moyle 2002). 
 
3.1.1.3 California Roach Assemblage 
 
The California roach assemblage occurs in small, warm tributaries, to larger streams that flowed 
through open foothill woodlands of oak and foothill pine (Moyle 2002).  Streams that support the 
California roach assemblage are located in the foothills in much of the same region that contain 
the pikeminnow-hardhead-sucker assemblage. 
 
During summer the streams are usually intermittent, so fish are often confined to stagnant pools 
that may exceed 30°C during the day.  The streams are swift and subject to flooding during the 
winter and spring.  The primary permanent resident in this zone is the California roach.  Because 
of its small size and tolerance of low oxygen levels and high temperatures, roach survives where 
most other fish cannot.  During winter and spring, Sacramento sucker, pikeminnow, and other 
native minnows use the streams for spawning and juveniles for rearing (Moyle 2002). 
 
3.1.1.4 Deep-bodied Fishes Assemblage 
 
Historically, fishes of this assemblage were found in a variety of habitat types ranging from 
stagnant backwaters and shallow Tule beds, to deep pools and long stretches of slow moving 
river.  Deep-bodied fish, (e.g., Tule perch, and historically Sacramento perch and thicktail chub 
[Gila crassicauda]) and juvenile fishes predominated in the weedy backwaters while specialized 
adult cyprinids (e.g., splittail and blackfish) occupied the large stretches of open water.  Large 
pikeminnow and suckers also live here in abundance, migrating upstream to spawn in tributaries 
in spring.  Anadromous salmon, steelhead, and sturgeon passed through the zone on their way 
upstream to spawn. 
 
3.1.2 Life History and Status of Fish Species Reported to Occur in the Lower 

Yuba River 
 
The following discussions address general life history behavior and habitat requirements that are 
informative to the discussion of non-ESA listed fish species in the Yuba River downstream of 
Englebright Dam.  Much of the information was obtained from the University of California, 
Davis fish website http://calfish.ucdavis.edu/species/.  
 

http://calfish.ucdavis.edu/species/
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3.1.2.1 Southern Distinct Population Segment of Northern American Green Sturgeon 
(FT) (Native)9 

 
Information regarding the Southern Distinct 
Population Segment (DPS) of North American 
green sturgeon (Acipenser medirostris) 
distribution, movement and behavioral patterns, as 
well as lifestage-specific habitat utilization 
preferences is generally lacking throughout the 
rivers in the California Central Valley, including 
the Yuba River.  Further, limited information on 
North American green sturgeon movement, 

spawning and timing is available for the Sacramento and the Feather rivers.  North American 
green sturgeon occasionally range into the Feather River but numbers are low and there are no 
data documenting historical spawning (Beamesderfer et al. 2007). 
 
North American green sturgeon in the Sacramento River have been documented and studied 
more widely than in either the Feather or the Yuba rivers.  North American green sturgeon adults 
in the Sacramento River are reported to begin their upstream spawning migrations into 
freshwater during late February, prior to spawning between March and July, with peak spawning 
believed to occur between April and June (Adams et al. 2002).  NMFS (2009) reports that based 
on recent data gathered from acoustically tagged adult North American green sturgeon, they 
migrate upstream during May as far as the mouth of Cow Creek, near Bend Bridge on the 
Sacramento River. 
 
NMFS (2009) reports that adult North American green sturgeon prefer deep holes greater than 5 
meters deep at the mouths of tributary streams, where they spawn and rest on the bottom.  After 
spawning, many adults remain in the river until November (Klimley et. al. 2007).  Heublein et al. 
(2006, 2009) reported the presence of adults in the Sacramento River during the spring through 
the fall into the early winter months, holding in upstream locations prior to their emigration from 
the system later in the year.  North American green sturgeon downstream migration appears to be 
triggered by increased flows, decreasing water temperatures, and occurs rapidly once initiated 
(NMFS 2009).  Some adult North American green sturgeon rapidly leave the system following 
their suspected spawning activity and re-enter the ocean in early summer (Heublein et al. 2006).  
NMFS (2009) states that North American green sturgeon larvae and juveniles are routinely 
observed in Rotary Screw Traps (RST) at Red Bluff Diversion Dam and Glenn Colusa Irrigation 
District, indicating spawning occurs upstream of both these sites. 
 
Brown (2007) suggested that spawning in the Sacramento River may occur from April to June, 
and that the potential spawning period may extend from late April through July as indicated by 
the rotary screw trap data at the Red Bluff Diversion Dam from 1994 to 2000. 
 
Heublein et al. (2009) observed that North American green sturgeon enter San Francisco Bay in 
March and April and migrate rapidly up the Sacramento River to the reach between Glenn 
                                                 
9  Photo Source: http://calfish.ucdavis.edu/species/?uid=35&ds=241  

http://calfish.ucdavis.edu/species/?uid=35&ds=241
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Colusa Irrigation District and Cow Creek.  The fish lingered at these regions at the apex of their 
migration for 14–51 days, presumably engaged in spawning behavior, before moving back 
downriver. 
 
The habitat requirements of North American green sturgeon are not well known.  Eggs are likely 
broadcast and externally fertilized in relatively fast water and probably in depths greater than 3 
meters.  Preferred spawning substrate is likely large cobble where eggs settle into cracks, but 
spawning substrate can range from clean sand to bedrock (Moyle 2002).  Water temperatures 
above 20°C are reportedly lethal to North American green sturgeon embryos (Cech et al. 2000; 
Beamesderfer and Webb 2002).  
 
3.1.2.2 White sturgeon (Native)10 

 
White sturgeon (Acipenser transmontanus) 
are anadromous fish that spend most of 
their lives within an estuary, usually 
returning to freshwater only to spawn, 
although they can travel hundreds of 
kilometers between estuaries and river 

systems.  White sturgeon begins migrating into freshwater during winter, often triggered by high 
peak flows.  Spawning occurs between February and early June.  Optimal spawning temperatures 
range from 8-19°C.  These sturgeons spawn in deep swiftwater areas with rock and gravel 
substrate.  White sturgeon eggs are tacky, which allows them to stick to the substrate until the 
larvae emerge 4-12 days later.  Once the larvae hatch, they are suspended in the water column by 
a buoyant yolk sac, allowing them to be carried by the current downstream toward the estuary.  
Sturgeon distribution is age dependent and a function of salinity tolerance.  The younger fish rear 
on the upstream or freshwater end of an estuary, moving toward the ocean as they grow.  As the 
young adapt to the changes in salinity they may move around a bay or estuary to find an area of 
optimal brackish water.  They grow quickly in their first year, up to 30 cm full length in the San 
Francisco Bay estuary.  Sturgeons are bottom feeders, feeding on clams, crabs, and shrimp.  
Sturgeon are opportunistic feeders and, as they grow, they expand their diet to include fish, such 
as anchovies, starry flounder, smelt and striped bass, as well as crayfish, trout, frogs, and salmon.  
Male sturgeon sexually matures before the females typically when they are at least 10-12 years 
old and 75-105 cm long.  Females mature when they are 12-16 years old and are 95-135 cm long.  
White sturgeon does not breed annually with only a small percentage of the adult population 
spawning in a given season.  Males may spawn every 1-2 years and females every 2-4 years.  
White sturgeons have a long life span that may have exceeded 100 years historically. 
 

                                                 
10  Photo Source: http://calfish.ucdavis.edu/species/?uid=113&ds=241  
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3.1.2.3 Inland Silverside (Introduced)11 
 

Inland Silverside (Menidia beryllina) (also known 
as Mississippi silverside) is native to the Western 
Atlantic and from the Gulf of Mexico to 
northeastern Mexico.  Inland Silverside is 
considered to be a marine species that enters rivers.  
In freshwater, the inland silverside usually occurs at 
the surface of clear, quiet water over sand or gravel.  
They are most common in shallow, warmwater 
lakes, reservoirs, and estuaries (U.C. Davis 2012).  
Some landlocked populations reproduce in 
freshwater.  
 

Temperatures between 20°C and 25°C are preferred but Mississippi silversides have been found 
in waters as cold as 8°C and as warm as 34°C.  They can also withstand salinities up to 33 
milligrams per liter (mg/l), but 15 mg/l is the optimal salinity for larval growth.  This hardiness 
allows them to do well in disturbed areas with heavy amounts of agricultural pollution.  Schools 
are organized by size and make dramatic group movements within a lake circling each other in 
patterns or crossing over one another with no mixing of the two sizes.  Spawning occurs any time 
of the day in April-September when temperatures are between 15°C and 30°C.  
 
3.1.2.4 Sacramento Sucker (Native)12 

 
The only sucker native to the Sacramento– 
San Joaquin drainage, this species is 
widespread and abundant, including in 
altered habitats.  Although it is frequently 
accused of competing with trout for food 
and space, there is little evidence that this 
is true (Christenson 1978; Baltz and 
Moyle 1984).  
 
Sacramento suckers (Catostomus 
occidentalis occidentalis) are capable of 

thriving in diverse conditions within streams, lakes, and mild estuarine environments.  Most 
suckers are found in clear cool streams and in lakes at moderate elevations.  Sacramento suckers 
often share waters with pikeminnow, roach, and hardhead.  Young larvae typically begin their 
life in streams or lake tributaries by hiding and remaining in the gravel substrate.  The post-larval 
and juvenile fish are often swept downstream in the current when they enter the main flow.  
Sacramento suckers have a diet made up of mostly algae, invertebrates, and detritus.  The larval 
suckers feed on detritus and browse the bottom in warm protected streams, while juvenile fish 
forage along the bottom of stream banks of these warm streams.  Young fish may stay in this 

                                                 
11  Photo Source: http://calfish.ucdavis.edu/species/?uid=52&ds=241  
12  Photo Source: http://calfish.ucdavis.edu/species/?uid=84&ds=241  
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warm water for several years before moving into lakes or larger rivers.  Adult fish typically rest 
or hold in the deeper water during the day and feed during the first and last hours of the day.  The 
larger fish may occupy pools, runs, or riffles in area where vegetation or rocks provide cover 
from birds and other predators.  Their diet consists mostly of diatoms and detritus, with 
invertebrates playing a smaller role.  The fish tend to grow larger and more rapidly in warmer 
streams and lakes as opposed to streams that are cool year round.  At 4-6 years old, Sacramento 
suckers become sexually mature and begin a spawning ritual that may involve a migration to a 
warmer and smaller stream.  Spawning is triggered by the onset of warmer water temperatures 
and usually occurs between February and June.  Suckers spawn in groups, sending fertilized eggs 
down into the substrate and out into the current.  The eggs settle in gravel and slackwater areas, 
hatching after 2-4 weeks. 
 
3.1.2.5 Black Crappie (Introduced)13 
 

Black crappie (Pomoxis nigromaculatus) has been 
successfully introduced into reservoirs and lakes 
throughout the United States.  The exact date of 
introduction into California is uncertain because 
of confusion between the two crappie species, but 
1908 is reportedly the most likely year, with 
introduction of black crappie from Illinois into 
reservoirs in southern California.  Black crappie 
were transplanted to the Central Valley in either 
1916 or 1919 (or both) and quickly became 
abundant.  Black crappie was established in the 

Colorado River by the 1940s.  They are now well established mainly in reservoirs, in all major 
basins of California, except the upper Klamath basin and few Great Basin watersheds.  They can 
be expected anywhere in the state where there is warm, quiet water (Moyle 2002).  
 
Black crappie are reportedly usually found in highly localized shoals around large submerged 
objects during the day, but move off shore (or inshore if prey are abundant) in the evening and 
early morning (Moyle 2002).  Black crappies are reportedly distributed along the water column 
(Moyle 2002). 
 
Water temperatures greater than 31°C are reportedly stressful to black crappie, and those above 
37°C to 38°C are reportedly usually lethal (Moyle 2002).  Reported optimal summer water 
temperatures for black crappie appear to be around 27°C to 29°C (Moyle 2002).  The spawning 
substrates used by black crappie reportedly are mud or gravel bottoms (Moyle 2002).  Spawning 
substrates used by black crappie reportedly include, clay, sand, and fine gravel.  Black crappie 
also prefer substrates near aquatic vegetation (Wang 1986), including mud, sand, or gravel near 
shores with aquatic vegetation (Wang 1986).  Black crappie reportedly begin to spawn once 
water temperatures exceed 14°C to 17°C (Moyle 2002).  The water temperature preference for 
black crappie spawning reportedly ranges from 18°C to 20°C (Moyle 2002). 
 
                                                 
13  Photo Source: http://calfish.ucdavis.edu/species/?uid=8&ds=241  
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3.1.2.6 Bluegill (Introduced)14 
The native range of bluegill (Lepomis macrochirus) 
includes the freshwaters of Central and Eastern 
North America.  Bluegill has been introduced into 
many places east and west of their native range 
(Wang 1986). 
 
Bluegill was introduced to California in 1908 and 
now populates the Delta and westward to San Pablo 
Bay (Wang 1986).  The bluegill may be the most 
well known of all the sunfish, and it is certainly the 
most popular with anglers and consumers (Brunson 
and Morris 2000; Wang 1986).  Bluegill are found 

in shallow lakes, reservoirs, ponds, streams, and sloughs at low elevations (Moyle 2002).  
Bluegill reportedly survive winter water temperatures of 2°C to 5°C, and summer water 
temperatures of 40°C to 41°C; however, reportedly select water temperatures of 27°C to 32°C 
(Moyle 2002).  Bluegill are reportedly associated with rooted aquatic plants and with river and 
lake bottoms consisting of silt, sand, or gravel (Moyle 2002).  Bluegill spawning reportedly 
begins when water temperatures reach 18°C to 21°C (Moyle 2002).  Bluegill reportedly spawn in 
spring and continue through September (Moyle 2002), with peak spawning reportedly occurs in 
June and July (Wang 1986).  Bluegill eggs reportedly tolerate water temperatures ranging from 
22°C to 23°C) (Wang 1986). 
 
3.1.2.7 Green Sunfish (Introduced)15 

The green sunfish (Lepomis cyanellus) may be one of the 
most adaptable, abundant and environmentally tolerant of 
the sunfishes (Brunson and Morris 2000).  Green sunfish are 
native to eastern and central North America, and introduced 
to the western states, including Utah, Nevada, and 
California (Wang 1986).  Green sunfish were originally 
introduced to California in San Diego County in 1891 
(Moyle 2002).  It is found in a wide variety of habitats 
ranging from ponds and lakes to river systems.  

 
Green sunfish can live 10 years, and mature at the beginning of their third year (Moyle 2002).  
Green sunfish can survive water temperatures greater than 38°C (Moyle 2002).  Green sunfish 
are associated with shallow, weedy areas, aquatic plants, and muddy bottoms (Moyle 2002).  
Green sunfish inhabit small, warm streams (especially intermittent), ponds, and lake edges.  
Green sunfish are rare in habitats that contain more than 3 or 4 other species (Moyle 2002).  In 
rivers, green sunfish are found in riprap and old car bodies.  In Central California, they are 
abundant in intermittent streams that are warm, turbid, and have muddy-bottomed pools 
containing beds of aquatic plants.  Green sunfish are found in streams that have been heavily 
disturbed or polluted by human activity (Moyle 2002). 

                                                 
14  Photo Source: http://tuolumnerivertac.com/Photos/bluegill.jpg  
15  Photo Source: http://tuolumnerivertac.com/Photos/green_sunfish.jpg  
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Green sunfish spawn in water temperatures ranging from 15°C to 28°C, although in California, 
spawning does not begin until water temperatures reach 19°C (Moyle 2002).  Green sunfish 
build nests in water 1.6 to 19.7 inches deep (Moyle 2002).  Green sunfish spawn from May 
through August, with peak spawning occurring in May and June (Moyle 2002).  Juvenile green 
sunfish inhabit small ponds with dense vegetation, ditches with filamentous algae, and nearshore 
areas of large reservoirs (Wang 1986).  Young-of-year green sunfish feed on zooplankton and 
small benthic invertebrates such as chironomid midge larvae and mayfly larvae.  As juvenile 
green sunfish mature, they feed on large aquatic insects, dragonfly larvae, terrestrial insects, 
crayfish, and fish (Moyle 2002).  Juvenile green sunfish are preyed upon by largemouth bass and 
other piscivores (Moyle 2002). 
 
3.1.2.8 Largemouth Bass (Introduced)16 
 

Largemouth bass (Micropterus salmoides), 
a non-native species to the Yuba River 
watershed, is not listed as threatened or 
endangered under Federal or State 
regulations, nor is it a CSC or a Federal 
Species of Concern.  Recreational fishing 
for largemouth bass is regulated by CDFG. 
 
They were first introduced in California in 

1891 (Dill and Cordone 1997; Moyle 2002).  Since then, largemouth bass have been introduced 
to suitable waters throughout the State.  Among the reasons for introduction were mosquito and 
algal control, and recreational sportfishing.  
 
The majority of largemouth bass in California are the northern subspecies Micropterus salmoides 
salmoides, with a minority of the population being the larger Micropterus salmoides floridanus, 
which was experimentally introduced in the mid-1970s (Moyle 1976).  The two subspecies are 
now known to hybridize (Dill and Cordone 1997). 
 
Spawning occurs for the first time during the second or third spring at about 18 to 21 centimeters 
(cm) total length (TL).  The first noticeable sign is nest building by males, which starts when the 
water temperature reaches 14°C to 16°C.  Spawning takes place from April through June, up to 
temperatures of 24°C.  Nests are shallow pits in depths of 3.3 to 6.6 ft made by the male fanning 
sand, gravel, or debris from the substrate.  The nests are often built next to submerged objects, 
located large distances from other largemouth bass nests.  The eggs adhere to the substrate and 
hatch in 2 to 5 days.  The sac fry usually spend 5 to 8 days in or near the nest (Moyle 1976).  
Largemouth bass spawning is limited to freshwater (Moyle 2002). 
 
For the first month or two after hatching, fry feed mainly on rotifers and small crustaceans. 
Young-of-the-year bass stay close to shore in schools that swim in the open water.  By the time 
they are about 50 to 60 mm, standard length, they feed largely on aquatic insects and fish fry, 
including other largemouth bass.  After they reach about 100 to 125 mm standard length, they 
                                                 
16  Photo Source: http://calfish.ucdavis.edu/species/?uid=47&ds=241  
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prey primarily on fish and crayfish.  However, bass may be selective, preferring crayfish, 
tadpoles, or frogs to fish.  Sometimes specific fish species are the selected prey for a local bass 
community, and can vary year to year.  Selective feeding has been shown to not be proportional 
to the relative abundance of the prey species (Moyle 1976).  
 
3.1.2.9 Redear Sunfish (Introduced)17 

Redear sunfish (Lepomis microlophus) are native to the 
southeastern U.S., including Florida, and to the Rio 
Grande and lower Mississippi river systems.  Redear 
sunfish are widely planted throughout the warmer regions 
of the U.S. (Moyle 2002).  Redear sunfish are native to the 
Mississippi River and eastward to Florida, and were 
introduced to the Colorado River and southern California 
in the 1950s (Wang 1986).  Redear sunfish were 
introduced to the lower Colorado River in 1948 or 1949 
and first collected in California in 1951.  They have since 
been introduced to southern California, the Russian River, 

and the Central Valley (Moyle 2002).  As a warmwater fish, redear sunfish are pelagic or littoral 
(Moyle 2002).  Redear sunfish live in relatively deep waters, near the bottom of ponds, lakes, 
river backwaters, and sloughs (Moyle 2002).  Redear sunfish are reportedly most abundant in 
waters more than 3 feet deep (Moyle 2002).  Moyle (2002) reports that redear sunfish inhabit 
deeper waters of warm, quiet ponds, lakes, river backwaters, and sloughs with substantial beds of 
aquatic vegetation. 
 
Redear sunfish prefer to spawn in shallow waters of ponds and reservoirs in gravel, sand, and 
hard clay (Wang 1986).  Spawning of redear sunfish reportedly takes place when water 
temperatures reach 21°C to 24°C (Moyle 2002).  Redear sunfish spawn throughout the summer, 
beginning as early as mid-April (Moyle 2002).  Redear sunfish peak spawning occurs in the 
spring (Wang 1986).  Reproduction and growth of redear sunfish are inhibited in water that is too 
turbid (Moyle 2002). 
 
 

                                                 
17  Photo Source: http://calfish.ucdavis.edu/species/?uid=74&ds=241  
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3.1.2.10 Smallmouth Bass (Introduced)18 
 

Smallmouth Bass (Micropterus dolomieu) are native 
to the Upper Mississippi drainage south through 
Arkansas, and in the Great Lakes watershed.  They 
were introduced to most of U.S. and worldwide.  In 
California they are present in larger tributaries at 
elevation of 328-3,280 ft (100-1,000 m) (Moyle 
2002).  Smallmouth Bass were introduced into 
Central California in 1874, in San Mateo County 
(Moyle 2002). 
 
A warmwater species, smallmouth bass are 
distributed in the water column (Moyle 2002).  

Smallmouth Bass inhabit both lentic and lotic environments (Moyle 2002).  Smallmouth Bass 
tend to concentrate in areas with water depths of 3.3-32.8 ft (Moyle 2002).  Smallmouth Bass 
reportedly concentrate in narrow bays or in areas along shore where rocky shelves project under 
water (Moyle 2002).  Smallmouth bass reportedly prefer large, clear lakes and clean streams and 
rivers with abundant cover.  Smallmouth bass are reportedly most abundant in streams with 
moderate gradients 0.75 to 4.70 m/km.  Smallmouth bass have become established in a number 
of reservoirs, and they are usually most abundant in the upstream end of the reservoirs (Moyle 
2002).  Suitable spawning substrate includes rubble, gravel, and sand bottoms approximately 3.3 
ft (1 m) in depth, near submerged logs, boulders or other cover (Moyle 2002).  Nesting and 
reproduction reportedly can be disrupted by high flows, either because embryos and fry are 
washed out of the nests or because lower water temperatures reduce spawning activity (Moyle 
2002).  Usually, smallmouth bass males build nests on rubble, gravel, or sand bottoms at depths 
of approximately 3.3 ft.  However, nests have reportedly been recorded on varying substrates at 
depths ranging from 1.5-16.5 ft (Moyle 2002).  In Northern California reservoirs, most 
reportedly spawning occurs in May and June, but in streams, spawning may extend into July 
depending on flow and water temperatures (Moyle 2002). 
 
Juvenile smallmouth bass reportedly tolerate water temperatures ranging from 25°C-26°C 
(Coutant and DeAngelis 1983).  Optimal water velocity for young-of-year Smallmouth Bass 
reportedly is 0.26-0.42 ft/sec (Moyle 2002).  Juvenile smallmouth bass reportedly preferred low 
velocities (Barrett and Maughan 1994). 
 
 

                                                 
18  Photo Source: http://tuolumnerivertac.com/Photos/smallmouth_bass.jpg  
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ATTACHMENT 3-9C 

SUMMARIES OF PERTINENT STUDIES AND RELATED 
INFORMATION ON FISH SPECIES DOWNSTREAM OF 
ENGLEBRIGHT DAM 
 
The following is a detailed description of studies, evaluations and related reports and data sets 
reviewed during conduct of this study. 

Rotary Screw Trapping (RST) surveys have been ongoing in the Yuba River since 1999.  
Trapping conducted near Hallwood Boulevard, about 7.5 miles upstream of the confluence of the 
Yuba and Feather rivers, has focused on juvenile Chinook salmon and steelhead, although 
captures of other fish species have been recorded.  For example, 21 species of fish were captured 
during 2003-2004 sampling (Massa 2004) and 2004-2005 sampling periods (Massa and 
McKibbin 2005).  These data provide information regarding species diversity, composition, 
relative abundance, and temporal migratory distributions.  Information on spatial distribution, 
habitat conditions, as well as abundance, diversity, composition and other attributes of the LYR 
fish community have been acquired from other studies.  Extensive fish community surveys in the 
LYR have been conducted by electrofishing in shallow water river margins and side channels at 
19 sites, river margin snorkeling surveys at the same 19 sites at which electrofishing was 
conducted, and mid-channel snorkeling surveys in 54 river channel segments (Kozlowski 2004).  
In addition, electrofishing was conducted at 9 sampling sites, and snorkeling surveys were 
conducted at 39 sampling sites by Beak (1989) and reported by CDFG (1991).  The results of 
these surveys provide the majority of information on the fish community in the Yuba River 
downstream of Englebright Dam and are summarized in the following.   

1. Beak (1989) and California Department of Fish and 
Game (CDFG) 1991 

 
Beak (1989) and CDFG (1991) both report on the assessment of aquatic resources that were 
conducted on the Lower Yuba River downstream of Englebright Dam between 1986 and 1988, 
when CDFG and its contractor (Beak Consultants Inc.) conducted studies addressing fish 
community structure.  The studies were conducted in four reaches: 1) Narrows Reach extending 
below Englebright Dam at RM 24 to the downstream side of the Narrows 1 and Narrows 2 
powerhouses at RM 22; 2) Garcia Gravel Pit Reach beginning downstream of the Narrows Reach 
at RM 22 and extending to the USACE’s Daguerre Point Dam1

                                                 
1  Daguerre Point Dam was constructed by the California Debris Commission in 1910; is owned, operated and maintained by the United States 

Army Corps of Engineers; and is not included as a Project facility in FERC licenses for the Yuba River Development Project.  

 at approximately RM 11.5; 3) 
Daguerre Point Dam Reach extending to the downstream terminus of the Yuba Goldfield at 
approximately RM 3.5; and 4) the Simpson Lane Reach approximately 3.5 to the confluence 
with the Feather River at RM 0 in the town of Marysville.  The results of the Beak (1989) studies 
led to the development of CDFG’s Lower Yuba River Fisheries Management Plan Final Report 
in 1991. 
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According to Beak (1989) and CDFG (1991), electrofishing and snorkel survey techniques were 
used to gather data on the aquatic community because each method addressed different 
informational needs of the study.  Snorkeling surveys allowed for the characterization of juvenile 
salmonid habitat during spring months that were otherwise inaccessible to boat electrofishing, 
such as shallow near shore and riffle areas.  Electrofishing was conducted primarily to assess 
those species that were under-represented in snorkel surveys.  Nine sites throughout the four 
study reaches were electrofished during February 1987 including 1 site in the Narrows Reach, 3 
sites in the Garcia Gravel Pit Reach, 2 sites in the Daguerre Point Dam Reach, and 3 sites in the 
Simpson Lane Reach.  All sites except the two Daguerre Point Dam Reach sites were sampled 
again during May 1987.  Snorkel surveys were conducted at 39 sites within the four study 
reaches including five sites in the Narrows Reach, 10 sites in the Garcia Gravel Pit Reach, 12 
sites in the DPD Reach (7 immediately downstream of Daguerre Point Dam and 5 downstream 
of Hallwood Boulevard), and 12 sites in the furthest downstream Simpson Lane Reach. 
 
Relative abundance estimates from electrofishing (Table 1.1-1) indicate Chinook salmon and 
Sacramento sucker were the most abundant species, comprising 49 percent and 32 percent of 
total electrofishing catch by number, respectively.  Most other species represented less than 1 
percent of total abundance, including steelhead/rainbow trout, Pacific lamprey, hardhead, 
California roach, speckled dace, and centrarchid species (e.g., smallmouth bass, blue gill, and 
green sunfish).  Snorkel survey abundance estimates (Table 1.1-2) similarly suggested Chinook 
salmon was the most abundant fish species representing 49 percent of all fish observed.  
However, steelhead/rainbow trout comprised 22 percent of total observations, followed by 
Sacramento sucker (11 percent) and Sacramento pikeminnow (10 percent).  No American shad 
were captured or observed by either electrofishing or snorkel surveys, possibly due to low water 
conditions during the spring of 1987 and 1988 as postulated by CDFG (1991). 
 
Beak (1989) captured a total of 1,707 fish by electrofishing.  Only three fish species (i.e., 
Chinook salmon, Sacramento sucker, and green sunfish) were captured in the Narrows Reach.  
Diversity was greater in the Garcia Gravel Pit Reach including Chinook salmon, 
steelhead/rainbow trout, speckled dace, hardhead, Sacramento pikeminnow, Sacramento sucker, 
green sunfish, bluegill, and riffle sculpin.  Six of these 10 species were similarly sampled from 
the Daguerre Point Dam Reach excluding steelhead/rainbow trout, speckled dace, and the two 
sunfish species.  Pacific lamprey, smallmouth bass, and Tule perch were only collected in the 
most downstream sampling sites. 

A total of 8,815 fish was observed during CDFG (1991) snorkeling surveys.  Chinook salmon 
and steelhead/rainbow trout were present in all four reaches and were the only fish observed just 
below Englebright Dam.  Pacific lamprey, Sacramento pikeminnow, Sacramento sucker, 
smallmouth bass, and riffle sculpin were observed in all sampling sites downstream of the 
Narrows Reach.  Hardhead and Tule perch were only observed downstream of Daguerre Point 
Dam.  CDFG (1991) reported that American shad and striped bass were confined to the area 
downstream of Daguerre Point Dam, and that few shad appear able to use the fishways at the 
dam. 
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According to CDFG (1991) speckled dace and Pacific lamprey densities were highest in the fast 
flowing riffle and run/glide habitats, whereas, Sacramento sucker and Sacramento pikeminnow 
were observed in both deep pools (adults and juveniles) and shallow pools (juveniles). 
 
The following is a summary of pertinent results of fish community surveys conducted by Beak 
(1989) and reported by CDFG (1991) in its Lower Yuba River Fisheries Management Plan.  The 
resources Agency Department of Fish and Game Stream Evaluation report No. 91-1.  February 
1991. 
 

• The peak of upstream shad migration through the western Sacramento-San 
Joaquin Delta occurs during March, April, and May (Painter et al. 1979).  
Migration into the Yuba River is believed to occur during April through June.  
Shad spawn only in freshwater (Leim 1924; Massmann 1952; Walburg 1960).  
Spawning typically occurs from late April through July on the Feather River 
(Painter et al. 1977).  Studies conducted from 1972 through 1974 on the Yuba 
River indicate that Yuba River shad spawning this same time period (CDFG 
1975).  This period corresponds to the May through mid-July period cited by 
Wooster and Wickwire (1970) from studies conducted in 1963.  

• Spawning intensity apparently is related to water temperature. During studies of 
American shad in the Feather and Yuba rivers from 1971 through 1974, spawning 
intensity (as measured by egg abundance) increased or decreased in the direction 
of the temperature change when day to day water temperatures changed greater 
than +/- 3F (CDFG 1975).  A similar response was noted in the angler catch rate 
(R.E. Painter, CDFG, per. comm. 1989).  The majority of fish die after spawning 
but some survive to spawn the next year.  Post spawning mortality increases in 
warm water, particularly at 68.0F and higher (Moyle 1976).  

• Striped bass occur in the lower Yuba River below DPD and are not know to 
migrate beyond the dam (Wooster and Wickwire 1970).  Adult and juvenile fish 
move into the river in May and June.  Movement in the river corresponds to the 
spawning period (Moyle 1976).  However, striped bass eggs and larvae have not 
been recovered in the Yuba River (Wooster and Wickwire 1970; CDFG 1975).  
Bass probably use the river for feeding rather than spawning.  

• A total of 1,707 fish representing 13 species and seven families were collected by 
electrofishing.  Three species were collected in the Narrows Reach, ten species in 
both the Garcia Gravel Pit and Simpson Lane reaches, and six species in the DPD 
reach.  Species collected only in the Simpson Lane Reach included Pacific 
lamprey, smallmouth bass, and Tule perch.  Bluegill and speckled dace were 
collected only in the Garcia Gravel Pit reach. 

• A total of 8,815 fish representing 13 species and eight families were observed by 
snorkeling during May 1988.  Sacramento pikeminnow, Sacramento sucker, 
smallmouth bass and sculpin were represented in all three river reaches 
downstream of the Narrows reach.  Tule perch and hardhead were observed in the 
DPD and Simpson Lane reaches, while speckled dace were observed in the Garcia 
Gravel Pit and DPD reaches.  
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• No American shad were seen in either snorkel or electrofishing samples, possibly 
due to the low water conditions experienced during the spring of 1987 and 1988. 
Although not all species noted in earlier studies by Beak (1976) were observed 
during this investigation, two additional species were observed (Tule perch and 
redear sunfish)  

• Relative abundance estimates calculated for all electrofishing sampling sites and 
periods combined, indicate that Chinook salmon and Sacramento sucker were by 
far the most abundant species, comprising 49 percent and 32 percent of the total 
catch, respectively.  These two species were followed in abundance by 
Sacramento pikeminnow (8 percent), Tule perch (4 percent), and riffle sculpin (4 
percent).  All other species individually represented less than 1 percent of the total 
number of fish collected 

• Relative abundance estimates calculated from snorkeling observations showed.  
Following the salmonids in abundance were Sacramento sucker (11 percent) and 
Sacramento pikeminnow (10 percent).  The remaining species individually 
represented less than 2 percent of the total number of fish collected 

• Certain species exhibited trends in habitat type use.  Rainbow/steelhead trout, 
speckled dace, and Pacific lamprey densities were highest in the fast water 
habitats (i.e., riffle and run/glide).  This preference for high velocity habitat by 
rainbow/steelhead trout may explain why they were not found in abundance in 
results of electrofishing as compared to snorkeling since it was difficult to sample 
riffle habitat with the electrofishing boat.  In contrast, adult Sacramento 
pikeminnow and Sacramento sucker were most abundant in deep pools, while the 
young of these two species displayed high densities in both deep and shallow 
pools 

• On the LYR the shad sport fishery is generally confined to the area between DPD 
and the confluence with the Feather River from May through July (Wooster and 
Wickwire 1970).  In 1969 several hundred shad were able to pass the dam and 
were observed upstream to Parks Bar.  In 1968 the shad run was estimated at 
30,000 to 40,000 spawners, and in 1969 at 40,000 spawners (USACE 1977) 

• Three species collected during the electrofishing study exhibited wide variation in 
seasonal abundance.  Chinook salmon relative abundance decreased from 70 
percent to in February to 23 percent in May.  Inversely, the relative abundance of 
Sacramento pikeminnow and Sacramento sucker increased from 2 and 19 percent 
in February to 13 and 47 percent in May, respectively. All other species exhibited 
seasonal changes in relative abundance of less than seven percent.  

• Rainbow/steelhead trout, speckled dace, and Pacific lamprey average densities 
were highest in the fast water habitats (i.e., riffle and run/glide).  In contrast, adult 
Sacramento pikeminnow and Sacramento sucker were most abundant in deep 
pools; the young of these two species exhibited high average densities in both 
deep and shallow pools.  All other species showed only slight variation in average 
density or were not present in sufficient numbers for comparison.  Juvenile 
pikeminnow, which were not observed in the deep pool habitat of the two 
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upstream reaches, had comparatively high average densities in deep pool habitat 
in the two downstream reaches.  Adult suckers were abundant in deep pools 
located in the Garcia Gravel Pit and DPD reaches.  

• Shallow pool habitat was characterized by low average fish densities in two of the 
three reaches where the habitat type existed.  Shallow pool habitat in the DPD 
reach contained extremely low densities of all fish except Chinook salmon.  
Similar results were evident in the Simpson Lane reach, all but Chinook salmon 
and juvenile pikeminnow occurred in very low densities.  However, the Garcia 
Gravel pit Reach shallow pool habitat contained relatively high densities of 
Chinook salmon, juvenile suckers, juvenile pikeminnow, rainbow/steelhead trout, 
and adult suckers  

• Average fish densities in run/glide habitat also varied among river segments.  
Speckled dace and Sacramento suckers in the Garcia Gravel Pit Reach, and 
juvenile pikeminnow and Tule perch in the Simpson Lane Reach displayed the 
highest non-salmonid average densities in run/glide habitat.  

• Highest average fish densities among riffle habitats occurred in the Garcia Gravel 
Pit Reach.  Highest average densities of non-salmonid fishes in riffles were for 
speckled dace in the Garcia Gravel Pit Reach, riffle sculpin in the DPD Reach, 
and Pacific lamprey, juvenile pikeminnow, and juvenile suckers in the Simpson 
Lane Reach. 

Pertinent summaries of the information reported by Beak (1989) and CDFG (1991) on species 
composition, relative abundance and habitat composition within the LYR are provided in Tables 
1.1-3 and 1.1-4. 
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Table 1.1-1.  Number and relative abundance of fishes collected by electrofishing in the lower Yuba River, February and May 1987 
February 
Common 
Name 

The Narrows Garcia Gravel Pit Daguerre Point Dam Simpson Lane Total Overall 
1 

No.* 
Total 
No. % 1 

No. 
2 

No. 
3 

No. 
Total 
No. % 1 

No. 
2 

No. 
Total 
No. % 1 

No. 
2 

No. 
3 

No. 
Total 
No. % Overall 

No. % 

Pacific lamprey -- 0 0.0 -- -- -- 0 0.0 -- -- 0 0.0 8 -- 3 11 3.0 11 1.2 
Chinook 
salmon 8 8 100* 201 -- 75 276 61.6 18 66 82 70.1 249 18 24 291 79.5 657 70.0 

Rainbow trout -- 0 0.0 7 -- -- 7 1.6 -- -- 0 0.0 -- -- 2 2 0.5 9 1.0 
Steelhead trout -- 0 0.0 2 1 1 4 0.9 -- 2 2 1.7 -- -- 2 2 0.5 8 0.9 
Speckled dace -- 0 0.0 -- -- -- 0 0.0 -- -- 0 0.0 -- -- -- 0 0.0 0 0.0 
Hardhead -- 0 0.0 -- 3 11 14 3.1 1 -- 1 0.9 -- -- -- 0 0.0 15 1.6 
Sacramento 
pikeminnow -- 0 0.0 3 6 8 17 3.8 3 3 6 5.1 2 -- -- 2 0.5 25 2.7 

Sacramento 
sucker -- 0 0.0 44 26 57 127 28.3 8 15 23 19.7 7 4 17 28 7.7 178 19.0 

Smallmouth 
bass -- 0 0.0 -- -- -- 0 0.0 -- -- 0 0.0 1 -- -- 1 0.3 1 0.1 

Green sunfish -- 0 0.0 -- -- -- 0 0.0 -- -- 0 0.0 -- -- -- 0 0.0 0 0.0 
Bluegill -- 0 0.0 -- -- -- 0 0.0 -- -- 0 0.0 -- -- -- 0 0.0 0 0.0 
Tule perch -- 0 0.0 -- -- -- 0 0.0 -- -- 0 0.0 -- 19 -- 19 5.2 19 2.0 
Rifle sculpin -- 0 0.0 1 -- 2 3 0.7 3 -- 3 2.6 1 2 7 10 2.7 16 1.7 

Total 8 8 100.0 258 36 154 448 100.0 31 86 117 100.0 268 43 55 366 100.0 939 100.0 
                    

May 
Common 

Name 

The Narrows Garcia Gravel Pit Daguerre Point Dam Simpson Lane Total Overall 
1 

No.* 
Total 
No. % 1 

No. 
2 

No. 
3 

No. 
Total 
No. % 1 

No. 
2 

No. 
Total 
No. % 1 

No. 
2 

No. 
3 

No. 
Total 
No. % Overall 

No. % 

Pacific lamprey -- 0 0.0 -- -- -- 0 0.0 

Not Sampled 

-- -- 2 2 0.7 2 0.3 
Chinook 
salmon 2 2 40.0 39 71 1 111 23.5 7 11 43 61 21.0 174 22.7 

Rainbow trout -- 0 0.0 -- -- -- 0 0.0 -- -- 2 2 0.7 2 0.3 
Steelhead trout -- 0 0.0 -- -- -- 0 0.0 -- -- -- 0 0.0 0 0.0 
Speckled dace -- 0 0.0 -- 10 -- 10 2.1 -- -- -- 0 0.0 10 1.3 
Hardhead -- 0 0.0 1 -- -- 1 0.2 -- -- -- 0 0.0 1 0.0 
Sacramento 
pikeminnow -- 0 0.0 -- 35 39 74 15.7 14 6 10 30 10.3 104 13.5 

Sacramento 
sucker 2 2 40.0 91 73 95 259 54.9 71 17 12 100 34.4 361 47.0 

Smallmouth 
bass -- 0 0.0 -- -- -- 0 0.0 2 -- -- 2 0.7 2 0.3 

Green sunfish 1 1 20.0 1 -- -- 1 0.2 1 -- -- 1 0.3 3 0.4 
Bluegill -- 0 0.0 -- -- 1 1 0.2 -- -- -- 0 0.0 1 0.1 
Tule perch -- 0 0.0 -- -- -- 0 0.0 27 3 23 53 18.2 53 6.9 
Rifle sculpin -- 0 0.0 11 4 -- 15 3.2 13 1 26 40 13.7 55 7.2 

Total 5 5 100.0 143 193 136 472 100.0  135 38 118 297 100.0 768 100.0 
Overall Total 13 920 117 657 1707 

Source: Beak 1989 
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Table 1.1-2.  Number and relative abundance of fishes observed by snorkeling, lower Yuba River, 
May 1988. 

Common Name 
The Narrows Total 

No. % 
Total 

Overall 
No. 

% Deep Pool Shallow Pool Run/Glide Riffle 
No. % No. % No. % No. % 

Pacific lamprey 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Chinook salmon 3 66.7 -- -- -- -- -- -- 3 66.7* NA NA 
Rainbow trout 
(juvenile) 3 33.3 -- -- -- -- -- -- 3 33.3 NA NA 

Rainbow trout 
(adult) 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 

unid. salmonids 
(juvenile) 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 

Speckled dace 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
California roach 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Hardhead 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Sacramento 
pikeminnow 
(juvenile) 

0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 

Sacramento 
pikeminnow (adult) 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 

unid. Cyprinids 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Sacramento sucker 
(juvenile) 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 

Sacramento sucker 
(adult) 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 

Mosquitofish 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Smallmouth bass 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Redear sunfish 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Tule perch 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 
Riffle sculpin 0 0.0 -- -- -- -- -- -- 0 0.0 NA NA 

Total 9        9  NA NA 
  

Common Name 
Garcia Gravel Pit Total 

No. % 
Total 

Overall 
No. 

% Deep Pool Shallow Pool Run/Glide Riffle 
No. % No.   % No. % 

Pacific lamprey 0 0.0 0 0.0 2 0.2 4 0.2 6 0.1 NA NA 
Chinook salmon 1,447 71.0 337 46.7 354 33.8 970 47.6 3108 53.2 NA NA 
Rainbow trout 
(juvenile) 119 5.8 88 12.2 568 54.3 874 42.9 1649 28.2 NA NA 

Rainbow trout 
(adult) 9 0.4 0 0.0 3 0.3 7 0.3 19 0.3 NA NA 

unid. salmonids 
(juvenile) 51 2.5 6 0.8 17 1.6 43 2.1 117 2.0 NA NA 

Speckled dace 5 0.2 11 1.5 37 3.5 119 5.8 172 0.9 NA NA 
California roach 20 1.0 0 0.0 0 0.0 0 0.0 20 0.3 NA NA 
Hardhead 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Sacramento 
pikeminnow 
(juvenile) 

0 0.0 88 12.2 1 0.1 0 0.0 89 1.5 NA NA 

Sacramento 
pikeminnow (adult) 18 0.9 4 0.6 1 0.0 0 0.0 23 0.4 NA NA 

unid. Cyprinids 0 0.0 0 0.0 1 0.1 1 0.0 2 0.0 NA NA 
Sacramento sucker 
(juvenile) 48 2.4 153 21.2 21 2.0 2 0.1 224 3.8 NA NA 

Sacramento sucker 
(adult) 321 15.8 35 4.8 39 3.7 8 0.4 403 6.9 NA NA 

Mosquitofish 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Smallmouth bass 0 0.0 0 0.0 0 0.0 1 0.0 1 0.0 NA NA 
Redear sunfish 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Tule perch 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Riffle sculpin 0 0.0 0 0.0 2 0.2 10 0.5 12 0.2 NA NA 

Total 2,038  722  1,046  2,039  5,845  NA NA 
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Table 1.1-2.  (continued) 
Common 

Name 

Daguerre Point Dam Total 
No. % 

Total 
Overall 

No. 
% Deep Pool Shallow Pool Run/Glide Riffle 

No. % No. % No. % No. % 
Pacific lamprey 8 1.3 3 1.9 1 0.4 4 0.8 16 1.1 NA NA 
Chinook 
salmon 21 3.5 136 87.2 171 76.3 283 58.7 611 41.8 NA NA 

Rainbow trout 
(juvenile) 0 0.0 9 5.8 5 2.2 129 26.8 143 9.8 NA NA 

Rainbow trout 
(adult) 3 0.5 0 0.0 3 1.3 3 0.6 9 0.6 NA NA 

unid. salmonids 
(juvenile) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 

Speckled dace 0 0.0 3 1.9 4 1.8 8 1.7 15 1.0 NA NA 
California roach 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Hardhead 7 1.2 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Sacramento 
pikeminnow 
(juvenile) 

220 36.7 1 0.6 8 3.6 7 1.5 236 16.2 NA NA 

Sacramento 
pikeminnow 
(adult) 

45 7.5 1 0.6 9 4.0 0 0.0 55 3.8 NA NA 

unid. Cyprinids 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Sacramento 
sucker 
(juvenile) 

11 1.8 2 1.3 2 0.9 3 0.6 18 1.2 NA NA 

Sacramento 
sucker (adult) 187 31.2 0 0.0 16 7.1 25 5.2 228 15.6 NA NA 

Mosquitofish 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 NA NA 
Smallmouth 
bass 0 0.0 0 0.0 2 0.9 0 0.0 2 0.1 NA NA 

Redear sunfish 5 0.8 0 0.0 0 0.0 0 0.0 5 0.3 NA NA 
Tule perch 92 15.4 0 0.0 0 0.0 0 0.0 92 6.3 NA NA 
Riffle sculpin 0 0.0 1 0.6 3 1.3 20 4.1 24 1.6 NA NA 

Total 599  156  224  482  1,461  NA NA 
             

Common 
Name 

Simpson Lane Total 
No. % 

Total 
Overall 

No. 
% Deep Pool Shallow Pool Run/Glide Riffle 

No. % No. % No. % No. % 
Pacific lamprey 4 1.3 1 0.4 25 5.7 59 12.4 89 5.9 111 1.3 
Chinook 
salmon 101 32.6 60 21.7 183 41.9 243 51.1 587 39.1 4,312 48.9 

Rainbow trout 
(juvenile) 0 0.0 0 0.0 26 5.9 8 1.7 34 2.3 1829 20.7 

Rainbow trout 
(adult) 0 0.0 1 0.4 10 2.3 5 1.1 16 1.1 44 0.5 

unid. salmonids 
(juvenile) 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 117 1.3 

Speckled dace 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 187 2.1 
California 
roach 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 20 0.2 

Hardhead 1 0.3 2 0.7 2 0.5 0 0.0 5 0.3 12 0.1 
Sacramento 
pikeminnow 
(juvenile) 

155 50.0 151 54.5 60 13.7 70 14.7 436 29.1 761 8.6 

Sacramento 
pikeminnow 
(adult) 

1 0.3 7 2.5 1 0.2 2 0.4 11 0.7 89 1.0 

unid. Cyprinids 30 9.7 3 1.1 43 9.8 1 0.2 77 5.1 79 0.9 
Sacramento 
sucker 
(juvenile) 

10 3.2 8 2.9 16 3.7 50 10.5 84 5.6 326 3.7 

Sacramento 
sucker (adult) 7 2.3 3 1.1 6 1.4 13 2.7 29 1.9 660 7.5 
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Table 1.1-2.  (continued) 
Common 

Name 

Simpson Lane (continued) Total 
No. % 

Total 
Overall 

No. 
% Deep Pool Shallow Pool Run/Glide Riffle 

No. % No. % No. % No. % 
Mosquitofish 0 0.0 8 2.9 0 0.0 0 0.0 8 0.5 8 0.1 
Smallmouth 
bass 1 0.3 0 0.0 0 0.0 0 0.0 1 0.1 4 0.0 

Redear 
sunfish 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 5 0.1 

Tule perch 0 0.0 32 11.6 65 14.9 21 4.4 118 7.9 210 2.4 
Riffle sculpin 0 0.0 1 0.4 0 0.0 4 0.8 5 0.3 41 0.5 

Total 310  277  437  476  1,500  8,815  
Source: Beak 1989 
* Bold numbers indicate highest percentage(s) observed for the associated reach 
 
 
Table 1.1-3.  Fish Community in the lower Yuba River based on Beak (1989) and CDFG (1991) 

 
Common Name/ Scientific 

Name 

 Reach 
T he  Narrows 

(RM  24 to RM  22 ) 
Above DPD 

(RM  22 to RM  11 .5) 
Below D PD 

(RM  11 .5  to  RM  3.5)  
Backwater Reach 

(R M  3.5  to  RM  0)  
Species 
Sculpin (prickly/riffle) 
Cottus sp. 

    

Sacramento  sucker 
Catostomus occidentalis 

    

Speckled  dace 
Rhinichthys osculus 

    

Steelhead/rainbow trout 
Oncorhynchus mykiss 

    

Chinook salmon 
O. t tshawytscha 

    

Sacramento  pikeminnow 
Ptychocheilus grandis 

    

American shad 
Alosa sapidissima 

    

Tule perch 
Histerocarpus traski 

    

Striped bass 
Morone saxatilis 

    

Pacific lamprey 
Lampetra tridentatus 

    

Hardhead 
Mylopharodon conocephalus 

    

Green sunfish 
Lepomis cyanellus 

    

Bluegill 
Lepomis macrochirus 

    

Mosquitofish 
Gambusia affinis 

    

Redear sunfish 
Lepomis microlophus 

    

California roach 
Lavinia symetricus 

    

Smallmouth  bass 
Micropterus dolomieui 

    

Legend     
 Most abundant    
 Abundant    
 Rare    
 Not Present    
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Table 1.1-4.  Summary of habitat composition by reach in the LYR per Beak (1989)  
Reach Habitat type Distance (ft) Percent 

Narrows low gradient riffle 950 7 
 moderate gradient riffle 650 5 
 run/glide 925 7 
 shallow pool 100 1 
 deep pool 8,775 63 
 Total 11,400  
Garcia Gravel pit low gradient riffle 13,625 24 
 run/glide 26,825 48 
 shallow pool 7,400 13 
 deep pool 8,550 15 
 Total 56,400  
Daguerre Point Dam low gradient riffle 6,175 15 
 run/glide 17,075 41 
 shallow pool 9,375 23 
 deep pool 8,775 21 
 Total 41,400  
Simpson Lane low gradient riffle 400 2 
 run/glide 2,100 11 
 shallow pool 2,800 15 
 deep pool 13,200 71 
 Total 18,500  

Total low gradient riffle 21,150 17 
 moderate gradient riffle 650 1 

 run/glide 46,925 37 
 shallow pool 19,675 15 
 deep pool 39,300 31 
 Total 127,700  

 
 
2. Kozlowski (2004) 
 
Kozlowski (2004) conducted electrofishing (early-July and late-August), a river margin survey 
(mid-August) just prior to the second electrofishing period during 2000, and two mid-channel 
snorkel surveys (late-July and early-September).  In addition, he reviewed 1999-2000 salvage 
data for the Hallwood-Cordua canal, a diversion canal located at Daguerre Point Dam, and 1999-
2001 trapping data for the Hallwood rotary screw trap (RST) near Hallwood Boulevard.  
Kozlowski (2004) observed a total of at least 12 species including sculpin, speckled dace, 
Sacramento sucker, Sacramento pikeminnow, Chinook salmon, rainbow trout, hardhead, Tule 
perch, American shad, striped bass, and lamprey (Table 2.1-1).  Kozlowski (2004) used “rainbow 
trout” to refer to O. mykiss regardless of the potential presence of forms with different life 
history patterns involving anadromy or non-anadromy. 
 
The study focused on the portion of the river between Marysville and the Narrows within the 
following four reaches: 1) the Simpson Lane Bridge (about RM 3.2) to the Yuba Goldfields 
(about RM 8.3); 2) the western boundary of the Yuba Goldfields (about RM 8.3) to Daguerre 
Point Dam (about RM 11.5); 3) upstream from Daguerre Point Dam (about RM 11.5) to the 
upstream side of Long Bar (about RM 16.2); and 4) Highway 20 (about RM 16.2) to the 
downstream side of the Narrows (about RM 22.2).  The habitat conditions within the surveyed 
sites are summarized in Table 2.1-2.  
 
A total of 6,224 fish representing 8 species in 6 families was collected by electrofishing (Figures 
2.1-2.3).  All fish collected, with the exception of one green sunfish, were native species.  
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Rainbow trout (3,053) dominated the catch numerically, followed by prickly and riffle sculpins 
(2,079), speckled dace (730), Sacramento sucker (309), Sacramento pikeminnow (46), Chinook 
salmon (5), Tule perch (1) and green sunfish (1).  The majority of fish collected was juveniles, 
although adult sculpins and speckled dace also were collected.  Speckled dace was the 
numerically dominant species collected in the reach immediately upstream of Daguerre Point 
Dam.  Overall, sculpin was the second most abundant species captured by electrofishing, and 
was the most abundant species collected downstream of Daguerre Point Dam.  Sacramento 
pikeminnow were distributed throughout the study area, although juvenile Sacramento 
pikeminnow were never very abundant.  Sacramento pikeminnow were collected at sites above 
and below Daguerre Point Dam, although their distribution was limited to the more downstream 
sites in both of these reaches. 

A total of 10 species of fish, representing 7 families, was observed by direct observation during 
snorkel surveys of mid-channel habitats (Tables 2.1-3 and 2.1-4).  Direct observation accounted 
for an additional four species, and three families of fish not collected by electrofishing including 
American shad, hardhead, striped bass, and Pacific lamprey.  Of these four species, only 
hardhead and lamprey are native to California.  The relative abundance of fish species observed 
by mid-channel snorkeling, in order of decreasing numerical abundance was Sacramento sucker, 
adult Chinook salmon, Sacramento pikeminnow, hardhead, American shad, striped bass, Tule 
perch, and adult lamprey.  Sacramento sucker was the most abundant species observed during 
snorkel surveys of mid-channel habitats and was widely distributed throughout all reaches.  
Kozlowski (2004) observed hardhead in all study reaches between Englebright Dam and the 
confluence of the Yuba River with the Feather River, although hardhead abundance estimates 
were generally low, often numbering fewer than 6 individuals.  Kozlowski (2004) observed 
Sacramento pikeminnow in all study reaches during mid-channel snorkel surveys, although 
Sacramento pikeminnow were more commonly observed downstream of Daguerre Point Dam.  
Kozlowski (2004) observed one adult lamprey during the first mid-channel snorkel survey 
(early-August) downstream of the dam.  Observations of American shad were limited to only 
two habitats that each contained a school larger than 25 individuals confined to the area 
downstream of DPD. 
 
Kozlowski (2004) observed fewer fish during river margin snorkel surveys than during the first 
electrofishing sampling period.  River margin snorkel surveys observed a total of 318 fish that 
represented 5 species and 3 families.  All fish observed in river margin habitats were native 
species.  Species observed in order of decreasing numerical abundance were rainbow trout, 
Sacramento pikeminnow, Sacramento sucker, speckled dace, and juvenile Chinook salmon. 
 
Kozlowski (2004) found that native species dominated the fish fauna (in abundance, not in 
number of species. Introduced species were typically observed downstream of Daguerre Point 
Dam as opposed to similar habitats upstream of the dam.  A greater number of species were 
documented downstream of the dam relative to the number observed upstream of the dam, 
despite similar sampling effort above and below the dam.  According to Kozlowski (2004), 
Sacramento sucker had the widest distribution of any species in the Yuba River other than 
rainbow trout.  Rainbow trout were the predominant species documented at most of the sites 
upstream of Daguerre Point Dam.  Speckled dace were the dominant species documented 
immediately upstream of the dam.  Sculpin was the dominant species documented at all sites 



Yuba County Water Agency 
Yuba River Development Project 
FERC Project No. 2246 
 

 
Attachment 3-9C Technical Memorandum 3-9 Studies/Related Info on Fish Species 
Page C-12 ©2012, Yuba County Water Agency December 2012 

downstream of Daguerre Point Dam.  Although rainbow trout and sculpins were documented at 
sites downstream and upstream of Daguerre Point Dam, respectively, species abundance at these 
locations was low.  No more than 5 striped bass were ever observed within a single habitat and 
all were observed downstream of the dam. 
 
The following is a summary of pertinent results of fish community surveys conducted by 
Kozlowski (2004):  
 

• Overall, sculpins were the second most abundant species captured, and were the most 
abundance species collected downstream of DPD.  Catches exceeded 4,000 
fish/hectare at all sites below the dam. 

• Upstream of DPD, sculpins were collected only at the 4 sites nearest the dam (i.e., 
sites); however, sculpins were not collected from Sites 14 through 19, although they 
were observed infrequently in this reach of the river during reconnaissance-level 
snorkel surveys. 

• Sculpin density was negatively correlated with river kilometer, elevation, and median 
substrate size.  Sculpin density was positively correlated with average mean water 
column velocity and water temperature.  In addition, sculpin density was negatively 
correlated with rainbow trout.  Total length of measured sculpins ranged from 18mm 
to 132mm. 

• The distribution of speckled dace overlapped with that of sculpins and extended 
upstream beyond where sculpins were collected.  Unlike sculpins, the abundance of 
speckled dace peaked upstream of DPD, ranging from 0 to 7,007 fish per hectare. By 
contrast, speckled dace abundance downstream of DPD ranged from 0 to 1,358 fish 
per hectare. 

• Speckled dace density was not statistically correlated with any one of the 8 
environmental variables (river km, elevation, channel gradient, mean water depth, 
mean water velocity, median substrate, substrate cover, water temperature); however, 
was positively correlated with Sacramento sucker density.  Fork length of measured 
speckled dace ranged from 18mm to 77mm. 

• Sacramento sucker had the widest distribution of any species other than rainbow 
trout.  Sacramento sucker density was not statistically correlated with any of the 8 
environmental variables.  However, suck density was positively correlated with 
speckled dace density.  Fork length of measured Sacramento sucker ranged from 
21mm to 69mm. 

• Although adult Sacramento pikeminnow were distributed throughout the study area, 
juvenile pikeminnow were never very abundant in the catch.  Pikeminnow densities 
rarely exceeded 500 fish/hectare.  Densities peaked at 817 fish/hectare downstream at 
site 2 in reach 1. 

• Sacramento pikeminnow density was negatively correlated with river kilometer, 
elevation, median substrate size, and substrate cover.  Pikeminnow density was 
positively correlated with water temperature.  Pikeminnow density was not correlated 
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with the density of any other species.  Fork length of measured pikeminnow ranged 
from 29 mm to 70 mm. 

• Eight species of fish other than rainbow trout were observed during surveys of mid-
channel habitats.  These species, in order of decreasing abundance, are: Sacramento 
sucker, adult Chinook salmon, Sacramento pikeminnow, hardhead, American shad, 
striped bass, Tule perch, and adult lamprey. 

• Even though the area of habitat surveyed was approximately equal upstream and 
downstream of DPD, 4 more fish species were observed in Reaches 1 and 2, 
compared to 3 and 4.  Rainbow trout, Sacramento sucker, Sacramento pikeminnow, 
hardhead, and adult Chinook salmon were observed occupying mid-channel habitats 
upstream and downstream of DPD.  American shad, striped bass, Tule perch, and 
lamprey were observed downstream of DPD only.  American shad and striped bass 
were the only alien species observed. 

• Sacramento sucker were the most abundant species observed during snorkel surveys 
of mid-channel habitats.  Like rainbow trout, they were also widely distributed, 
appearing in all reaches.  When suckers were observed they were often seen in large 
schools, sometimes numbering over 100 individuals. 

• Sacramento pikeminnow were observed in each study reach; however, they were 
more commonly observed in downstream habitats.  Overall, fewer pikeminnows were 
observed than rainbow trout, Sacramento sucker, or Chinook salmon.  

• Hardhead were observed in each study reach; however, their overall numbers were 
generally low.  When hardhead were observed, they often numbered fewer than 6 
individuals.  Hardhead were slightly more abundant and were observed in several 
more habitats during the second snorkel survey.  

• Tule perch, American shad, striped bass, and lamprey were observed downstream of 
DPD only.  Generally, numbers of fish for all 4 species was low.  Observations of 
American shad were limited to two habitats that each contained a school larger than 
25 individuals.  Similarly, Tule perch were observed in only 6 habitats; however, they 
were often observed in schools consisting of more than 5 individuals. By contrast, no 
more than 5 striped bass were every observed within a single habitat.  

• When alien species were encountered they were typically observed occupying 
habitats downstream of DPD as opposed to habitats upstream of the dam. 
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Table 2.1-1.  Summary of species observed by reach and by habitat type during the 2000 Lower 
Yuba River snorkel surveys, Kozlowski (2004) 

September 2010  
Reach Reach 1 Reach 2 Reach 3 Reach 4 
Habitat Type Run Pool Run Run Run Pool 
Count* 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
Rainbow trout 8 5 0 1 3 0 3 6 0 0 4 7 1 2 4 0 4 6 
Sacramento sucker 0 4 9 0 0 4 0 2 6 0 2 9 0 3 3 0 3 7 
Chinook salmon 7 0 0 1 2 0 6 1 1 7 1 2 0 0 0 4 3 1 
Sacramento pikeminnow 4 3 0 1 3 0 4 0 0 1 2 0 1 0 0 3 2 0 
Hardhead 3 2 0 0 0 0 1 0 0 2 0 0 1 0 0 2 0 0 
American shad 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Striped bass 3 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tule perch 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lamprey spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
July - August 
Reach Reach 1 Reach2 Reach 3 Reach 4 
Habitat Type Run Pool Run Run Run Pool 
Count 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
Rainbow trout 7 5 0 2 2 0 3 4 1 1 6 4 2 3 1 2 4 4 
Sacramento sucker 0 2 10 0 0 4 0 0 8 0 2 8 2 4 1 1 3 6 
Chinook salmon 3 1 0 2 1 0 3 0 0 5 2 1 2 0 0 3 1 0 
Sacramento pikeminnow 7 1 1 1 1 0 2 0 0 1 0 0 0 1 0 0 1 0 
Hardhead 1 2 0 1 0 0 2 0 0 2 0 0 0 0 0 0 0 0 
American shad 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Striped bass 4 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tule perch 2 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lamprey spp. 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
TOTAL 
Reach Reach 1 Reach2 Reach 3 Reach 4       
Habitat Type Run Pool Run Run Run Pool 
Count 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 
Weight 3 13 40 3 13 40 3 13 40 3 13 40 3 13 40 3 13 40 
Rainbow trout 15 10 0 3 5 0 6 10 1 1 10 11 3 5 5 2 8 10 
Sacramento sucker 0 6 19 0 0 8 0 2 14 0 4 17 2 7 4 1 6 13 
Chinook salmon 10 1 0 3 3 0 9 1 1 12 3 3 2 0 0 7 4 1 
Sacramento pikeminnow 11 4 1 2 4 0 6 0 0 2 2 0 1 1 0 3 3 0 
Hardhead 4 4 0 1 0 0 3 0 0 4 0 0 1 0 0 2 0 0 
American shad 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Striped bass 7 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Tule perch 3 2 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 
Lamprey spp. 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

*Fish counts were recorded as groups, 1+ 1-5 fish, 2 = 6-25 fish and 3 = more than 25 fish 
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Table 2.1-2.  Summary of habitat type composition and condition during the 2000 Lower Yuba 
River fish surveys, Kozlowski (2004). 

Reach 
Sample 

Site 
Distance 
from FR 

Dominant 
habitat type 

Average 
channel 
gradient 
(m/km) 

Mean 
water 

depth (m) 

Mean 
water 

velocity 
(m/s) 

Median 
(D50) 

Substrate 
size (mm) 

Substrate 
cover 
score 

Mean water 
temperature 

(oC) 

1 

1 5.2 Run 2.1 0.24 0.34 32 2 17.3 

2 8.4 Run 3.2 0.23 0.48 50 5 16.6 

3 10.2 Run 1.6 0.23 0.52 28 2 16.2 

4 15.4 Run 3.5 0.24 0.3 67 6 15.1 

5 15.5 Riffle 3.5 0.18 0.51 80 11 15.1 

6 17.5 Run 3.1 0.41 0.25 114 27 14.7 

2 
7 18 Run 3.6 0.29 0.21 100 17 14.6 

8 18.1 Riffle 3.6 0.26 0.54 74 10 14.6 

9 18.3 Riffle 5.4 0.21 0.46 50 4 14.5 

3 

10 19.4 Riffle 2.2 0.21 0.33 72 14 14.3 

11 20.6 Run 3.5 0.35 0.38 72 11 14.1 

12 22.1 Run 4.7 0.27 0.25 89 13 13.8 

13 24.7 Run 1.2 0.25 0.18 132 17 13.6 

4 

14 26.9 Run 2.4 0.17 0.02 68 11 13.4 

15 29 Run 1.9 0.31 0.17 139 17 13.2 

16 30.5 Run 6.2 0.27 0.37 110 18 13 

17 30.6 Run 6.2 0.2 0.07 130 19 14 

18 32.3 Run 4.1 0.38 0.14 156 23 12.9 

19 32.4 Run 4.1 0.18 0.31 71 21 12.8 
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Table 2.1-3.  Abundance rating scores for fish species observed during snorkel surveys of mid-channel habitas in the lower Yuba River, 28 
July – 8 August, 2000. 

Reach 
Mid-

channel 
segment 

Habitat 
type 

Rainbow 
trout 

Sacramento 
sucker 

Chinook 
salmon 

Sacramento 
pikeminnow Hardhead American 

shad 
Striped 

bass Tuleperch Lamprey 
spp. 

1 

1 Run 1 3 -- 2 2 -- 1 2 -- 
2 Run 1 3 -- 1 -- -- 1 -- -- 
3 Run 1 3 -- 1 -- -- -- 2 -- 
4 Run 1 3 -- -- -- -- -- -- -- 
5 Pool 1 3 -- -- -- -- 1 -- -- 
6 Run 2 3 2 1 -- -- -- -- -- 
7 Run 1 3 -- 1 -- -- -- -- -- 
8 Run 2 3 -- 1 -- -- -- 1 -- 
9 Run 1 3 1 1 1 -- 1 1 -- 

10 Run 2 2 -- -- -- -- -- -- -- 
11 Pool 2 3 1 2 -- -- 1 -- -- 
12 Run 2 2 1 -- -- -- -- -- -- 
13 Run 2 3 1 3 2 3 1 3 -- 
14 Run -- 3 -- 1 -- -- -- -- -- 
15 Pool 1 3 2 -- -- -- -- 1 -- 
16 Run 1 -- -- -- -- -- -- -- -- 
17 Pool 2 3 1 1 1 -- -- 2 -- 

Westerm Boundary of Yuba Goldfields 

2 

18 Run 2 3 -- -- 1 -- -- -- -- 
19 Run 2 3 1 1 1 -- -- -- -- 
20 Run 1 3 -- -- -- -- -- -- -- 
21 Run 1 3 1 -- -- -- -- -- 1 
22 Run 3 3 -- -- -- -- -- -- -- 
23 Run -- -- -- -- -- -- -- -- -- 
24 Run 2 3 -- -- -- -- -- -- -- 
25 Run 2 3 -- -- -- -- -- -- -- 
26 Run 1 3 1 1 -- -- -- -- -- 

Daguerre Point Dam 

3 

27 Run 3 3 1 -- 1 -- -- -- -- 
28 Run 2 3 1 -- -- -- -- -- -- 
29 Run 2 3 2 -- -- -- -- -- -- 
30 Run 2 3 2 -- 1 -- -- -- -- 
31 Run 2 2 3 -- -- -- -- -- -- 
32 Run 1   -- -- -- -- -- -- 
33 Run 3 3 1 1 -- -- -- -- -- 
34 Run 2 2 1 -- -- -- -- -- -- 
35 Run 3 3 1 -- -- -- -- -- -- 
36 Run 2 3  -- -- -- -- -- -- 
37 Run 3 3  -- -- -- -- -- -- 
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Table 2.1-3.  (continued). 

Reach 
Mid-

channel 
segment 

Habitat 
type 

Rainbow 
trout 

Sacramento 
sucker 

Chinook 
salmon 

Sacramento 
pikeminnow Hardhead American 

shad 
Striped 

bass Tuleperch Lamprey 
spp. 

Upstream Side of Long Bar 

4 

38 Pool 2 3 1 -- -- -- -- -- -- 
39 Pool 3 3 1 2 -- -- -- -- -- 
40 Run -- 1 1 -- -- -- -- -- -- 
41 Pool 2 2 -- -- -- -- -- -- -- 
42 Pool 2 3 -- -- -- -- -- -- -- 
43 Run 2 2 -- -- -- -- -- -- -- 
44 Pool 2 3 2 -- -- -- -- -- -- 
45 Run 3 3 -- 2 -- -- -- -- -- 
46 Run 1 2 -- -- -- -- -- -- -- 
47 Pool 3 3 1 -- -- -- -- -- -- 
48 Pool 3 3 -- -- -- -- -- -- -- 
49 Run 2 2 1 -- -- -- -- -- -- 
50 Pool 3 2 -- -- -- -- -- -- -- 
51 Run 1 1 -- -- -- -- -- -- -- 
52 Pool 1 1 -- -- -- -- -- -- -- 
53 Pool 1 2 -- -- -- -- -- -- -- 
54 Run 2 2 -- -- -- -- -- -- -- 

Abundance ratings are: 1=1-5 fish; 2=6-25 fish; and 3=>25 fish. Blanks represent that the species was not observed. Rainbow trout abudnance ratings are based on combined totals of juveniles and 
adults observed within each mid-channel segment.  

 
 
Table 2.1-4.  Abundance rating scores for fish species observed during snorkel sureys of mid-channel habitats in the lower Yuba River, 13 
– 25 September, 2000.  

Reach 
Mid-

channel 
segment 

Habitat 
type 

Rainbow 
trout 

Sacramento 
sucker 

Chinook 
salmon 

Sacramento 
pikeminnow Hardhead American 

shad 
Striped 

bass Tuleperch Lamprey 
spp. 

1 

1 Run 1 3 1 2 2 -- -- 1 -- 
2 Run 2 3 1 1 1 -- -- -- -- 
3 Run 2 3 -- 1 1 -- -- -- -- 
4 Run 1 2 -- -- -- -- -- -- -- 
5 Pool 1 3 -- 1 -- -- -- -- -- 
6 Run 2 3 1 1 -- -- -- -- -- 
7 Run 2 3 1 2 -- -- 1 -- -- 
8 Run 1 3 1 1 -- -- -- -- -- 
9 Run 1 3 1 2 2 -- 1 -- -- 

10 Run 1 2 -- -- -- -- -- -- -- 
11 Pool 2 3 1 2 -- -- 1 -- -- 
12 Run 1 3 1 -- -- -- -- -- -- 
13 Run 2 3 -- -- 1 -- 1 -- -- 
14 Run 1 2 -- -- -- -- -- -- -- 
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Table 2.1-4.  (continued) 

Reach 
Mid-

channel 
segment 

Habitat 
type 

Rainbow 
trout 

Sacramento 
sucker 

Chinook 
salmon 

Sacramento 
pikeminnow Hardhead American 

shad 
Striped 

bass Tuleperch Lamprey 
spp. 

1 
(cont’d) 

15 Pool 2 3 2 2 -- -- 1 -- -- 
16 Run 1 2 -- -- -- -- -- -- -- 
17 Pool 2 3 2 2 -- -- -- -- -- 

Westerm Boundary of Yuba Goldfields 

2 

18 Run 1 2 -- -- -- -- -- -- -- 
19 Run 2 3 1 1 -- -- -- -- -- 
20 Run 2 3 1 1 -- -- -- -- -- 
21 Run 2 3 1 -- -- -- -- -- -- 
22 Run 2 3 3 1 -- -- -- -- -- 
23 Run 1 -- 1 -- -- -- -- -- -- 
24 Run 2 2 1 -- -- -- -- -- -- 
25 Run 2 3 1 -- -- -- -- -- -- 
26 Run 1 3 2 1 1 1 -- -- -- 

Daguerre Point Dam 

3 

27 Run 3 3 1 2 1 -- -- -- -- 
28 Run 3 3 1 -- -- -- -- -- -- 
29 Run 2 3 2 -- -- -- -- -- -- 
30 Run 3 3 3 -- -- -- -- -- -- 
31 Run 2 2 3 2 -- -- -- -- -- 
32 Run 3 3 1 1 1 -- -- -- -- 
33 Run 3 3 1 -- -- -- -- -- -- 
34 Run 2 2 1 -- -- -- -- -- -- 
35 Run 3 3 1 -- -- -- -- -- -- 
36 Run 2 3 -- -- -- -- -- -- -- 
37 Run 3 3 1 -- -- -- -- -- -- 

Upstream Side of Long Bar 

4 

38 Pool 3 2 3 1 -- -- -- -- -- 
39 Pool 3 3 2 2 -- -- -- -- -- 
40 Run 3 2 -- -- -- -- -- -- -- 
41 Pool 2 3 -- 1 -- -- -- -- -- 
42 Pool 2 2 -- -- -- -- -- -- -- 
43 Run 3 3 -- -- -- -- -- -- -- 
44 Pool 3 3 2 1 1 -- -- -- -- 
45 Run 3 3 -- 1 1 -- -- -- -- 
46 Run 2 2 -- -- -- -- -- -- -- 
47 Pool 3 3 2 -- -- -- -- -- -- 
48 Pool 3 3 1 2 -- -- -- -- -- 
49 Run 3 2 -- -- -- -- -- -- -- 
50 Pool 3 3 1 -- -- -- -- -- -- 
51 Run 1 -- -- -- -- -- -- -- -- 
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Table 2.1-4.  (continued) 

Reach 
Mid-

channel 
segment 

Habitat 
type 

Rainbow 
trout 

Sacramento 
sucker 

Chinook 
salmon 

Sacramento 
pikeminnow Hardhead American 

shad 
Striped 

bass Tuleperch Lamprey 
spp. 

Upstream Side of Long Bar (continued) 

4 
(cont’d) 

52 Pool 2 2 1 -- -- -- -- -- -- 
53 Pool 2 3 1 -- -- -- -- -- -- 
54 Run 2 3 -- -- -- -- -- -- -- 

Abundance ratings are: 1=1-5 fish; 2=6-25 fish; and 3=>25 fish. Blanks represent that the species was not observed. Rainbow trout abudnance ratings are based on combined totals of juveniles and 
adults observed within each mid-channel segment.  
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Figure 2.1-1.  Relative abudnance by study reach of major species collected by electrofishing in the 
LYR during July – September 2000 (Kozloski 2004). 
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Figure 2.1-2.  Relative abudnance by study reach of major species collected by snorkeling in the 
LYR during July – September 2000 (Kozloski 2004). 
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Figure 2.1-3.  Relative abudnance by habitat type of major species collected by electrofishing in the 
LYR during July – September 2000 (Kozloski 2004). 
 
 
3. YCWA Lower Yuba River Redd Dewatering and Fry 

Stranding Monitoring and Evaluation  
 
In D-1644, the SWRCB in 2001 directed YCWA to submit a plan, in consultation with USFWS, 
NMFS, and CDFG that describes the scope and duration of future flow fluctuation studies to 
verify that Chinook salmon and steelhead redds are being adequately protected from dewatering 
with implementation of D-1644 criteria (ICF-JSA 2003).  In RD-1644, the SWRCB in 2003 
readopted this requirement. After various comments and revisions, the March 2002 Plan (Plan) 
was approved by the SWRCB on April 17, 2002.  Phase I of the Plan was undertaken in 2002, 
and implementation of Phase II of the Plan continues. 
 
These studies combine habitat mapping, field surveys, and information on the timing and 
distribution of fish rearing in the lower Yuba River to evaluate the effectiveness of D-1644 flow 
fluctuation and reduction criteria in protecting Chinook salmon and steelhead/rainbow trout fry.  
Three studies were conducted and summarized in the 2007 and 2008 Lower Yuba River Redd 
Dewatering and Fry Stranding Annual Reports (ICF-JSA 2008, 2009) to the SWRCB and the 
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2010 Progress Report: Yuba River Fish Stranding Surveys, to CDFG (ICF-JSA 2010) (Table 
3.1-1).  The first Lower Yuba River Redd Dewatering and Fry Stranding Study was conducted in 
April 2007 to evaluate bar and off-channel stranding of juvenile salmonids associated with a 
flow reduction of 1,300-900 cfs (at Smartsville) at a ramping rate of 100 cfs per hour.  Bar 
stranding was again evaluated in June with a temporary flow reduction of 1,600-1,300 cfs at a 
rate of 100 cfs per hour.  Snorkel surveys were conducted between Rose Bar and the Highway 20 
Bridge in the lower Yuba River.  During the April 5, 2007 drawdown, field crews observed 8 
stranded salmon fry in the interstitial spaces of substrates on bar slopes (perpendicular to 
shoreline) ranging from 0.5 to 5.5 percent.  No stranded fish were observed during surveys 
conducted on June 18, 2007.  The presence of both juvenile Chinook salmon and 
steelhead/rainbow trout were confirmed in shallow, near-shore areas adjacent to the study sites, 
suggesting that the risk of bar stranding is greatly reduced by June.  Following April 5, 2007 
flow reductions, a total of 11,100 juvenile Chinook salmon were found in 20 isolated off-channel 
habitats.  Most (93 percent) of the isolated juveniles were newly emerged and exhibited a length 
ranging from 30 to 50 mm. 
 
Non-salmonid fish occurrence within the surveyed sites was also recorded and reported as 
presence/absence for each site (Table 3.1-2 through 3.1-5)  Other species observed in the off 
channel habitats during 2007 were juvenile pikeminnow, juvenile Sacramento sucker, and 
California roach, hardhead minnow, speckled dace, mosquitofish, largemouth bass, Tule perch, 
and  sunfish. 
 
An update Lower Yuba River Redd Dewatering and Fry Stranding Study was subsequently 
conducted from May 29, 2008 through June 4, 2008 with a scheduled flow reduction on June 1, 
2008.  Two of the three potential stranding locations had changed since the 2007 study.  A total 
of 7 stranded trout fry (ranging between 30-35mm) were observed in the interstitial spaces of 
substrates on bar slopes (perpendicular to shoreline) ranging from 2.0 to 5.7 percent.  Following 
the June 1, 2008 flow reductions, 266 juvenile salmonids were isolated in 6 off channel sites.  
ICF-JSA (2009) suggested that the preliminary findings indicated that juvenile steelhead/rainbow 
trout fry may be less vulnerable to off-channel stranding than juvenile Chinook salmon because 
of their more restricted distribution and inability to access off channel areas under late spring 
flow conditions. Long-term monitoring of several isolated off-channel sites confirmed that some 
sites can support juvenile salmonids for long periods and even produce favorable summer rearing 
conditions. 
 
In accordance with the Lower Yuba River Redd Dewatering and Fry Stranding Monitoring and 
Evaluation Plan (2003), YCWA and ICF-JSA will continue to monitor and evaluate stranding 
risk and flow-habitat relationships for off-channel stranding.  Future actions will include the 
following: (1) continued evaluation of the effects of time of day (night versus day) on stranding 
risk of juveniles; (2) inspection of interstitial habitats along the river margins to determine the 
presence of young fry before bar stranding evaluations; (3) evaluation of the effects of higher 
ramping rates (>100 cfs per hour) on stranding risk of larger fry and juveniles; (4) continued 
evaluation of the relationship between flow range and the number, area, and distribution of off-
channel sites that become disconnected from the main river; (5) evaluation of the effect of peak 
winter and spring flows on the incidence of off-channel stranding; and (6) continued monitoring 
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of habitat conditions and survival of Chinook salmon and steelhead/rainbow trout in selected off-
channel monitoring sites where stranding is frequently observed. 
 
Table 3.1-1.  General summary of flow reduction evaluations conducted on the LYR from 2007 to 
2010 

Date of Flow Reduction Evaluation Flow Reduction (cfs) 
Smartsville Gage Marysville Gage 

Apr 5, 2007 Bar and off-channel 1,300–900 1,400–950 
Jun 18, 2007 Bar 1,600–1,300 800–550 
Jun 1, 2008 Bar and off-channel 1,400–1,150 900–600 

Jun 28-Jun 30, 2010 Off-channel 4,000–3,200 3,400–2,600 cfs 

 
 
Table 3.1-2.  Location and habitat conditions of off channel sites surveyed containing non-ESA 
listed species prior to flow reduction in 2007 

Site Habitat Type Cover1 Substrate2 Water 
Temperature (oF) Other Species3 

1 Shore w G 79 pm 
1 Shore w G 79 ss 
7 Side channel w C 72 pm 

8b Pond av.w s,g 64 pm 
8b Pond av.w s,g 64 hh 
8b Pond av.w s,g 64 ss 

9a Groundwater 
channel w G 59 ss 

9a Groundwater 
channel w G 59 pm 

9a Groundwater 
channel w G 59 pl 

22 Groundwater 
channel no g,c,silt 53 ss 

22 Groundwater 
channel no g,c,silt 53 pm 

22 Groundwater 
channel no g,c,silt 53 sd 

22 Groundwater 
channel no g,c,silt 53 hh 

23a Side channel no g,c 61 ss 
23b Side channel no g,c,silt 64 ss 
30b Shore no g,c 53 ss 
37a Side channel No g,c 59 ss 
33 Shore W C 59 pm 

1w=woody material, av=aquatic vegetation, oh=overhead (cover/shade from vegetation) 
2s=sand, g=gravel, c=cobble 
3

 
pm=pikeminnow, ss= Sacramento sucker, hh=hardhead, sd=speckled dace 

 
Table 3.1-3.  Location and habitat conditions of off channel sites surveyed containing non-ESA 
listed species following flow reduction in 2007 

Site Habitat Type Cover1 Substrate2 Water 
Temperature (oF) 

Other Species3 

Below Daguerre Point Dam 
8b Pond Av silt,s,g 64-75 pm,ss,sf,sd,r,tp 
10 Side Channel Av c,g 66-72 pm,ss,sd,r,sc 
18 Edge pool Av c,g 66-70 sd,pm,ss,r,lmb,sf 

Above Daguerre Point Dam 
33 Scour pool Av c,g 55-65 pm,ss,r 
35 Side channel av,oh c,g 59-66 pm,ss,r 
35a Side channel Av c,g 66 ss 
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Table 3.1-3.  (continued). 
Site Habitat Type Cover1 Substrate2 Water 

Temperature (oF) 
Other Species3 

Above Daguerre Point Dam 
35b Pool Av c,g 59-64 pm,ss,r,sd 
36 Two pools w,oh c,g 64 pm,sd 
36a Pool w,oh c,g 54-66 pm,ss,sd 
38 Groundwater pool W g,c 57-61 pm,ss,sd 

1w=woody material, av=aquatic vegetation, oh=overhead (cover/shade from vegetation) 
2s=sand, g=gravel, c=cobble 
3

 
pm=pikeminnow, ss= Sacramento sucker, hh=hardhead, sd=speckled dace, r=roach, lmb=large mouth bass, tp=tuleperch, sf=sunfish 
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Table 3.1-4.  Location and habitat conditions of surveyed off channel sites containing non-ESA listed species following flow reduction in 2008 
Site Habitat Type Average Site Depth (ft) Temperature (oF) Cover Type (% area) Substrate1 Other Species2 

Channel Site Woody Aquatic Vegetation Overhead 

2 Edge 0.1 63 85 0 100 0 g -- 
9B Groundwater channel 0.9 59 70 0 90 0 g mf, pm 

17A Edge 0.1 -- 70 0 0 40 g,c pm 
17B Edge 0.0 -- -- -- -- -- -- -- 
18 Edge 1.4 -- -- -- 80 0 g,c -- 
21 Edge 0.2 -- 88 0 0 30 c,g pm, ss 

22A Edge 0.1 -- 91 0 0 0 g,c mf, sd 
24A Edge 0.1 61 86 0 0 0 g,c sd, pm 
24B Edge 0.0 -- -- -- -- -- -- -- 
24C Edge 0.0 -- -- -- -- -- -- -- 
32A Side channel 1.5 55 59 0 5 5 g ss, unid. fry 
33 Scour pool 1.0 41 65 10 0 5 c,g pm, ss, r 

35B Side channel 0.9 -- 60 5 80 5 c,g pm, r 
42B Edge/scour pool 1.3 -- 57 0 0 0 c -- 

1/ Substrate type: S = sand, G – gravel, C= cobble 
2/ Other fish species: SS= Sacramento sucker, MF= mosquito fish, PM= Pikeminnow R= roach, SD= Speckled dace, SC= Sculpin 
 
 
Table 3.1-5.  Off-Channel Sites Identified as Potential Fish Stranding Sites before the Flow Reduction on June 1, 2008 

Site Habitat Type Average Site Depth (ft) Temperature (oF) Cover Type (% area) Substrate Type1 Other Species2 

Channel Site Woody Aquatic Vegetation Overhead 

2 Edge 0.3 58 72 0 80 0 g,s Ss 
6 Groundwater channel 0.4 -- -- 0 85 0 g, silt mf, s 

8B Pond 3.3 64 64 0 70 0 silt pm, ss, sf 
9B Groundwater channel 1.3 62 67 0 90 0 g mf, om 

17A Edge 0.3 63 66 0 30 0 g,c sd, pm, ss 
17B Edge 0.3 63 77 0 80 0 c, silt sd, pm, mf 
18 Edge 1.2 61 66 0 70 0 c,g sd, pm, ss 

19C Groundwater channel 1.7 -- 27 0 0 80 d Pm. Ss 
21 Edge 0.4 57 59 0 30 0 c,g pm, ss, mf 

22A Edge 0.3 59 66 0 30 0 c ss, pm 
22B Edge 0.7 59 63 0 20 0 c ss, sd, pm 
24A Edge 0.3 61 63 0 40 0 g,c -- 
24B Edge 0.2 61 66 0 90 0 c,g ss 
24C Edge 0.2 61 66 0 90 0 g,c unid. fry 
29 Side channel 1.9 57 59 5 0 10 c,g ss, pm 

32A Side channel 1.6 55 57 0 5 5 g pm, ss 
33 Scour pool 0.5 55 55 10 40 156 c,g unid. fry 
34 Edge 1.0 55 61 0 0 5 c,g -- 
35 Side channel 0.5 55 56 5 25 20 c,g pm 
37 Side channel 0.3 54 56 0 0 30 c,g ss, pm 

42A Edge 0.8 51 51 0 0 0 g,c -- 
42B Edge/scour pool 1.2 51 52 0 0 5 c,g -- 
43 Groundwater channel 1.9 52 51 25 40 25 g,c -- 

1/ Substrate type: S = sand, G – gravel, C= cobble 
2/ Other fish species: SS= Sacramento sucker, MF= mosquito fish, PM= Pikeminnow R= roach, SD= Speckled dace, SC= Sculpin 
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CVPIA AFRP Rotary Screw Trap Surveys  
 
4. Massa and McKibbin (2005) and Massa (2004) 
 
Rotary Screw Traps (RSTs) were installed in the lower Yuba River as part of the Central Valley 
Project Improvement Act’s, Anadromous Fish Restoration Program for gathering information 
concerning juvenile salmon and steelhead trout life history strategies in the lower Yuba River 
(Massa 2004; Mass and McKibbin 2005).  Data were collected to determine and document the 
timing of downstream movement, the duration of downstream movement, to determine 
abundance and/or relative abundance, and to monitor the condition and size of downstream 
migratory juvenile Chinook salmon (Oncorhynchus tshawytscha) and juvenile Central Valley 
steelhead trout (Oncorhynchus mykiss).  Although the focus of these studies were on juvenile 
Chinook salmon and steelhead, at least 21 species of fish were captured during the 2003-2004 
sampling (Massa 2004) and 2004-2005 sampling periods (Massa and McKibbin 2005).  Data 
were obtained on the temporal distribution of salmonid and non-salmonid fishes throughout the 
course of the sampling periods.  Abiotic data (e.g., flows, temperature and turbidity) were 
recorded corresponding to daily observation of downstream movement of fishes.  Table 4.1-1 
shows other common species captured during the 2003-2004 (Massa 2004) and 2004-2005 
(Massa and McKibbin 2005) seasons.    
 
Table 4.1-1.  Fish Species captured in Rotary Screw Traps during the 2003-2004 and 2004-2005 
Seasons. 

Common Name Species 2003-2004 2004-2005 
American shad Alosa sapidissima X X 
Bluegill sunfish Lepomis macrochirus X X 
Brown bullhead Ameiurus nebulosus X X 
California roach Lavinia symmetricus X X 
Chinook salmon Oncorynchus tshawytscha X X 
Golden shiner Notemigonus crysoleucas X X 
Green sunfish Lepomis cyanellus X X 
Hardhead Mylopharodon conocephalus X X 
Largemouth bass Micropterus salmoides X X 
Mosquitofish  Gambusia affinis X X 
Pacific lamprey Entosphenus tridentatus X X 
Prickly sculpin Cottus asper X X 
Steelhead trout Oncorhynchus mykiss X X 
Riffle sculpin Cottus gulosus X X 
River lamprey Lampetra ayersi Not observed X 
Sacramento pikeminnow Ptychocheilus grandis X X 
Sacramento sucker Catostomus occidentalis X X 
Smallmouth bass Micropterus dolomieui X X 
Speckled dace Rhinichthys osculus X X 
Tule perch Hysterocarpus traski X X 
White catfish Ameiurus catus X X 
White crappie Pomoxis annularis X X 

 
 
4.2 Ongoing Data Collection and Monitoring Activities 
 
In addition to the previously conducted studies, numerous data collection and monitoring 
activities continue to be implemented on the Yuba River downstream of Englebright Dam, 
including monitoring being conducted by the Yuba Accord RMT, as well as activities being 
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conducted by other agencies and organizations.  Several of these activities are obtaining and 
developing information pertinent to the fish community of the lower Yuba River. 
 
4.2.1 Lower Yuba River Accord Monitoring and Evaluation Program 
 
The RMT, in collaboration with representatives from University of California at Davis and the 
Pacific States Marine Fisheries Commission, has developed a Monitoring and Evaluation 
Program (M&E Program) to guide the efficient expenditure of approximately $6 million to 
evaluate the effects of implementation of the Yuba Accord on the aquatic resources of the Yuba 
River downstream of Englebright Dam over the period extending from 2008 through 2016.  The 
parties to the Fisheries Agreement of the Yuba Accord intended that the monitoring and data 
collection activities implemented via the M&E Program will supplement information collected 
for the Federal Energy Regulatory Commission (FERC) relicensing of YCWA’s Yuba River 
Development Project. 
 
The RMT is comprised of representatives of the YCWA; United States Department of 
Commerce, NMFS; USFWS; CDFG; Pacific Gas and Electric Company (PG&E); California 
Department of Water Resources (CDWR) and the non-governmental organizations that are 
parties to the Fisheries Agreement of the Yuba Accord (i.e., South Yuba River Citizens League, 
Trout Unlimited, Friends of the River and The Bay Institute).  The RMT engaged Pacific States 
Marine Fisheries Commission (PSMFC) staff to undertake the field study work, with secured 
funding provided by YCWA under the terms of the Lower Yuba Accord Fisheries Agreement. 
 
In addition to focused studies on anadromous salmonids listed as threatened and endangered 
under the EA, the M&E Program was designed by RMT to monitor and evaluate the fish 
community of the Yuba River downstream of Englebright Dam.  One of the primary purposes of 
the M&E Program is to provide the monitoring data necessary to evaluate whether 
implementation of the Yuba Accord will maintain fish resources (i.e., the fish community 
including native fish and non-native fish) in good condition, pursuant to Fish and Game Code 
Section 5937.  The M&E Program embraces a monitoring-based adaptive management approach 
to increase the effectiveness of, and to address the scientific uncertainty associated with, specific 
monitoring and study activities, and restoration actions. Within the framework of this M&E 
Program, the RMT retains the flexibility to revise monitoring actions to address specific issues or 
obtain additional information. 
 
In the Yuba Accord M&E Program, analytical steps (“analytics”) are specified to address 
population metrics of the fish community in the Yuba River downstream of Englebright Dam, 
and examine potential relationships between measures of population metrics and flows and water 
temperatures resulting from implementation of the Yuba Accord.  Data for examination of 
potential relationships between population metrics and flows and water temperatures are 
obtained from the specific sampling Protocols and Procedures.  The Yuba Accord M&E Program 
includes study plans, referred to as Protocols and Procedures, to obtain data and evaluate and 
characterize physical habitat conditions including: 1) Flow and Water Temperature Monitoring; 
2) Topographic Mapping (Digital Elevation Model, or DEM); 3) Substrate and Cover Mapping; 
4) 2-D Hydrodynamic Modeling; 5) Mesohabitat Classification; and 6) Riparian Vegetation 
Mapping.  Each of these protocols and procedures is described in the M&E Anadromous 



Yuba County Water Agency 
Yuba River Development Project 

FERC Project No. 2246 
 

Studies/Related Info on Fish Species Technical Memorandum 3-9 Attachment 3-9C 
December 2012 ©2012, Yuba County Water Agency Page C-31 

Salmonid Study Plan, and are available for review on the RMT website at 
www.yubaaccordrmt.com.  In addition to the Protocols and Procedures addressing physical 
habitat conditions in the river, the RMT has developed a suite of Protocols and Procedures in 
accordance with the M&E Program, several of which will obtain information regarding the fish 
community of the river downstream of Englebright Dam, including: 
 

• Rotary Screw Trapping  

• VAKI Riverwatcher Monitoring 

• Snorkel Surveys  

• Redd Surveys  
 
The Yuba Accord M&E Program Protocols and Procedures addressing the fish community are 
summarized below along with results of surveys conducted to date. 

4.2.1.1 (RST) Rotary Screw Trapping 
 
The Rotary Screw Trapping Protocol and Procedure was designed by the RMT for the M&E 
Program primarily to obtain information on emigrant juvenile anadromous salmonids.  However, 
the rotary screw trapping surveys have collected information on non-ESA species during the 
course of the surveys including species composition, abundance, temporal distribution, and size 
(length and weight) information. 
 
RST sampling at the Hallwood Boulevard sampling site (approximately 0.5 mi. upstream of 
Hallwood Boulevard at RM 7.5) has been conducted seasonally on the lower Yuba River from 
1999 to 2005 and year-round from 2006 to 2009.  RST sampling was suspended in August of 
2009 and currently there are no plans to resume RST operations. 
 
The RSTs were fished year-round, with the survey period defined as October 1 through 
September 31. Interruptions of sampling effort within a particular survey period due to, for 
example, excessive debris or high streamflow, is recorded and justified. 
 
The M&E Program RST activities have utilized a set of three RSTs near Hallwood Boulevard 
(approximately 0.5 mi. upstream of Hallwood Boulevard at RM 7.5).  A fourth trap was intended 
for use upstream of Daguerre Point Dam, although the exact location was not chosen.  Two of 
the RSTs at the Hallwood Boulevard location were conically shaped with a cone diameter of 8 
feet. The two 8-ft RSTs (RST 1 and RST 2) are fished in tandem and tethered to a rock anchor 
and set approximately 100 feet downstream of the 5-ft RST.  The third RST at the Hallwood 
Boulevard location has a cone diameter of 5 feet, tethered by an earth anchor situated toward the 
downstream end of a large gravel bar. 
 
A field crew of two to three technicians service the RSTs at least once per day to document their 
operational status, remove trapped fish from the live box, estimate rotation speed, remove debris, 
and record water temperature (°C), velocity (feet per second), and turbidity (NTUs).  During 
periods of excessive algae growth (June-October), high debris loads, or high river flow events 
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the RSTs are serviced at least twice per day to keep them rotating continuously and reduce fish 
mortality. 
 
Captured fish are processed on the bank of the river each day of sampling. Species are identified, 
enumerated, and measurements of fork length (mm) are made. 
 
Data from the RST Protocol and Procedure are compiled in a Microsoft Access database, and 
annual data reports are prepared and available on the RMT website www.yubaaccordrmt.com. 
 
4.2.2 Campos and Massa (2010a) 
 
The RMT prepared an Annual Yuba Accord Rotary Screw Trapping Data Report (October 1, 
2007 – September 30, 2008) to: (1) document findings for the analytics in the M&E Program that 
are dependent on annual data collection from RSTs; (2) document any deviations from the RST 
sampling protocols and procedures described in the M&E Program; and (3) provide 
recommendations for changes in following year’s RST field protocols and procedures. The 
report included a fish community analysis.  
 
Fish community composition was examined using total catch at the Hallwood Boulevard site. 
Fish community composition was reported in tabular format for each fish species encountered 
including enumeration of the following: the total number of each fish species captured, percent 
of the total catch, and the range of dates each species was encountered.   
 
Twenty-one (21) species of fish were captured during the 2007-2008 survey period. Nearly 98 
percent of the total catch throughout the sampling period was comprised of juvenile Chinook 
salmon. Steelhead trout represented 0.5 percent of the total catch. Ten of the 21 species observed 
were non-native to the lower Yuba River. Summary results were tabulated for each species 
(represented in Table 4.2-1). 
 
Table 4.2-1.  Total fraction of capture by species at Hallwood Boulevard site on the lower Yuba 
River, CA from October 1, 2007 to September 30, 2008 

Common Name Total Captures Percent of Total Range of Dates Captured 
Chinook salmon 24,9627 97.826 10/8/07 – 9/27/08 
Steelhead trout 1,255 0.492 10/2/07 – 9/30/08 
Largemouth bass* 787 0.308 11/24/07 – 2/24/08 and 6/2/08 – 9/30/08 
Pacific lamprey 725 0.284 10/16/07 – 9/28/08 
Riffle sculpin 627 0.246 10/3/07 – 9/30/08 
Sacramento pikeminnow 526 0.206 10/13/07 – 9/19/08 
Prickly sculpin 427 0.167 10/5/07 – 9/23/08 
Sacramento sucker 298 0.117 10/10/07 – 9/23/08 
Speckled dace 286 0.112 10/15/07 – 9/28/08 
Golden shiner* 159 0.062 11/22/07 – 9/2/08 
Hardhead 156 0.061 10/3/07 – 9/27/08 
Bluegill* 88 0.034 11/10/07 – 9/23/08 
Redear sunfish* 53 0.021 11/5/07 – 5/3/08 and 7/17/07 – 9/18/08 
Smallmouth bass* 46 0.018 12/21/07 – 1/13/08 and 5/28/08 – 9/11/08 
Green sunfish* 36 0.014 10/25/07 – 11/24/07 and 4/8/08 – 9/20/08 
Mosquitofish* 32 0.013 10/5/07 – 4/28/08 and 6/15/08 – 9/13/08 
Tule perch 26 0.010 11/23/07 – 1/29/08 and 5/8/08 – 9/16/08 
California roach 9 0.004 11/7/07 – 11/29/07 and 5/7/08 – 7/4/08 

http://www.yubaaccordrmt.com/�
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Table 4.2-1.  (continued) 
Common Name Total Captures Percent of Total Range of Dates Captured 

Threadfin shad* 7 0.003 10/3/07 – 2/16/08 
Brown bullhead* 3 0.001 1/8/08 – 2/29/08 
Warmouth * 2 0.001 6/4/08 and 9/11/08 

* Denotes non-native fish 
Source: Campos and Massa (2004). Available online at: http://www.yubaaccordrmt.com/Annual percent20Reports/Rotary percent20Screw 

percent20Traps/RST percent20Report percent202007-2008.pdf   
 
 
5. Campos and Massa (2010b) 
 
The RMT prepared an Annual Yuba Accord Rotary Screw Trapping Data Report (October 1, 
2008– September 30, 2009) to: (1) document findings for the analytics in the M&E Program that 
are dependent on annual data collection from RSTs; (2) document any deviations from the RST 
sampling protocols and procedures described in the M&E Program; and (3) provide 
recommendations for changes in following year’s RST field protocols and procedures. The 
report included a fish community analysis to determine species richness (S) and species 
dominance (D).  
 
Fish species richness (S) was examined using total catch at the Hallwood Boulevard site.  Fish 
species diversity was calculated using the Shannon Diversity Index (H’) (Magurran 2003): 
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where S is the number of species encountered, pi is the relative abundance of species i, which is 
calculated as:  
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where ni is the number of species i and N is the total number of individuals. 
 
Fish species dominance was estimated using the Simpson’s Dominance Index (D) (Birch 1981; 
Magurran 2003): 
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where S, ni and N are described above. 
 
Fish species evenness was estimated using Simpson’s Evenness Index (Magurran 2003, 
Magurran and Phillip 2001): 
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where D and S are described above. 

http://www.yubaaccordrmt.com/Annual%20Reports/Rotary%20Screw%20Traps/RST%20Report%202007-2008.pdf�
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Twenty-eight species of fish were captured during the 2008-2009 survey period (Fish Species 
Richness=S= 28).  The Shannon Diversity Index was calculated to be 0.43, indicating low 
species evenness.  Simpson’s Evenness Index was calculated to be 0.04 also indicating low 
species evenness.  Simpson’s Dominance Index was calculated to be 0.86; indicating one 
species, juvenile Chinook salmon, dominated the observed community assemblage.  Nearly 93 
percent of the total catch throughout the sampling period was comprised of juvenile Chinook 
salmon.  Steelhead trout represented approximately 1.7 percent of the total catch.  Fifteen of the 
28 species observed were non-native to the lower Yuba River.  Summary results were tabulated 
for each species in Table 5.1-1. 
 
Table 5.1-1.  Total fraction of capture by species at Hallwood Boulevard site on the lower Yuba 
River, CA from October 1, 2008 to September 30, 2009 

Common Name  Total 
Captures 

Percent of 
Total 

Range of Dates Captured 

Chinook Salmon  73,613 92.772 October 1, 2008 –  August 18, 2009 

Steelhead Trout  1,317 1.660 October 1, 2008 –  August 31, 2009 

Threadfin Shad*  1,190 1.500 October 9, 2008 –  April 27, 2009 & June 20, 2009 – 
August 21, 2009 

Pacific Lamprey  678 0.854 October 25, 2008 –  August 31, 2009 

Riffle Sculpin   478 0.602 October 2, 2008 –  August 31, 2009 

Sacramento Pikeminnow  369 0.465 
October 10-29, 2008 & December 4, 2008 - August 
27, 2009 

Sacramento Sucker  358 0.451 October 1, 2008  –  August 31, 2009 

Redear Sunfish*  209 0.263 December 1, 2008 –  August 31, 2009 

Bluegill*  184 0.232 October 7, 2008  –   August 31, 2009 

Hardhead  174 0.219 October 2, 2008  –   August 10, 2009 

Golden Shiner*  151 0.190 October 19, 2008  –   August 1, 2009 

Speckled Dace  113 0.142 October 4, 2008  –   August 17, 2009 

Largemouth Bass*  105 0.132 October 10, 2008  –   August 31, 2009 

Warmouth*  89 0.112 February 28, 2009  –   August 31, 2009 

Prickly Sculpin  83 0.105 October 4, 2008-May 29, 2009 & July 3, 2009 - 
August 9, 2009 

California Roach  70 0.088 November 13, 2008 & April 26, 2009 – August 14, 
2009 

Mosquito Fish* 60 0.076 October 6, 2008  –  August 26, 2009 

American Shad* 53 0.067 November5, 2008, January 17, 2009, February 20, 
2009, May 18, 2009, & August 9, 2009 

Tule Perch  22 0.028 October 2-November 9, 2008, December 26, 2008, 
February 18, 2009, May 24, 2009, & August 18, 2009 

Green Sunfish*  10 0.013 November 15-28, 2008, January 8, 2009, March 2, 
2009,May 4,2009, June 6, 2009 & July 3, 2009 

Lamprey (spps) 6 0.008 February 10, 2009, February 15, 2009, & March 8, 
2009 

Black Crappie*  3 0.004 April 22, 2009, July 10, 2009, & July 30, 2009 

Brown Bullhead* 3 0.004 February 23, 2008 – March 6, 2008 & June 5, 2009 

Fathead Minnow* 2 0.003 May 16, - 23, 2009 

Smallmouth Bass* 1 0.001 May 19, 2009 

Wagasaki* 1 0.001 January 23, 2009 

White Catfish* 1 0.001 June 15, 2009 

* Denotes non-native fish 
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6. RMT VAKI™ Riverwatcher Fish Counter Monitoring 
 
The VAKI™ Riverwatcher Protocol and Procedure was designed by the RMT for the M&E 
Program to be used in conjunction with data collected from redd surveys, carcass surveys, and 
angler surveys to monitor salmonid fish passage and abundance in the lower Yuba River.  
However, the VAKI™ Riverwatcher monitoring data set can provide information on non-ESA 
fishes including species composition, abundance, temporal distribution, and fish passage trends 
for non-ESA fishes as well.  However, because the VAKI™ Riverwatcher units are located in 
approximately the middle of the lower Yuba River (approximately RM 12) it can be difficult to 
accurately estimate abundance for any species for the entire lower Yuba River.  VAKI™ System 
down times, a minimum fish size required-limit necessary to activate the system, and high flow 
events complicate the accuracy in fish identification, estimating abundance, and describing 
species composition reducing the utility of this tool for monitoring non-ESA fishes. 
 
The VAKI™ Riverwatcher system is operated year-round for monitoring fish migration in the 
Yuba River downstream of Englebright Dam.  The VAKI™ Riverwatcher system began 
operation during 2003, and is anticipated to be operated continuously at least through 2014.  For 
the FERC Relicensing process, a report summarizing monitoring and evaluation activities will be 
prepared by October 2012, and available for review. 
 
Fish passage monitoring is conducted using two separate VAKI™ Riverwatcher systems, in 
conjunction with digital photography or videography, located in the north and south fish ladders 
at DPD.  The VAKI Riverwatcher system records both silhouettes and electronic images or short 
pieces of video of each fish passage event.  By capturing silhouettes and images, fish passage can 
be accurately monitored even in under turbid conditions. 
 
Data collection for individual fish passage events are automatically recorded by the VAKI™ 
Riverwatcher systems.  The  VAKI™  Riverwatcher  systems  record  the  time/date  of  each  
fish passage event, the upstream or downstream direction of passage, the speed of the fish 
moving through the system (m/sec), the fish’s body depth (mm), and logs water temperature 
every hour.  To maximize the accuracy of passage estimates generated by the VAKI™ 
Riverwatcher systems, a full-time technician is employed to monitor the systems and minimize 
system off-line events. 
 
Data from the VAKI™ Riverwatcher Monitoring Protocol and Procedure are compiled in the 
proprietary program Winari, exported and summarized in Microsoft™ Excel, and annual data 
reports are prepared and available at the RMT website 
www.yubaaccordrmt.com.www.yubaaccordrmt.com.  
 
6.2 Massa, Bergman and Greathouse (2010, 2011, and 2012) 
 
Infrared-imaging technology was used to monitor fish passage at DPD in the lower Yuba River 
using VAKI Riverwatcher systems to document specific observations addressing VSP 
parameters of adult abundance and diversity.  Monitoring objectives included: 1) abundance 
estimation of spring-, fall-, and late fall-run Chinook salmon and steelhead trout above DPD; 2) 

http://www.yubaaccordrmt.com.www.yubaaccordrmt.com/�
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identification of temporal distributions of immigrating spring-, fall-, and late fall-run Chinook 
salmon and steelhead trout above DPD; 3) identify population-level diversity from length-
frequency distributions for Chinook salmon and steelhead trout; 4) identify the age structure of 
Chinook salmon and steelhead trout populations from observed length-frequency distributions; 
5) examine annual and multi-year trends in the temporal periodicity of immigrating Chinook 
salmon and steelhead trout above DPD; and 6) evaluation of potential relationships between 
water temperature, flow, and the timing of adult salmonid immigration. 
 
VAKI Riverwatcher surveys were initiated in 2004 and have been ongoing through 2012.  
Annual reports have been prepared for the Yuba Accord Planning Team for surveys conducted 
from 2007 through 2010 (Massa et al. 2010, 2011, 2012).  Vaki Riverwatcher data collected 
prior to 2007 have been entered into an Access database.  Those data have been included in the 
information discussed in this document.   
 
During 2007-2008 VAKI monitoring period, Chinook salmon comprised the majority of net 
upstream passage recorded by the Vaki Riverwatcher systems (32.2 percent) (Table 6.2-1). 
Steelhead trout represented 17.0 percent, whereas Sacramento sucker (16.0 percent), Sacramento 
pikeminnow (4.6 percent), hardhead (1.1 percent) and unidentified species (29.1 percent) 
accounted for the remainder of the sample.  
 
During 2008-2009 VAKI monitoring period, Chinook salmon comprised the majority of net 
upstream passage recorded by the Vaki Riverwatcher systems (59.0 percent) (Table 6.2-2).  
Steelhead trout represented 13.1 percent, whereas Sacramento sucker (11.6 percent), Sacramento 
pikeminnow (6.2 percent), hardhead (0.6 percent) and unidentified species (9.6 percent) 
accounted for the remainder of the sample  
 
For the March 1, 2009 through February 28, 2010 VAKI monitoring period, it was determined 
that Chinook salmon comprised the majority of net upstream passage recorded by the VAKI 
Riverwatcher systems (62.9 percent) (Table 6.2-3).  Steelhead trout represented 4.2 percent, 
whereas Sacramento sucker (18.3 percent), Sacramento pikeminnow (7.2 percent), hardhead (0.3 
percent) and unidentified species (7.1 percent) accounted for the remainder of the sample. 
 
The Lower Yuba River Accord Monitoring and Evaluation Plan, Annual VAKI Riverwatcher 
Report (March 1, 2009 – February 28, 2010) included a fish community analysis.  The analysis 
required enumeration of total net passage at DPD for each fish species.  Total net passage for 
each species was defined as the total number of fish that passed upstream minus the total number 
of fish that passed downstream.  Upstream and downstream passages were listed separately for 
Chinook salmon and steelhead trout.  
 
Results were combined for all years of VAKI Riverwatcher surveys available in the RMT VAKI 
Riverwatcher database and the annual reports (2004-2011).  Timing and size composition of 
were summarized for each of the primary species (species with a total, combined catch greater 
than 10 during the eight survey years).  These data are depicted in Figures 6.1 through 4.14. 
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Table 6.2-1.  Monthly net passage and total fraction for each species observed at DPD in the lower 
Yuba River, CA from March 1, 2007 to February 28, 2008 

 
 

Chinook salmon Steelhead trout Sacramento Sucker Sacramento 
pikeminnow 

Hardhead 

March 8 61 255 43 1 
April 2 164 217 72 22 
May 153 106 33 47 19 
June 79 182 38 15 4 
July 42 18 12 1 0 
August 53 30 7 2 0 
September 52 3 0 0 0 
October 330 11 0 1 0 
November 374 14 0 0 0 
December 186 33 3 0 0 
January 34 11 3 1 0 
February 11 65 89 7 0 
Net Total 1324 698 657 189 46 
% Total -- -- -- -- -- 

 
 
Table 6.2-2.  Monthly net passage and total fraction for each species observed at DPD in the lower 
Yuba River, CA from March 1, 2008 to February 28, 2009 

N. and S. Ladders  
 

Chinook salmon Steelhead trout Sacramento Sucker Sacramento 
pikeminnow 

Hardhead 

March 2 60 153 31 0 
April 2 23 137 101 10 
May 104 17 64 88 13 
June 192 105 16 18 1 
July 179 32 8 5 0 
August 272 5 2 4 0 
September 694 8 -1 2 0 
October 439 33 0 0 0 
November 183 51 0 1 0 
December 164 30 0 0 0 
January 82 70 3 0 0 
February 74 95 89 1 0 
Net Total 2387 529 471 251 24 
% Total 59 13.1 11.6 6.2 0.6 

 
 
Table 6.2-3.  Monthly net passage and total fraction for each species observed at DPD in the LYR, 
CA from March 1, 2009 to February 28, 2010 

N. and S. Ladders  
 

Chinook salmon Steelhead trout Sacramento Sucker Sacramento 
pikeminnow 

Hardhead 

March 1 24 255 47 0 
April 10 0 84 54 4 
May 101 8 703 324 8 
June 462 18 17 37 2 
July 190 58 35 8 2 
August 582 41 24 7 2 
September 1,368 14 5 1 0 
October 1,086 36 2 0 0 
November 286 4 0 4 0 
December 126 7 0 1 0 
January 59 4 3 0 0 
February 45 76 128 9 0 
Net Total 4,316 290 1,256 492 18 
% Total 62.9% 4.2% 18.3% 7.2% 0.3% 

Source: Massa, Bergman and Greathouse (2010). Available online at: 
http://www.yubaaccordrmt.com/Annual%20Reports/VAKI%20Riverwatcher/Vaki%20Report%202009-2010.pdf  

http://www.yubaaccordrmt.com/Annual%20Reports/VAKI%20Riverwatcher/Vaki%20Report%202009-2010.pdf�
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Figure 6.2-1.  Total monthly counts of American shad made during VAKI Riverwatcher surveys 
conducted between January 2004 and February 2012.  
 
 

 
Figure 6.2-2.  Length frequency of American shad observed during the VAKI Riverwatcher 
surveys, January 2004 and February 2012.  
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Figure 6.2-3.  Total monthly counts of Chinook salmon made during VAKI Riverwatcher surveys 
conducted between January 2004 and February 2012.  
 
 

 
Figure 6.2-4.  Length frequency of Chinook salmon observed during the VAKI Riverwatcher 
surveys, between January 2004 and February 2012.  
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Figure 6.2-5.  Total monthly counts of hardhead made during VAKI Riverwatcher surveys 
conducted between January 2004 and February 2012.  
 
 

 
Figure 6.2-6.  Length frequency of hardhead observed during the VAKI Riverwatcher surveys, 
between January 2004 and February 2012.  
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Figure 6.2-7.  Total monthly counts of largemouth bass made during VAKI Riverwatcher surveys 
conducted between January 2004 and February 2012.  
 
 

 
Figure 6.2-8.  Length frequency of largemouth bass observed during the VAKI Riverwatcher 
surveys, between January 2004 and February 2012.  
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Figure 6.2-9.  Total monthly counts of O. mykiss made during VAKI Riverwatcher surveys 
conducted between January 2004 and February 2012.  
 
 

 
Figure 6.2-10.  Length frequency of O. mykiss observed during the VAKI Riverwatcher surveys, O 
between January 2004 and February 2012.  
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Figure 6.2-11.  Total monthly counts of Sacramento pikeminnow made during VAKI Riverwatcher 
surveys conducted between January 2004 and February 2012.  
 
 

 
Figure 6.2-12.  Length frequency of Sacramento pikeminnow observed during the VAKI 
Riverwatcher surveys, between January 2004 and February 2012.  
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Figure 6.2-13.  Sacramento sucker total monthly VAKI counts between January 2004 and February 
2012.  
 
 

 
Figure 6.2-14.  Length frequency of Sacramento suckers observed in the VAKI Riverwatcher 
survey between January 2004 and February 2012.  
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7. RMT Snorkel Surveys 
 
The overall goal of the Snorkel Surveys Protocol and Procedure is to study anadromous salmonid 
diversity and habitat occurrence, in addition to characterizing the fish community in the Yuba 
River downstream of Englebright Dam.  This Protocol and Procedure, currently under 
development by the RMT, evaluates abiotic variables potentially affecting fish diversity and 
habitat occurrence including external forces (i.e., daily cycle, time of year, flow, and fluvial 
landform structure), and internal responses to specific combinations of the external forces (i.e., 
spatial pattern of water depth, velocity and mesohabitat pattern). 
 
It is anticipated that 2 years of snorkel survey sampling will be conducted, beginning during 
winter of 2011.  Sampling months will be selected so that all juvenile salmonid life stages will be 
present in the river during the course of snorkeling activities, although sampling may be 
extended through the summer.  The study area for the snorkel surveys is the Yuba River from 
Englebright Dam to the confluence of the Yuba and Feather Rivers near Marysville.  This study 
length includes a diverse assemblage of mesohabitat types as indicated by the observed riffle 
habitat spacing at approximately 4-7 bankfull widths as in most gravel-bed rivers.  The rapids in 
the Narrows will not be sampled due to potential safety issues. 
 
The specific sampling design continues to undergo refinement by the RMT.  However, at this 
time, it is anticipated that a morphological unit (up to 9 in-channel types and 3-5 edge types) 
oriented sampling strategy, stratified by river reach (up to 8 reaches based on geomorphic 
principles) will be employed.  The objective of the survey sampling design is to obtain a strong 
geographical distribution suitable for longitudinal analysis.  Prior to each sampling survey, 
specific localities will be identified using GIS and uploaded to Trimble GPS units for easy field 
location. 
 
Divers will evaluate visibility by taking NTU measurements before sampling each day to 
determine if surveying is warranted.  For each day of sampling, “effective visibility” will be 
measured using a standard “4” lure and measured maximum distance for underwater 
identification of parr marks. 
 
Surveys will be conducted with three people in the river and a fourth on the river bank.  A 
second bank recorder may be necessary for units with high densities of fish.  Channel units will 
be surveyed by divers daily beginning at the downstream end of the channel unit working 
towards the upstream end of the channel unit whenever possible.  This includes working in an 
upstream direction along channel margins in swift areas.  In deep, high velocity areas of the river 
where snorkelers are physically unable to snorkel upstream, they will survey the area by drifting 
downstream 3 abreast.  In some areas of the river, it may be impossible to conduct snorkel 
surveys in either direction due to water velocity and in river hazards (i.e., rapids, rocks).  In these 
non-sampled areas, probability statistics may need to be applied.  Fish that are disturbed during 
the survey (i.e., swimming away and/or seeking refuge) will not be considered to be exhibiting 
normal behavior.  When undisturbed fish are located, snorkelers will first take a still image using 
their mask-integrated digital camera. 
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Snorkeling effort will not be uniform in all channel units because the river ranges in width from 
10-100 meters.  Snorkelers will maintain “lanes” during surveys, spaced so that they are 3 meters 
apart.  Snorkelers are responsible for surveying the area 1.5 meter on either side of their path 
through the river.  The snorkeler closest to the bank should maintain a distance 1.5 meters from 
the bank and is responsible for surveying the area from the bank to an imaginary line 3 meters 
from the bank.  Backwater habitats and off-channel pools will be visually sampled by the nearest 
surveyor. 
 
Snorkelers will identify species and life stage, estimate fish length, and measure water depth in 
which a fish is observed.  Fish length will be estimated in 20-mm size increments (i.e., 30-50 
mm, 50-70 mm, etc.), which is believed to be the smallest interval that trained divers can 
distinguish.  When a group of fish is observed, and it is not possible to characterize them all 
individually, then counts of the number of fish in habitat “patches” (defined by the area of 
riverbed that can be effectively observed by a single diver) will be made.  A colored weight 
(large washers, fishing leads) with attached numbered tag will be placed on the bed to mark the 
location of either a single fish being observed or the central location of a group of fish too 
numerous to identify each one. 
 
Once the entire channel unit has been surveyed, two divers will walk or drift back downstream 
with a Trimble Global Positioning Unit (GPS) to relocate and record the GPS location for all bed 
tags identified during the snorkel survey, in order to be able to characterize water depth, water 
velocity, proximity to cover, and other geomorphic features. 
 
The area of non-sampled channel resulting from excessive water velocity will be quantified at a 
representative snorkeling discharge, or range of discharges, and subsequently classified as 
“swimmable” and “unswimmable” areas, as part of the M&E Program 2D Hydrodynamic Model 
of the Yuba River downstream of Englebright Dam.  The resulting two multi-feature GIS vector 
polygons will be intersected with the M&E Program Mesohabitat Map, as appropriate for that 
discharge, and used to determine the relative abundances of non-sampled mesohabitat at the 
lower Yuba River, and study-site-only spatial scales. 
 
Data obtained during conduct of the Snorkel Survey Protocol and Procedure will be compiled in 
a Microsoft Access database, and annual data reports will be prepared and made available on the 
RMT website www.yubaaccordrmt.com. 
 
8. RMT Redd Surveys 
 
The Redd Survey Protocol and Procedure was designed by the RMT for the M&E Program 
primarily to obtain spatial, temporal, and microhabitat utilization information for anadromous 
salmonids in the Yuba River downstream of Englebright Dam.  However, the redd surveys also 
provide opportunity to collect spawning information on non-ESA species during the course of 
the surveys. 
 
Redd surveys were conducted during the 2008-2009 and 2009-2010 sampling years.  Annual 
study reports that summarize the sample year data are posted on the RMT website 

http://www.yubaaccordrmt.com/�
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(www.yubaaccordrmt.com) as the reports are completed and approved by the RMT (RMT 
2010b).  Redd surveys will continue in 2010-2011, and also may be conducted in subsequent 
years pending results, as evaluated by the RMT. 
 
Reconnaissance-level redd surveys will begin in August and extend to May each year.  Prior redd 
surveys have documented the initiation of Chinook salmon spawning activity from about mid-
August to mid-September.  Redd surveys will begin the week after a Chinook salmon redd is 
first observed during the reconnaissance-level redd survey and extend through about May 1 (or 
until newly constructed steelhead redds are no longer observed).  This duration will encompass 
the spawning seasons of spring-run, fall-run, and late-fall run Chinook salmon, and steelhead, as 
well as the spawning periods for nest-building non-ESA fishes such as Sacramento sucker and 
lamprey. 
 
From the 2008-2009 pilot redd survey data and a simulation approach, a weekly sampling 
frequency was found to result in the most precise and accurate (least biased) estimates of 
spawning activity.  Therefore, weekly redd surveys will be conducted from the initiation of 
spawning activity until May each year beginning during the 2010-2011 redd survey and 
subsequent surveys. 
 
Several species of fish exist in the lower Yuba River known to construct redds including 
Chinook salmon, steelhead, Sacramento sucker (Catostomus occidentallis), and Pacific lamprey 
(Entosphenus tridentata).  Visual differentiation between steelhead redds and Sacramento sucker 
and Pacific lamprey spawning nests is of concern because these three species clean the gravel 
during spawning.  Suckers do not typically spawn until late-March and April, and are generally 
visible during their spawning season.  Steelhead redds are generally easy to distinguish, because 
they create a noticeable pit and tail spill in the gravel during redd construction.  The Oregon 
Department of Fish and Wildlife (1999) distinguish lamprey spawning nests and steelhead redds 
using redd/nest dimension measurements.  A steelhead redd is distinguished by a longer length 
than width and the tailings are evenly distributed downstream by the current.  Lamprey spawning 
nests generally have a neat and round appearance, with a conical bowl.  The unique characteristic 
of a lamprey spawning nest is the placement of the tailings upstream from the nest.  Lamprey 
excavate their spawning nests by sucking onto the gravel and then depositing it outside the nest. 
 
Species-specific redd identification will be conducted by comparing the physical dimensions and 
locations for all known redds (i.e., redds which were positively identified with one species or 
another building or guarding them).  During the redd surveys, each redd observed with an adult 
building or guarding them will be measured, and the species identified and recorded.  Results 
from the 2008-2009 and 2009-2010 redd surveys in the lower Yuba River indicated that  lamprey 
were observed spawning in late-March and early-April in the most downstream sampling reach 
of the lower Yuba River, where sand was the subdominant substrate. 
 
Approximately 20.9 miles of the 24 miles of total length of the Yuba River downstream of 
Englebright Dam will be surveyed during the redd surveys.  About 0.7 mile of the river located 
immediately below the first set of riffles downstream of Deer Creek to the top of Narrows Pool 
will not be surveyed due to rugged and dangerous conditions in the steep canyon known as the 
Narrows.  Additionally, an approximate 2 mile section from Simpson Lane Bridge to the 
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confluence with the Feather River will not be regularly surveyed because spawning has not been 
observed in this location during past surveys. 
 
The 2010-2011 redd surveys, and any subsequent surveys will be conducted using two catarafts 
rather than the four kayaks used during the 2008-2009 and 2009-2010 redd surveys.  Each 
surveyor, wearing polarized sunglasses, will scan the river from the shore to the middle of the 
river, working downstream.  Side channels in the survey area may require walking.  Visibility 
will be measured using a Secchi disk at the top of the survey section. 
 
Deep water surveys will be conducted during the 2010-2011 redd survey period in addition to the 
surveys conducted by cataraft. The specific methods employed for the deep-water surveys are 
being field tested during the winter and late-summer of 2010. 
 
For each new redd observed throughout the sampling season, the following data will be 
recorded: 1) a GPS (Trimble GeoExplorer XT) location taken at the center of the redd pit with a 
unique identifying number (i.e., date and redd number; i.e. 082908-001); 2) total dimensional 
area using a GPS for areas appearing to contain multiple redds with no clear boundaries (i.e., 
mass aggregate spawning); 3) habitat type (i.e., pool, riffle, run, or glide); 4) substrate 
composition of ambient habitat based on substrate size immediately upstream of the pit; 5) redd 
species identification; 6) number of fish observed on the redd; 7) location information (i.e., side 
channel or main channel); 8) comments regarding observable redd superimposition (i.e., redd 
overlap); and 9) any additional comments. 
 
The path undertaken by each surveyor down the river will be recorded using Garmin GPSMAP 
60C x GPS units to document specific locations of the river surveyed. The GPS and a data 
dictionary will be used to ensure redds counted during the previous survey weeks are not double-
counted.  In addition, surveyors will mark each redd at the pit with a painted rock. 
 
At each fresh redd located, measurements of mean water column velocity, “nose velocity” (i.e., 
fish focal point water velocity, which is the water velocity at an observed fish’s position or, when 
a fish is not observed actively preparing a redd, at the predetermined distance of 0.5 ft above the 
undisturbed streambed), total water depth and visual estimates of substrate composition will be 
made to approximate habitat conditions prior to gravel disturbance caused during redd 
construction.  All measurements will be made 0.5 ft upstream of the leading edge of the pit along 
the mid-line of the redd, unless field personnel determine that measurements adjacent to the mid-
point of the pit are more representative of undisturbed conditions for that specific location.  The 
specific location of the measurements will be recorded on the data sheet. 
 
Redd substrate composition will be visually estimated as percentage composition (to the nearest 
10 percent) of each of eight size categories. Prior to conducting the redd surveys, the field survey 
crews will become familiar with visual substrate size estimation by having undergone training by 
visually estimating substrate size, then comparing those estimates to results obtained by passing 
those substrate elements through a gravel template.  Visual estimation of substrate sizes will be 
along the B axis of the substrate elements. 
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Data from the Redd Survey Protocol and Procedure are compiled in a Microsoft Access 
database, and annual data reports are prepared and available on the RMT website 
www.yubaaccordrmt.com. 
 
9. CDFG Angler Surveys 
 
Section 3406(b)(16) of the Central Valley Project Improvement Act (CVPIA) specifies that a 
monitoring and assessment program would be developed to evaluate the effectiveness of 
implemented restoration actions.  The Comprehensive Assessment and Monitoring Program 
(CAMP) was established for this purpose.  Nine sport fish species found in Central Valley rivers 
are considered target species and are assessed by the CAMP harvest monitoring including 
Chinook salmon, steelhead, rainbow trout, striped bass, sturgeon (all species), American shad, 
catfish (all species), sunfish (all species), and black bass (all species). 
 
CDFG has conducted angler surveys on the Yuba River from 1998 through 2001.  Angler 
surveys on the Yuba River resumed in January 2008 and will be conducted into the future.  River 
sections for the Yuba River downstream of Englebright Dam are surveyed year-round by CDFG 
(Titus 2010).  All sample sections are surveyed eight randomly-selected days per month; four 
weekdays and four weekend days.  Weekdays and weekend days are placed in separate strata due 
to the increase in angling effort commonly associated with weekend days. 
 
Two river sections are surveyed by the Central Valley Angler Survey on the Yuba River 
including: 1) Marysville to Daguerre Point Dam; and 2) Daguerre Point Dam to 1 mile upstream 
of the Highway 20 Bridge.  These sites are surveyed via kayak, so the angler count and interview 
data are collected in tandem as the surveyor travels downstream with the current.  Start time and 
launch location are randomized using a random number generator. 
 
Field data required to calculate angler use and catch estimates include hourly counts, angler 
counts, and angler interviews.  During the angler count, time and location of anglers is collected, 
as well as parameters for angler effort such as the number of boats, the number of boat or shore 
anglers, and the start and finish times.  An interview of all anglers observed during the angler 
count is preferable.  However, if not feasible, then every nth angler is interviewed.  Data collected 
during each interview includes: 1) angler location by river mile; 2) fishing method (boat or 
shore); 3) number of hours fished to the nearest quarter-hour; 4) number of anglers in group; 5) 
target species; 6) zip code; 7) whether the trip was completed; and 8) the number of fish kept 
and/or released by species. 
 
Length is used to differentiate between steelhead and rainbow trout.  All rainbow trout 16 inches 
or greater are considered to be steelhead.  Rainbow trout less than 16 inches are recorded as 
rainbow trout.  For Chinook salmon, steelhead/rainbow trout, striped bass, and sturgeon, fish are 
measured to the nearest ½ centimeter and inspected for any marks or tags. 
 

http://www.yubaaccordrmt.com/�
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10. CDFG Steelhead/Rainbow Trout Acoustic Tagging and 
Tracking Survey 

 
This is a multi-year study to monitor the movement patterns of wild juvenile and adult 
steelhead/rainbow trout in the lower Yuba River by CDFG (The Heritage and Wild Trout and the 
Steelhead Management and Recovery Programs).  Utilizing acoustical tags and instream 
hydrophones, this project will track tagged trout movements, habitat selection, and evaluate 
tracking techniques over multiple seasons and flow conditions.  The goal of this program is to 
develop understanding regarding the movement of steelhead/rainbow trout to help agencies 
better manage the trout populations on the lower Yuba River, thus providing anglers with a 
continued sport fishing opportunity for wild resident/anadromous trout in the Central Valley. 
Monitoring for acoustic-tagged spring-run Chinook salmon occurs on the lower Yuba River from 
Englebright Dam to the Yuba River and Feather River confluence through the use of acoustic 
hydrophones currently in place (Massa et al. 2012).  As of February 2009, there are 16 
hydrophones located throughout the lower Yuba River.  Static receiver hydrophones will operate 
continuously year-round and data will be obtained at least every other month by CDFG.   
 
Wild juvenile and adult steelhead/rainbow trout are captured using hook-and-line sampling, and 
acoustic tags are inserted into the fish.  The exact location(s) for acoustic tagging will vary 
depending upon the specific locations of individual captures.   
 
In addition to fixed-station hydrophones (i.e., static receivers), mobile tracking surveys are 
conducted.  When an acoustically tagged fish is detected, the location is recorded using a GPS 
unit.   
 
11. Chinook Salmon Spawner Escapement Survey Summary 

ICF-JSA (2006)  
 
ICF-JSA (2006) reported that annual surveys of Chinook salmon carcasses have been conducted 
on the lower Yuba River since 1953 to estimate fall-run Chinook salmon (Oncorhynchus 
tshawytscha) spawning escapement (i.e., the number of salmon that return to spawn each year). 
They reported that CDFG has conducted annual surveys of Chinook salmon carcasses on the 
lower Yuba River from 1953 to 1989, but suspended its surveys because of budget cuts. In 
response, YCWA with the assistance of ICF-JSA conducted escapement surveys from 1991 
through 2003.  CDFG assisted JSA from 1992 through 1994.  In 2002 and 2003, additional 
funding was provided by the CDWR and the PSMFC to ensure a complete search for tagged 
hatchery fish.  The main objective of the annual carcass surveys was to estimate annual spawning 
escapement of fall-run Chinook salmon in the lower Yuba River downstream of Englebright 
Dam. 
 
ICF-JSA (2006) reported an estimate of 28,897 Chinook salmon spawned in the lower Yuba 
River based on surveys conducted during 2003.  ICF-JSA (2006) reported that the average 
spawning escapement for 1996–2003, representing the post–New Bullards Bar Reservoir period, 
was estimated to be 24,563 fish, which was substantially higher than the average of 13,809 for 
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the preceding period (1972–1995). Overall, average spawning escapement for the pre- and post-
reservoir periods (1953–1971 and 1972–2003) was 12,906 and 16,050 fish, respectively. 
 
12. Biological Opinion on the U.S. Army Corps of Engineers 

continued operation of DPD and Englebright Dam NMFS 
(2007) 

 
In November 2007, NMFS issued a BO on the operation of USACE’s facilities on the Yuba 
River, including DPD and Englebright Dam.  Central Valley spring-run Chinook salmon and 
Central Valley steelhead passage at DPD was addressed in the BO, although NMFS (2007) 
stated that a final preferred alternative was not identified to alleviate passage impediment issues 
at DPD.  The BO did not address project effects on the threatened southern-DPS of North 
American green sturgeon. 
 
According to NMFS (2007), infrared and videographic sampling at ladders located at DPD since 
2003 has provided more robust estimates of spring-run Chinook salmon numbers migrating into 
the lower Yuba River.  NMFS (2007) reported preliminary estimates of adult spring-run Chinook 
salmon ascending DPD as 1,250 in 2003, 431 in 2004, 1,019 in 2005, 217 in 2006, and 242 in 
2007.  However, NMFS (2007) considered these numbers to be preliminary, minimum estimates, 
because periodic problems with the sampling equipment resulted in periods when fish ascending 
the ladders were not counted, so it is likely that the actual numbers are higher than those 
reported.  NMFS (2007) observed that the detection of adipose fin clips on some of these fish 
indicated that they were hatchery strays, most likely from the Feather River Hatchery, and that 
the short time period in which this sampling has been conducted, coupled with the salmon’s three 
to four year life cycle made it difficult to determine decisive trends in the spring-run Chinook 
salmon population.  While the data from 2006 and 2007 indicate a reduction in total abundance, 
passage in May (the primary spring run migration month) of 2007 was the highest detected in 
that month since the sampling has been conducted (NMFS 2007). 
 
Based on infrared and videographic sampling at both DPD fish ladders since 2003, NMFS 
(2007) reported that minimum, preliminary estimates of the number of steelhead ascending DPD 
were 170 in 2003, 762 in 2004, 356 in 2005, 150 in 2006, and 511 in 2007.  Additionally, 
because steelhead can be similar in size to many other species of fish in the Yuba River, only 
those inferred images that were backed up by photographic images clearly showing that the fish 
was a steelhead were included in the counts (NMFS 2007).  Therefore, NMFS (2007) stated that 
it is likely that the actual numbers of steelhead passing DPD were higher than those reported. 
The data indicated that through the first half of the month of July 2007, upstream adult steelhead 
passage at DPD was the highest since the device was installed in 2003, although determination of 
decisive trends in the Yuba River steelhead population was difficult at that time (NMFS 2007). 
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13. Chinook Salmon Spawner Escapement Survey 2007-2008 
Massa (2008) 

 
This report presents results of Chinook salmon spawning escapement surveys during 2007 to 
2008, as well as summary information from preceding years.  Massa (2008) reported that 
although escapement surveys were 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), because methods were not consistent from year to year.  
Survey duration and area of sampling varied, resulting in data that were statistically 
inappropriate for trend analysis. 
 
Massa (2008) 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.  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). 
 
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 DPD 
(ICF-JSA 2006; Massa 2006; Massa 2007).  Approximately 70 percent of the returning 
escapement in 2006 utilized the area between the Narrows pool and DPD (Massa 2007). Massa 
(2008) stated that although it is difficult to accurately determine time of spawning from carcass 
recovery dates, spring-run carcasses, as identified through CWT recovery, were recovered 
between October 3, 2007 and October 16, 2007.  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 CDFG’s 
wild-tagging operation (Lower Yuba River Life History Investigation) during this survey.  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 
(Massa 2008). 
 
Beginning in 2005, the Feather River Hatchery began tagging early arriving (May/June) spring-
run Chinook salmon with floy tags and releasing these fish to the river.  Incidentally, two of 
these floy-tagged Feather River spring-run Chinook salmon have been collected during 
escapement surveys on the lower Yuba River - one in 2006 and one in 2007 (Massa 2008). 
 
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. 
 
Annual population abundance estimates of Chinook salmon for the Sacramento-San Joaquin 
River system, including the lower Yuba River, have been complied by the CDFG Fisheries 
Branch Anadromous Resource Assessment Unit and presented as an independent dataset in 
GrandTab.  The GrandTab report is a compilation of sources estimating the late-fall, winter, 
spring, and fall-run Chinook salmon populations for all streams surveyed in the Central Valley 
and are based on counts of fish entering hatcheries, migrating past dams, annual carcass surveys, 
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live fish counts, and ground and aerial redd surveys.  Population estimate sources for GrandTab 
include: (1) CDFG; (2) USFWS; (3) CDWR; (4) the East Bay Municipal Utilities District; (5) 
PG&E; and (6) the Fisheries Foundation of California.  Fall-run Chinook salmon have been 
monitored since 1952, spring-run Chinook salmon since 1960, and late-fall and winter Chinook 
salmon runs since 1970. 
 
14. Steelhead Life History Study Mitchell (2010) 
 
Steelhead/rainbow trout age structure, life history, stock composition, origin, and growth in the 
lower Yuba River were analyzed using scales, which is an effective method for determining 
these life history characteristics, as well as the relationships between growth, life history 
variation, and recruitment (Mitchell 2010).  Scales from 787 juvenile and adult 
steelhead/rainbow trout were collected in the lower Yuba River from 1998 to 2007.  Most fish 
were collected by trapping, angling, and electrofishing.  Upstream migrants were captured at 
DPD between November 11, 2000 and March 12, 2001.  The remainder of sampling was 
conducted opportunistically via hook-and-line angling from 2004 to 2007. 
 
Scales were taken from 142 age 0+ and age 1+ steelhead/rainbow trout collected by 
electrofishing during July to September 1999 and July to August 2000.  Sampled fish averaged 
107 mm FL and ranged from 68 to 198 mm FL.  Of 467 juvenile and adult steelhead rainbow 
trout collected by angling between September 1998 and June 2007, only four fish were identified 
as steelhead and ranged in length from 438 to 559 mm FL. Scales taken from 71 juvenile and 
adult steelhead/rainbow trout trapped in the fish ladder at DPD from November 1, 2000 through 
March 28, 2001averaged 401 mm FL and ranged from 220 to 720 mm FL, with ten fish 
identified as steelhead and ranging in length from 453 to 720 mm FL (Mitchell 2010). 
 
Scale analysis indicates the presence of at least four age categories for steelhead/rainbow trout in 
the lower Yuba River that spent 1, 2, or 3 years in freshwater and 1 year at sea before spawning. 
Mitchell (2010) does not report any steelhead/rainbow trout spending more than 1 year at sea 
before returning to spawn. Two of the 14 steelhead sampled were returning to spawn for a 
second time. A relatively higher proportion of age-3/1 was reported.   
 
Results from Mitchell (2010) indicate steelhead/rainbow trout in the lower Yuba River are 
exhibiting a predominately residential life history pattern.  He found that only 14 percent of 
samples gathered from DPD, and 1 percent from angling were anadromous steelhead adults.  
Based on scale analysis, nearly all fish had spent 1 to 4 winters in freshwater with no evidence of 
ocean residence (Mitchell 2010). 
 
Mitchell (2010) reported that back-calculation of fork length (FL) showed substantial variability 
in size and growth for steelhead/rainbow trout juvenile age classes (0+ and 1+ fry).  Late summer 
emerging 0+fry were smaller (<70mm FL) than average (108mm FL) by the end of their first 
winter, while early spring emergants were generally larger than average by the end of winter.  
Age 1+ juveniles grew 146mm in length following their first winter, reaching an average FL of 
approximately 265mm by the end of their second winter.  Analysis of scale growth patterns 
indicate a period of accelerated growth during the spring peaking in the summer months, and 
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followed by decelerated growth in the fall and winter.  Following the second winter, 
steelhead/rainbow trout in the lower Yuba River exhibit reduced annual growth in length with 
continued growth in mass until reaching reproductive age. 
 
Additionally, more rapid juvenile and adult steelhead/rainbow trout growth occurred in the lower 
Yuba River compared to the lower Sacramento River and Klamath River steelhead/rainbow 
trout, with comparable growth rates to steelhead/rainbow trout in the upper Sacramento River 
(Mitchell 2010). 
 
15. Yoshiyama et al. (1991) Historical Distribution of 

Chinook Salmon in Central Valley Streams   
 
This report summarized historical accounts of spring-run Chinook salmon populations, including 
the Yuba River.  Yoshiyama et al. (1996) reported that prior to the impacts associated with gold 
mining, dam construction, and water diversions, large numbers of spring-run Chinook salmon 
were taken by miners and Native Americans as far upstream as Downieville on the North Yuba 
River.  During the construction of the original Bullards Bar Dam (1921 - 1924), numerous 
Chinook salmon congregated and died below the dam.  Due to their presence high in the 
watershed, Yoshiyama et al. (1996) concluded that these fish were spring-run Chinook salmon. 
In addition, this report indicated that prior to the construction of Englebright Dam, CDFG 
fisheries biologists observed large numbers of steelhead spawning in the uppermost reaches of 
the Yuba River and its tributaries. 
 
16. Yoshiyama et al (2001) Historical Distribution of Chinook 

Salmon in Central Valley Streams   
 
This report characterized historic distributions of Chinook salmon throughout the Central Valley 
of California and states that both spring- and fall-run Chinook salmon historically occurred in the 
Yuba River watershed. 
 
Yoshiyama et al. (2001) reported that salmon were caught in the North Fork Yuba River by 
PG&E workers in the Bullards Bar area during the 1898–1911 period of operation of the Yuba 
Powerhouse Project, and that salmon ascended in “considerable numbers” up to Bullards Bar 
Dam during its period of construction (1921–1924).  This report stated that there were no natural 
barriers above the Bullards Bar Dam site, so Chinook salmon and steelhead presumably had been 
able to ascend a considerable distance up the North Fork Yuba River, potentially as far as 
Downieville at the mouth of the Downie River (CDFG file records as cited in Yoshiyama et al. 
2001).  This report further suggested that: (1) there were no natural obstructions from 
Downieville upstream to Sierra City, where Salmon Creek enters, spring-run Chinook salmon 
and steelhead most likely were able to traverse that distance; (2) spring-run Chinook salmon and 
steelhead probably ascended the higher-gradient reaches up to about two miles above the 
juncture of Salmon Creek; and (3) the absolute upstream limit on the North Fork Yuba River 
would have been Loves Falls for spring-run Chinook salmon and steelhead. 
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This report stated that in the Middle Fork Yuba River, there were no significant natural 
obstructions except for a 10-foot falls in the lower reach, and Chinook salmon possibly had 
access to a considerable portion of the Middle Fork Yuba River. Both Chinook salmon and 
steelhead were observed in the lower part of the Middle Fork Yuba River, near where the North 
Fork Yuba River joins, during a CDFG survey in 1938 (CDFG unpublished data as cited in 
Yoshiyama et al. 2001).  Steelhead were found as far upstream as the mouth of Bloody Run 
Creek (CDFG unpublished data as cited in Yoshiyama et al. 2001).  Whether Chinook salmon 
also reached that far remains conjectural.  Yoshiyama et al. (2001) concluded that direct 
information was lacking and it was uncertain if many salmon were able to surmount the 10-foot 
falls on the lower river, and they conservatively considered the falls located 1.5 mi. above the 
mouth as the effective upstream limit of salmon in the Middle Fork Yuba River. 
 
Yoshiyama et al. (2001) reported that little is known of the original distribution of salmon in the 
South Fork Yuba River where the Chinook salmon population was severely depressed and 
upstream access was obstructed by dams when CDFG began surveys in the 1930s.  There were 
records of salmon occurring within one to two miles upstream of the mouth of the South Fork 
Yuba River (CDFG unpublished data as cited in Yoshiyama et al. 2001).  A substantial cascade 
with at least a 12-foot drop, located one-half mile below the juncture of Humbug Creek (CRA 
1972; Stanley and Holbek 1984; as cited in Yoshiyama et al. 2001), may have posed a significant 
obstruction to salmon migration, but it was not necessarily a complete barrier.  However, 
Yoshiyama et al. (2001) categorized the cascade below Humbug Creek as essentially the 
historical upstream limit of salmon during most years of natural streamflows.  They also stated 
that steelhead were known to have ascended the South Fork Yuba River as far as the juncture of 
Poorman Creek near the present town of Washington (CDFG unpublished data as cited in 
Yoshiyama et al. 2001), and perhaps some spring-run Chinook salmon historically also reached 
that point. 
 
17. NMFS (2005) Preliminary biological opinion on Yuba 

River Development Plan License Amendment   
 
NMFS issued a preliminary biological opinion (BO) to FERC which analyzed the potential 
effects of the proposed Yuba River Development Plan License Amendment (FERC License No. 
2246) on threatened Central Valley spring-run Chinook salmon and Central Valley steelhead.  
Subsequent to the completion of this BO, the action area was proposed for designation as critical 
habitat for these two fish species, as well as for the southern-DPS of North America green 
sturgeon.  A final rule designating critical habitat was published September 2, 2005 (70 FR 
52488) and became effective January 2, 2006.  Therefore the NMFS (2005) Preliminary BO as a 
final BO considering effects of the Yuba River Development Plan on Central Valley spring-run 
Chinook salmon and Central Valley steelhead, and as a conference opinion considering project 
effects on the Southern-DPS of North American green sturgeon. 
 
NMFS (2005) provided a review of available information that generally described lifehistory 
characteristics for lower Yuba River threatened species.  NMFS (2005) reported that a loss of 
habitat and altered instream flow conditions were the primary factors affecting the status of 
critical habitat for spring-run Chinook salmon.  Additionally, NMFS (2005) reported that 
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predation by striped bass and largemouth bass may be exacerbated by the alteration of natural 
flow regimes and structures. 
 
18. Gard (2007) Flow-habitat relationship for spring and fall-

run Chinook and Steelhead on in the lower Yuba River 
 
The focus of the Gard (2007) report was to develop flow-habitat relationships for spring- and 
fall-run Chinook salmon and steelhead/rainbow trout spawning in the lower Yuba River. See the 
Licensee study plan titled Instream Flow Study Below Englebright Reservoir. 
 
19. Gard (2008a) Flow-habitat relationship for spring and 

fall-run Chinook and Steelhead on in the lower Yuba 
River 

 
The focus of the Gard (2008a) report was to develop flow-habitat relationships for spring and 
fall-run Chinook salmon and steelhead/rainbow trout juvenile rearing in the lower Yuba River 
(see the Licensee study plan titled Instream Flow Study Below Englebright Reservoir). 
 
20. Gard (2008b) Flow-habitat relationship for spring and 

fall-run Chinook and Steelhead on in the lower Yuba 
River 

 
The focus of the Gard (2008b) report was to conduct a sensitivity analysis on flow-habitat 
relationships for spring- and fall-run Chinook salmon and steelhead/rainbow trout spawning in 
the lower Yuba River (see the Licensee study plan titled Instream Flow Study Below Englebright 
Reservoir). 
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