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Data Report – Notice to Readers 
 

This monitoring data report is part of Pacific Gas and Electric Company’s ongoing effort to 
meet the study requirements of Condition 7 of the Rock Creek – Cresta Project License 
(FERC No. 1962).  This report is part of a 15-year monitoring effort conducted in 
consultation with the Ecological Resources Committee (ERC) organized under the Rock 
Creek – Cresta Relicensing Settlement Agreement.  This report has been submitted to the 
ERC for review and comment.  This report may contain observations made by the authors 
that may not reflect the opinion of all ERC members.  However, as this data report is part 
of an on-going long-term study effort, it is not the intent, after this first year, to present 
conclusions or recommendations on the overall impacts (positive, negative, or neutral) of 
base flow or recreational stream flow or pulse flow release scenarios.  Any 
recommendations within this 2004 report relate to changes in backpack electrofishing 
efforts for the next two years (2005 and 2006), and any conclusions focus on comparisons 
with the 2002 and California Department of Fish and Game’s 1982-1986 backpack efforts 
and to the fishery criteria identified in the Rock Creek-Cresta Operating License and 
Settlement Agreement.   
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Introduction 
 
In September 2000, Pacific Gas and Electric Company (PG&E) in concert with state and 

federal resource agencies, and numerous with other recreational and environmental groups 

signed the Rock Creek-Cresta Relicensing Settlement Agreement (SA).  The SA attempts 

to strike a balance between continued hydropower generation from the Rock Creek-Cresta 

Hydroelectric Project (Federal Energy Regulatory Commission [FERC] Project No. 1962) 

and ecological and recreational restoration of the North Fork Feather River (NFFR).  

 

The SA specified a 15-year schedule of changes to the Project base flows (see Appendix A) 

with a goal of providing “an excellent trout fishery and functioning ecosystem to all 

naturally occurring species”.  The “excellent” trout fishery is defined in the SA as a fishery 

that includes:  

• a wild rainbow trout population composed of at least four age classes 
• recreational fish catches made up of 80% wild trout / 20% non-game fish 
• average wild trout caught >9.7 inches fork length 
• availability to recreational anglers of rainbow trout >17 inches in length 
• harvestable component of wild trout population of 595 pounds per mile 
• wild trout in the recreational catch having a biomass of 62 pounds per acre     
• minimum angler catch rates of one trout per hour of effort (including catch and 

release)   
 

In order to evaluate progress toward this goal over a range of three, 5-year base flow 

adjustments during the first 15 years of its operating license, PG&E agreed to conduct 

periodic fish population monitoring in the Cresta and Rock Creek reaches of the North 

Fork Feather River during the last three years of each 5-year period.  The SA specifies that 

this monitoring will include backpack electrofishing in riffle and glide habitats fashioned 

after similar studies conducted during the 1980’s by the California Department of Fish and 

Game (CDFG 1988).  The SA stipulates that the fish population monitoring should be 

conducted during the late summer/fall periods at specified annual intervals (Table 1).  A 

first year effort was also completed in 2002 (ECORP 2003) to provide a baseline measure 

of fish populations prior to the initial base flow adjustment.        
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Table 1.  Electrofishing fish population monitoring schedule as specified in the Rock  
 Creek- Cresta Relicensing Settlement Agreement.  

Year Anticipated 
Calendar Year 

RCCSA base flow 
schedule year 1 Status 

    

1 2002 First year of first 5-yr flow 
period 

Completed; reported in ECORP 2003 

    

3-5 2004-2006 3rd-5th years of first 5-yr 
flow period 

2004 surveys completed & reported in 
this document; 2005 & 2006 surveys to 
be completed over next two years 

    

8-10 2009-2011 3rd-5th years of second 5-yr 
flow period 

Future studies 

    

13-15 2014-2016 3rd-5th years of third 5-yr 
flow period 

Future studies 

    

 1/   The 5-year base flow periods specified in Section II (River Flow Management) of the Rock Creek-Cresta Relicensing 
 Settlement Agreement (see Appendix A of this report). 
 

Thomas R. Payne and Associates was contracted to conduct the shallow-water habitat 

electrofishing surveys for years three (2004) through five (2006) (Table 1).  The goal of the 

studies is to characterize the fishery population (e.g., species composition, abundance, 

biomass, length frequencies, etc.) from selected sample sites in several shallow-water areas 

of the Cresta and Rock Creek reaches that can be sampled repetitively using backpack 

electrofishing techniques.  The long-term hypothesis being tested, as outlined in the SA, is 

that programmatic increases in the base flows from the Rock Creek-Cresta Project will 

result in a corresponding increase in the quantity and quality of the trout population of the 

North Fork Feather River.  The results of the monitoring will also reflect population 

responses of fish species other than trout to the base flow changes.   Summer base flows 

during the 2002-2004 time periods were above the minimum ‘normal water year’ levels of 

180 cfs and 220 cfs for the Rock Creek and Cresta river reaches, respectively.  This report 

provides the results from the first of three consecutive years of backpack electrofishing 

surveys conducted in association with other concurrent 3-year monitoring efforts (e.g., 

barge electrofishing of pools, snorkeling surveys, angler surveys, macroinvertebrate 

surveys, etc.).  All of these long-term surveys are designed to help assess the responses of 

the aquatic community to the base flow changes over the 15-year period.       

 

 



Study Area/Study Sites 
 
The Rock Creek-Cresta Hydroelectric Project is located on the NFFR in Butte and Plumas 

Counties.  The Project is a vital part of PG&E’s NFFR hydropower system, where stored 

water, mainly from Lake Almanor, produces electricity through a series of nine 

powerhouses before entering Lake Oroville (Figure 1). 

Figure
 

 

 1. Map showing Pacific Gas and Electric Company’s North Fork Feather River  
 

hydroelectric facilities including the Rock Creek-Cresta Project (FERC No. 1962)     
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The Rock Creek–Cresta Project consists of the Rock Creek Dam and Powerhouse and the 

Cresta Dam and Powerhouse.   Water (3,300 cfs maximum) is diverted from the Rock 

Creek Reservoir through the Rock Creek Powerhouse and is discharged into the Cresta 

Reservoir.  The 8.5 mile-long section of the NFFR bypassed by this portion of the project 

is referred to as the Rock Creek Reach (Figure 2).  From Cresta Reservoir, flow (maximum 

of 3,800 cfs) is diverted through the Cresta Powerhouse and into the Poe Reservoir.  The 

4.9 mile-long section of the river between Cresta Dam and powerhouse is known as the 

Cresta Reach of the NFFR (Figure 2). 

 

The Bucks Creek Project (FERC No. 619) discharges water from the Bucks and Grizzly 

Creek basins into the lower portion of the Rock Creek Reach about one mile upstream of the 

Rock Creek Powerhouse (Figure 2).  Major tributaries to the NFFR in the Project area 

include Opapee, Milk Ranch, Chambers, Granite, Bucks, Rock, Grizzly, and Bear Ranch 

creeks.         
 

The Rock Creek-Cresta Project reaches of the North Fork Feather River are considered to 

be within an ecological transition area between the rainbow trout zone and the 

pikeminnow-sucker-hardhead zone (Moyle 2002).  Moyle et al. (1983) described fish 

populations in the project area as a mixture of native and introduced species including, 

rainbow trout (Oncorhynchus mykiss), Sacramento sucker (Catostomus occidentalis), 

Sacramento pikeminnow (Ptychocheilus grandis), hardhead (Mylopharodon 

conocephalus), riffle sculpin (Cottus gulosus), smallmouth bass (Micropterus dolomieu), 

and brown trout (Salmo trutta).   Prickly sculpin (Cottus asper) are known to occur in the 

project area (ECORP 2003; Salamunovich 2004a).   Other species such as Sacramento 

perch (Archoplites interruptus) common carp (Cyprinus carpio) and wakasagi (or pond 

smelt, Hypomesus nipponensis) may also be present on occasion after periodically washing 

out of Lake Almanor (Moyle et al. 1983).   

 

Supplementation of the Rock Creek and Cresta area trout populations using hatchery 

strains has been conducted with little regularity and limited success.  In 1966-67 and 1977, 

several  



Figure 2. Location of the four shallow-water electrofishing sites (red fish symbols) in the  
 Rock Creek-Cresta Project area of the North Fork Feather River.  Yellow dots show  
 locations of major project facilities.   
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plants of hatchery-reared rainbow and brown trout were made into the reaches following 

extensive chemical treatments aimed at reducing the non-game fish populations (Flint 

1980; Moyle et al. 1983).  While the California Department of Fish and Game regularly 

stock hatchery trout in the NFFR upstream of the East Branch confluence (Belden area), 

poor habitat and lack of availability of strains resistant to the protozoan parasite, 

Ceratomyxa shasta, has limited the success of  plants made into the Cresta and Rock Creek 

reaches of the river (CDFG 1988).  The Rock Creek and Cresta reaches are no longer 

stocked, and the flowing, non-reservoir areas are currently managed as a wild trout fishery 

under “catch and release” regulations. 

 

The NFFR in the Project reaches is a relatively high-gradient river contained in a steep-

walled canyon.  At the current summer base flows (220 cfs in the Cresta Reach and 180 cfs 

in the Rock Creek Reach), the river in the project area is composed primarily of relatively 

long deeper-water habitats such as pools and runs that are separated by shorter shallow-

water glide and riffle habitats (Table 2).   

 

Table 2.  Number, lengths in feet (total/mean), and percentage of total distance for various 
 habitat types identified during habitat mapping of the main channel areas of the  
 Cresta and Rock Creek reaches.       

Habitat Type N Total length Mean length % Total Reach 
     

Cresta Reach   (Discharge = 275 cfs) 
     

Low gradient riffle 17 1,781 104.8 7.1 
High gradient riffle 27 3,349 124.0 13.4 

Run 43 7,420 172.6 29.7 
Shallow pool 11 3,859 350.9 15.4 

Deep pool (<10ft) 14 8,596 614.0 34.4 
     

Rock Creek Reach   (Discharge = 257 cfs) 
     

Low gradient riffle 26 3,263 125.5 7.3 
High gradient riffle 59 7,597 128.8 16.9 

Run 67 13,566 202.5 30.2 
Shallow pool 26 8,299 319.2 18.5 

Deep pool (<10ft) 22 12,166 553.0 27.1 
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Most of the gradient drop occurs over the short stretches of riffle habitat.  This 

predominance of deep-water habitats in the project area limits the amount of wadeable, 

shallow-water habitats that can be sampled using backpack electrofishing equipment.  The 

study’s goal to sample habitat distances 200-400 feet in length further constrains the 

availability of suitable sample sites in the Project reaches.              

 

The study plan provided by PG&E specified that, at a minimum, the same four sites be 

sampled during the 2002-2016 monitoring period.  Following this guideline, the upper and 

lower boundaries of each study site surveyed during the October 2002 studies (ECORP 

2003) were relocated the day prior to the 2004 sampling using photos and Global 

Positioning System (GPS) coordinates. 

 

The four sites sampled in 2002 were also reportedly sampled by CDFG in 1986 as part of 

their six-year monitoring study (ECORP 2003).  However, it appears the 2002/2004 Indian 

Jim School site, which is downstream of Granite Creek, is, in fact, immediately downriver 

from the CDFG 1986 site.  Post-1986 flows (most likely the January 1997 flood event) 

altered the river channel, and in particular, the 1986 Granite Creek site where a mid-

channel island now exists.  This mid-channel island was purposely avoided during the 2002 

site selection process.  Any future comparison of the 1986 CDFG site and the 2002/2004 

site should take this into account.     

 

The four shallow-water sites sampled during 2004 represented a predominantly run/glide 

habitat and combination riffle/glide habitat from the Cresta and the Rock Creek reaches 

(Table 3; Figure 2).  The study sites were named for easily recognizable physical or 

geographic features in the vicinity and generally follow the conventions used in the 

ECORP (2002) report. 
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Table 3.  Name, Project reach location, and predominant shallow-water habitat type for the  
 four study reaches sampled during the 2004 electrofishing surveys.       
Site name Project Reach Predominant habitat1

   

Bear Ranch Creek Cresta Glide 
Grizzly Creek Cresta Riffle/glide 
Indian Jim  School Rock Creek Glide 
Rodgers Flat Rock Creek Riffle/glide 

   

1/    predominant habitat types from ECORP (2003)    
 

Methods 
 
Physical Site Data Collection  
 
Habitat dimensions, habitat characteristics, and water quality parameters were measured at 

all electrofishing sites at the time they were sampled.  All data were recorded on 

standardized data forms (Appendix B). 

 

The length of each site was measured to the nearest foot from the bottom boundary to the 

top boundary using a hip chain.  Stream width to the nearest 0.1 foot was measured at a 

minimum of nine locations along the sampling station using a surveyors tape.    The 

average of these measurements was used to determine the mean width at each station.  

Depth measurements (to the nearest 0.05 foot) were made using a survey stadia rod at ¼, 

½, and ¾ distance across each of the width cross-sections to estimate the average depth for 

the entire sample station.  The maximum depth within each of the stations was also 

recorded using the deepest reading made within the particular survey unit.  Stream gradient 

over the length of each site was measured using a hand-level and the stadia rod placed on 

the stream bottom.     

 

Habitat characteristics within each of the survey stations were also recorded at the time of 

sampling.  The percentages of different habitat types (pool, run, riffle, or pocket water) 

comprising the station were visually estimated, along with the percentages of various 

substrate types (fines [<2mm], sand [2-7mm], gravel [8-75mm], cobble [76-300mm], 

boulder [>300 mm] and bedrock).  The percent of the site available as fish cover was also 
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estimated using the same categories reported in ECORP (2003), which included surface 

turbulence, instream object cover, undercut bank, and overhanging vegetation within 48” 

of the water surface.  The surface area of suitable trout spawning gravels in the study site 

was also estimated.   

 

Air and water temperatures were measured at the time the stations were sampled.  Other 

water quality parameters were also measured, including conductivity (µS/cm), specific 

conductivity (temperature standardized conductivity), salinity (ppt), and dissolved oxygen 

concentrations (mg/L), and percent saturation.  Air temperatures were recorded using a 

handheld thermometer.  The water quality parameters were measured using recently-

calibrated Yellow Spring Instruments® handheld meters (Models 30 and 550).   

 

To aid in relocating stations during future efforts, the top and bottom boundaries along 

each bank were denoted used high-visibility surveyors flagging.  The flagging was hung 

near the waters edge as well as further up the bank.  In addition, orange plastic squares 

with flagging were attached to trees well up the bank at the top and bottom boundaries of 

each site.  In addition, sites were photographed from multiple vantage points, and the 

latitude and longitude of the top and bottom boundaries were determined using a handheld 

GPS receiver.     

 

Electrofishing  
 
Estimation of the abundance and population characteristics of resident fish in the shallow 

water areas of the Cresta and Rock Creek reaches of the North Fork Feather River was 

conducted using multiple-pass removal-depletion by backpack electrofishing.   

 

Prior to sampling, stream flows from Cresta and Rock Creek dams were reduced to levels 

judged to provide safe wading conditions at the sample sites.  The study sites were isolated 

with ½-inch (1.27 mm) mesh block nets to prevent immigration or emigration of fish 

during sampling.  Five to six shocking teams (i.e., one shocker and one netter) moved 

upstream in concert across a unified front during each sampling pass.  The shockers used  
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portable backpack electrofishers to stun fish, which were captured by the netters using ⅛-

inch mesh dip nets.  All captured fish were removed to one of several available 5-gallon 

live buckets that were towed on small plastic tote-barges by additional netters.  All live 

buckets were filled with river water and equipped with a small bait bucket aerator.  Fish in 

the live buckets were periodically transferred to a ⅛-inch mesh netted live box located in 

the river outside of the study site and away from the electric field.    

 

The battery-powered backpack electrofishers used during these surveys included Smith-

Root® Models Type VII, 11A, 11B, and 12B.  A gas-powered Model 15-B backpack 

electrofisher was also used at the Grizzly Creek Site.  A minimum of three passes of equal 

effort were made by the electrofishing teams within each reach.  Teams maintained their 

same position across the stream channel for each pass.  The target for the three-pass data 

was to provide a population estimate for rainbow trout with a standard error that was ten 

percent (or less) of that estimate.  After the third pass, the trout capture data was used to 

generate the population statistics on a laptop computer loaded with the appropriate 

software.  If the population estimate and standard error criterion was met, no additional 

passes were made.  If it was not, another pass was made and the new estimate and standard 

error were evaluated.      

 

Following each pass, captured fish were identified, measured and weighed.  Prior to 

handling, fish were anesthetized in a weak CO2 solution using commercially available 

effervescent pain-relief tablets (two tablets: ¾ gallons of clean river water).  All fish were 

measured to the nearest millimeter fork length (FL) [or total length (TL) for sculpin 

species] and weighed on an electronic scale.  Fish smaller than 150 mm in length were 

typically weighed to the nearest 0.1 gram; larger fish were weighed to the nearest gram.   

Fish measurement data and notes were recorded on standardized data sheets (Appendix C).      

During processing, fish were inspected for any distinguishing marks (fin clips) or features 

(e.g. hook scars, deformed fins, tumors; fungus, etc.), which were duly noted on the data 

sheets.  All mortalities were also noted on the data sheets.  
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The Rodgers Flat site contained a side channel area that was electrofished separately, 

following each pass in the main channel.  All effort, catches, and habitat data were 

recorded separately for the side channel and main channel areas.   

 

Scale samples were taken from most captured trout for use in future age and growth 

determinations.  Scales were removed from the right side between the dorsal fin and lateral 

line as specified in DeVries and Frie (1996).  The scale samples were stored in labeled 

scale envelopes.  Trout from which scale samples were taken were also noted on the data 

sheets to allow for cross referencing length/weight data in the event of potential omissions 

or confusion from the notes on the scale envelopes. 

 

After processing fish, were placed in an aerated bucket of cool river water and allowed to 

recover.  Fish in the recovery bucket were regularly transferred to a ⅛-inch mesh netted 

live box located in the river outside the study site.  All fish were held in live boxes until 

fully recovered from the shocking and handling.  After the completion of the survey, all 

fish were distributed back to size-appropriate habitat areas of the study site.     

 

The length data was used to generate site-specific length-frequency histograms for each 

species.  These plots show the size structure of the population, which tends to be related to 

the age structure of the specific population. 

 

The multiple-pass capture data were used to generate a population estimate and 95 percent 

confidence interval for each species using the maximum-likelihood estimator from the 

microcomputer software program MicroFish 3.0 (Van Deventer and Platts 1989).  

MicroFish 3.0 cannot provide a population estimate if only a single fish is captured from 

all passes combined, or if all the fish are captured on the first pass.  In these rare cases, the 

Zippin estimator from the software program CAPTURE (White et al. 1978) was used to 

calculate the population estimate and associated error.  Both software programs generate 

probability-of-capture estimates based upon capture patterns.  The capture probability 

estimate, which varies between zero and one, is a measure of sampling efficiency, with 
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values greater than 0.40 being generally indicative of effective sampling (White et al. 

1982).   

 

Fulton's Condition Factor (K) was calculated for rainbow trout using the formula of 

Bagenal and Tesch (1978).  The condition factor compares the length and weight 

relationship of individual fish to assess their physical condition (Everhart et al. 1975).  

Higher condition factors indicate heavier fish for a given length.  A value of 1.0 is 

generally considered normal for a healthy population of trout.   

 

The population estimate data was used to generate abundance and biomass estimates.  The 

abundance estimates were standardized to common indices (fish/mile and fish/acre) to 

facilitate comparisons between unequal length/area sites within and between years.  

Biomass estimates for each species at each station were calculated as the product of the 

estimated fish population and the mean weight for that species divided by the surface area 

of the river at sampled at that site.  Biomass estimates were also calculated using several 

indices (e.g. kilograms/hectare, pounds/acre) to facilitate comparison with earlier surveys.   

 

Results 
 
The electrofishing surveys of the Cresta and Rock Creek reaches of the NFFR were 

conducted from November 2-6, 2004.   

 

Detailed plots of the stream flows in the Cresta Reach (Gage NF-56) and Rock Creek 

Reach (Gage NF-57) during the 2004 electrofishing surveys are presented in Figure 3.  The 

mean daily discharge in the Cresta Reach during the November 2 electrofishing survey 

below Bear Ranch Creek was 92 cubic feet per second.  Electrofishing scheduled for 

November 3 was postponed due to intermittent, but heavy rain showers (0.74 inches at 

Bucks Creek Powerhouse [California Data Exchange Center 2004]).  However, in order to 

more effectively sample the river channel in a safe manner, stream flows were reduced 

further to an average of 76 cfs when electrofishing was resumed on November 4 at the  
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Figure 3. Stream flow records for the Cresta (top) and Rock Creek (bottom) study reaches  
 during the November 2004 backpack electrofishing surveys.  Data provided by  
 PG&E.   
 

13 
© 2005, Pacific Gas and Electric Company 

 

13



14 
© 2005, Pacific Gas and Electric Company 

 

14

Grizzly Creek site.  After completion of the Cresta Reach surveys, stream flows below 

Cresta Dam were raised back to levels slightly above the minimum flow of 220cfs.   

 

On November 4, the releases from Rock Creek Dam were reduced to accommodate the 

electrofishing surveys in the Rock Creek Reach on November 5 and 6 (Figure 3).  The 

stream flow during the Rock Creek sampling was very stable and averaged 67 cfs during 

our surveys at the Indian Jim School and Rodgers Flat sites.  Immediately following the 

electrofishing surveys, the flows from Rock Creek Dam were raised back to levels slightly 

above the minimum flow level of 180 cfs. 

 

Physical Site Data Collection  
 
The habitat and water quality measurements were conducted at each site following the first 

electrofishing pass while the remaining crews were processing the captured fish.  Copies of 

the actual data sheets are contained in Appendix B.  A summary of the habitat 

measurements and variables are presented in Table 4.   

 

By the time of early November sampling, water temperatures were relatively low (<50°F), 

while dissolved oxygen concentrations were relatively high (>9.0 mg/L) at each of the 

study sites.  This combination of low water temperature and high dissolved oxygen levels 

was ideal for electrofishing sampling and likely contributed to the low 

electrofishing/handling mortality noted during our surveys (1.2% for trout; 1.0% overall).  

Water conductivity was relatively low at all the sites, especially in the Cresta Reach where 

it averaged less than 70µS/cm.   

 

Bear Ranch Creek Site  
  
The top of this 370-foot long site was located in the Cresta Reach about 211 feet 

downstream of the mouth of Bear Ranch Creek (Figure 2).  During our survey, this site 

encompassed 0.63 acres (0.26 hectares) and was predominantly run habitat (Table 4; 

Appendix B).  The site had a relatively low gradient (<1%) and the substrate was 
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Table 4.  Summary of habitat and water quality measurements during the Fall 2004 Rock Creek-Cresta electrofishing surveys.  

 
Site  

 
Date 

Length 
(ft) 

Mean
Width 

(ft) 

Area 
(ft2) 

Mean 
Depth 

(ft) 

Max 
Depth 

(ft) 

Gradient 
(%) 

Water 
Temp 
(°C) 

Conductivity 
(µS/cm) 

Dissolved 
Oxygen 
(mg/L) 

Dissolved 
Oxygen 
(% sat.) 

            

Bear Ranch Creek 
 

2 Nov 370 74.7 27,637.4 1.9 5.9 0.8 8.9 66.5 10.5 89.7 
           

           

           
            

       

        

 

Grizzly Creek 
 

4 Nov 300 92.1 27,627.3 1.4 3.9 3.3 8.9 63.7 10.4 89.2 

Indian Jim School 
 

5 Nov 294 54.5 16,023.0 2.4 5.0 0.5 9.4 81.9 10.1 86.5 

Rodgers Flat
     

Main channel 6 Nov 231 69.9 16,144.3 2.0 4.2 0.3 8.6 85.3 9.9 84.7 
    

Side channel 
 

6 Nov 128 15.6 
   

1,996.8 0.8 
 

1.55 no data no data no data no data 
 

no data 
     

 
 

 

 

 

 

 

 



 

dominated by boulder and cobble.  Instream object cover was identified as the dominant 

cover type.   Very little trout spawning material, approximately 25 ft2, was noted in the low 

flow channel at this site during our survey.       

 

Grizzly Creek Site  
 
This 300-foot long site was located in the Cresta Reach about 0.5 miles downstream of the 

mouth of Grizzly Creek (Figure 2).  This study site was the widest and shallowest of the 

four study sites (Table 4).  During our survey, this site encompassed 0.63 acres (0.26 

hectares) and was classified as equal proportions of run and riffle habitats with some 

pocket water (Appendix B).  The substrate in this relatively high gradient site (>3%) was 

dominated by boulder and cobble.  Instream object cover was identified as the dominant 

cover type.   Very little trout spawning material, approximately 100 ft2 or <0.5% of the 

total surface area, was noted in the low flow channel at this site during our survey.       

 

Indian Jim School Site 
 
This 294-foot long Rock Creek Reach site was located adjacent to the now-abandoned 

Indian Jim Elementary School (Figure 2).  The top of this site is located 892 feet 

downstream of the mouth of Granite Creek.  During our survey, this site encompassed 0.37 

acres (0.15 hectares) and was predominantly run habitat (Appendix B).  This low gradient 

site (<1%) was the deepest and narrowest study site sampled during 2004 (Table 4).  The 

substrate at the school site was dominated by boulder and cobble, while instream object 

cover was identified as the primary cover type.   No significant patches of trout spawning 

gravel were noted in the low flow channel at this site during our survey.       

 

Rodgers Flat Site 
   
This 231-foot long site was located in the Rock Creek reach near Rodgers Flat (Figure 2).  

The top block net was about 370 feet downstream of the mouth of Milk Ranch Creek.  The 

site contained 128 feet of side channel habitat that was sampled separately from the main 

channel.  The side channel was located at the bottom end of a substantial north bank side 
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channel that entered the main channel 110 feet upstream of the bottom block net and 

extended beyond the upstream portion of the study site.      

 

During our survey, the main channel area encompassed 0.37 acres (0.15 hectares) and was 

classified primarily as pocket water habitat (Table 4; Appendix B).  The side channel area 

was 0.05 acres (0.02 hectares), but habitat classification for this side channel area was not 

done.   This site had the lowest gradient of all the sites (0.3%) and the streambed of the 

main channel was almost exclusively made up of large boulder elements, which provided 

the dominant fish cover.  Very little trout spawning material, approximately, 38 ft2, was 

noted in the low flow area of the main channel at this site during our survey.            

 

Electrofishing 
 
The 2004 survey collected a total of 1,280 fish from seven species, each of which was 

present at each site (Table 5).  Riffle sculpin were the most abundant species captured at 

three of the four sample sites and accounted for 43.2% of the overall total catch.  Prickly 

sculpin was the least abundant species at most sites and contributed only 1.3% of the 

overall catch.  Rainbow trout numerically dominated the Rodgers Flat catch data (47.8% of 

the total catch at the site), and were the second most abundant species overall (25.6%) from 

all four sites combined.  Hardhead and Sacramento suckers each contributed 12.0 percent 

of the total catch.  Sacramento pikeminnow (3.3%) and smallmouth bass (2.6%) were 

relatively minor components of the overall catch.  Copies of the actual data sheets are 

contained in Appendix C.  

 

Scales were collected from 309 rainbow trout ranging in size from 55 to 376 mm FL during 

the 2004 survey.  None of the scale samples were examined for this report, since scale 

analysis and age/growth determination were not included in the original scope of work.  

The scale samples are archived and may be made available for future age/growth studies. 
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Table 5.  Fish species collected at the four Rock Creek-Cresta Project electrofishing sample  
 sites, November 2004.       

Rodgers Flat Fish Species Bear 
Ranch Cr. 

Grizzly 
Cr. 

Indian Jim 
School Main  Ch. Side Ch. 

Total 
Fish 

       

Rainbow trout 89 139 15 83 2 328 
Hardhead 49 1 90 10 3 153 
Sacramento pikeminnow 13 4 20 2 3 42 
Sacramento sucker 45 22 79 8 0 154 
Smallmouth bass 23 4 2 4 0 33 
Riffle sculpin 165 233 97 56 2 553 
Prickly sculpin 9 2 1 5 0 17 
       

Site Total 393 405 304 168 10 1,280 
       

 

Length-frequency analysis for rainbow trout captured at the various sites shows that 

smaller size classes dominated the Cresta sites compared to the Rock Creek sites, where 

larger sized fish tended to constitute a larger percentage of the total trout catch (Figure 4).  

No marked or clipped rainbow trout were captured during our surveys. 

 

Inspection of the condition factor-frequencies indicate that the trout populations at all the 

sites are in good condition (Figure 5).  The average condition factor for trout from the four 

study sites were all above 1.0, with only 2.5% of the calculated condition values less than 

this threshold.   

 

Length-frequencies for hardhead captured at the various sites indicate that while hardhead 

were present at all sites, the larger sized juveniles (probably 1-2 year old fish) were present 

only at the Rock Creek sites (Figure 6).  The Indian Jim School site had the largest range of 

sizes and the highest abundances for hardhead.  No adult-sized hardhead (≥300 mm) were 

captured at any of the shallow-water sites sampled.  Adult hardhead have been reported to 

prefer the deeper pool areas of streams (Moyle 2002).  Large adult hardhead were observed 

at the Indian Jim site during snorkel surveys conducted in September and October 2004 

(unpublished data); however, at the reduced flow conditions during which we sampled, 

they probably migrated to deeper areas downstream.        
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Figure 4. Length-frequency data for rainbow trout captured during the November 2004 Rock Creek-Cresta electrofishing survey. 
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Figure 5. Condition factor-frequency data for rainbow trout captured during the November 2004 Rock Creek-Cresta electrofishing  
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 survey.  
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Figure 6. Length-frequency data for hardhead captured during the November 2004 Rock Creek-Cresta electrofishing survey. 
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Pikeminnow were present in generally low numbers at all four sites (Table 5).  While 

several size classes of juveniles were noted during our surveys at most sites, no adult-sized 

fish (≥300 mm) were captured at any of the sites (Figure 7).  Large pikeminnow, like their 

cousins, the hardhead, reportedly prefer the deeper areas of streams (Moyle 2002) and had 

probably migrated to deeper areas during the stream flow reduction.    

 

Sacramento sucker were captured at four sample sites (Table 5).  The suckers captured at 

the two Cresta Reach sites were mostly young-of-the-year fish that were residing along the 

shallow margins and backwater areas of the two sites (Figure 8). Suckers were the most 

abundant species captured at the Indian Jim School site in the Rock Creek Reach, where a 

wide range of size classes were present.  The sucker population at this site was dominated 

by adult fish in the 360 to 450 mm FL size range, which Moyle (2002) suggested were 7 to 

10 year-old fish.      

 

Smallmouth bass were present in generally low numbers at all four sites (Table 5).  Three 

size classes, representing young-of-the-year, juvenile, and adult age classes were captured 

at the Bear Ranch Creek site in the Cresta Reach (Figure 9).  Only young-of-the-year and 

juvenile-sized fish were captured at the remaining three sites. 

 

Riffle sculpin were the most abundant species captured during the shallow-water 

electrofishing surveys (Table 5).  The length-frequency data for this species suggest that 2-

3 size classes (and presumably age classes) of fish are present at all the sites (Figure 10).  

This is especially apparent for the two Cresta Reach sites where a clearly bimodal length 

distribution is evident.  

 

Prickly sculpin, while present all sample sites, were only a minor component of the fish 

populations (Table 5).  Two distinct size and age classes were present at three of the 

electrofishing sites (Figure 11).         
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Figure 7. Length-frequency data for Sacramento pikeminnow captured during the November 2004 Rock Creek-Cresta electrofishing  
 survey. 
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Figure 8. Length-frequency data for Sacramento sucker captured during the November 2004 Rock Creek-Cresta electrofishing 
survey. 
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Figure 9. Length-frequency data for smallmouth bass captured during the November 2004 Rock Creek-Cresta electrofishing survey. 
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Figure 10. Length-frequency data for riffle sculpin captured during the November 2004 Rock Creek-Cresta electrofishing survey. 
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Figure 11. Length-frequency data for prickly sculpin captured during the November 2004 Rock Creek-Cresta electrofishing survey. 
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The MicroFish 3.0 (or CAPTURE) output, including the population estimates and 

associated statistics for each species at each site can be found in Appendix D.  The model 

output is summarized below in Table 6.     

 

The population estimates and their associated confidence interval appear to be reasonably 

good for most species at most sites, especially for rainbow trout.  Our sampling goal of 

obtaining a standard error of the population estimate for rainbow trout that was ≤10% of 

the population estimate after three electrofishing passes was met at three of the four sites 

(Appendix D).  A fourth pass was required at the Bear Ranch Creek site.  After the 

additional pass, the standard error as a percentage of the population estimate (10.8%) was 

close, but still slightly in excess of our ten percent sample goal.  However, given the slight 

discrepancy, as well as diminishing daylight conditions for continued effective sampling, 

no additional effort was made.               

 

Less confidence and larger potential errors were generally associated with the estimates 

derived for the less abundant species at sample sites (Table 6).  Large confidence intervals 

and lower relative probabilities of capture were also generally observed for riffle sculpin.  

Despite riffle sculpin being abundant at most sites, their benthic nature, cryptic coloration, 

and tendency to sink quickly to the bottom made them difficult to capture at most of the 

study sites, especially in the deeper areas, or among the interstitial spaces that dominated 

the streambed at all the sample sites. 

 

The calculated population estimates for each species were examined as the relative 

population abundance at each site (Figure 12).  The two Cresta Reach sites are remarkably 

similar, with riffle sculpin dominating the local fish populations and accounting for 60 to 

70 percent of the calculated populations.  Rainbow trout and suckers are second and third 

most abundant species among the Cresta site populations.  The only notable difference 

between the two Cresta Reach sites is the relative abundance of hardhead, which 

numerically make up over ten percent of the fish population at the Bear Ranch Creek site, 

compared to less than 1 percent at the Grizzly Creek site.  At both Cresta Reach sites 
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Table 6. Multiple pass removal-depletion patterns and electrofishing statistics for various  
 fish species captured at the four shallow-water Rock Creek-Cresta sites sampled  
 using backpack electrofishers in November 2004.  Unless noted, all estimates  
 were generated using the program MicroFish 3.0. 
 

 
Species 

 
Removal Pattern 

 
Total Catch 

Population 
Estimate 

Probability of 
Capture Estimate 

NFFR below Bear Ranch Creek 
Rainbow trout 32 – 32 – 15 – 10 89 110 ± 24 0.336 ± 0.134 
Hardhead 16 – 14 – 8 – 11 49 87 ± 73 0.186 ± 0.211 
Sacramento pikeminnow 8 – 3 – 1 – 1 13 13 ± 1 0.619 ± 0.290 
Sacramento sucker 11 – 15 – 12 – 7 45 91 ± 103 0.156 ± 0.227 
Smallmouth bass 8 – 7 – 6 – 2 23 28 ± 12 0.338 ± 0.274 
Riffle sculpin 49 – 33 – 52 – 31 165 513 ± 601 0.092 ± 0.125 
Prickly sculpin 4 – 2 – 2 – 1 9 9 ± 3 0.500 ± 0.427 

NFFR below Grizzly Creek 
Rainbow trout 84 – 35 – 20 139 154 ± 15 0.537 ± 0.109 
Hardhead* 1 – 0 – 0 1 1 ± 1 0.9996 
Sacramento pikeminnow 2 – 1 – 1 4 4 ± 3 0.571 ± 1.028 
Sacramento sucker 6 – 11 – 5 22 54 ± 128 0.158 ± 0.447 
Smallmouth bass 2 – 0 – 2 4 4 ± 5 0.500 ± 1.167 
Riffle sculpin 88 – 86 – 59 233 520 ± 311 0.180 ± 0.131 
Prickly sculpin 1 – 1 – 0 2 2 ± 5 0.667 ± 4.883 

NFFR at Indian Jim School 
Rainbow trout 11 – 3 – 1 15 15 ± 1 0.750 ± 0.255 
Hardhead 57 – 23 – 10  90 96 ± 8 0.596 ± 0.125 
Sacramento pikeminnow 11 – 5 – 4 20 22 ± 7 0.513 ± 0.318 
Sacramento sucker 63 – 11 – 5 79 79 ± 2 0.790 ± 0.094 
Smallmouth bass 1 – 1 – 0 2 2 ± 5 0.667 ± 4.883 
Riffle sculpin 41 – 35 – 21 97 151 ± 67 0.289 ± 0.180 
Prickly sculpin* 1 – 0 – 0  1 1 ± 1 0.9996 

NFFR at Rodgers Flat – Main Channel 
Rainbow trout 58 – 17 – 8 83 86 ± 5 0.664 ± 0.117 
Hardhead 5 – 2 – 3 10 12 ± 9 0.417 ± 0.546 
Sacramento pikeminnow 0 – 2 – 0 2 2 ± 13 0.500 ± 6.593 
Sacramento sucker 2 – 4 – 2 8 13 ± 27 0.258 ± 0.730 
Smallmouth bass 1 – 2 – 1  4 4 ± 5 0.500 ± 1.167 
Riffle sculpin 36 – 11 – 9 56 60 ± 7 0.577 ± 0.165 
Prickly sculpin 4 – 1 – 0 5 5 ± 0 0.833 ± 0.466 

NFFR at Rodgers Flat – Side Channel 
Rainbow trout* 2 – 0 – 0 2 2 ± 1 0.9998 
Hardhead 1 – 2 – 0 3 3 ± 3 0.600 ± 1.525 
Sacramento pikeminnow 1 – 1 – 1 3 3 ± 5 0.500 ± 1.823 
Riffle sculpin* 2 – 0 – 0 2 2 ± 1 0.9998 

      

* Estimates derived using Program CAPTURE  
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Figure 12. Relative species abundance presented as percentage of total study reach 
 population estimates at the various Rock Creek-Cresta study reaches during the  
 November  2004 backpack electrofishing surveys.     
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pikeminnow, smallmouth bass, and prickly sculpin all make only minor contributions to 

the fish populations.   

 

The relative species abundances are comparatively different at the two Rock Creek Reach 

sites (Figure 12).  At the Indian Jim School site, riffle sculpin make up over 40 percent of 

the fish population, with hardhead and sucker each contributing over 20 percent.  Rainbow 

trout make up only about 4 percent of the Indian Jim fish population.  At the Rodgers Flat 

site, rainbow trout were the dominant fish in main channel populations, making up over 47 

percent of the estimated population.  While riffle sculpin comprised a similar proportion of 

the Rodgers Flat site main channel fish populations (about 33%), hardhead and suckers 

each made up less than 8 percent of the species abundance.  The relative species abundance 

in the Rodgers Flat side channel area has near equal contributions from the four species 

that were captured.     

 

The various site-specific biomass estimates (and associated confidence intervals) derived 

from the population data and the mean weight for each fish species are presented in Table 

7.  Rainbow trout contributed the largest proportion of the total biomass (51 to 82 percent) 

at three of the four main channel sites (Figure 13).  At the Indian Jim School site, the low 

numbers of trout, combined with the abundance of large suckers, resulted in biomass 

estimates that were dominated by suckers, which made up almost 90 percent of fish 

biomass.  Rainbow trout contributed less than 7 percent of the total fish biomass at the 

Indian Jim School site.  At the Rodgers Flat side channel area pikeminnow and riffle 

sculpin dominated the biomass estimates, while rainbow trout made up most of the 

remaining biomass. 

 

In terms of standardized biomass indices, the Indian Jim School site had the largest fish 

biomass with 2,403.4 pounds/mile and 363.8 pounds/acre (Table 7).  The biomass indices 

for rainbow trout at the Indian Jim School site were 166.7 pounds/mile and 25.2 

pounds/acre.           

  



 

Table 7. Mean weights and biomass estimates (with 95% confidence intervals) by species based upon mean weights of captured fish,  
 multiple pass removal-depletion population estimates, and the physical dimensions of the four shallow-water Rock Creek- 
 Cresta sites sampled using backpack electrofishers in November 2004.   
 

 
 

Species 

Mean 
weight 
(grams) 

 
Reach Biomass 
Estimate (Kg) 

 
Biomass Estimate 

(Kg/300 feet) 

 
Biomass Estimate 

(Kg/mile) 

Biomass 
Estimate 

(Pounds/mile) 

 
Biomass Estimate 

(Kg/hectare) 

Biomass 
Estimate 

(Pounds/acre) 
        

NFFR below Bear Ranch Creek 
        

 
    

Rainbow trout 76.43 8.4073 ± 1.8343 6.8204 ± 1.4881 120.0393 ± 26.1940 264.63 ± 57.74 32.7427 ± 7.1439 29.21 ± 6.37 
Hardhead 1.45 0.1262 ± 0.1059 0.1023 ± 0.0859 1.8012 ± 1.5113 3.97 ± 3.33 0.4913 ± 0.4122 0.44 ± 0.37 
Sacramento pikeminnow 30.99 0.4029 ± 0.0310 0.3268 ± 0.0251 5.7522 ± 0.4425 12.68 ± 0.98 1.5690 ± 0.1207 1.40 ± 0.11 
Sacramento sucker 6.94 0.6315 ± 0.7148 0.5123 ± 0.5799 9.0171 ± 10.2062 19.88 ± 22.50 2.4596 ± 2.7839 2.19 ± 2.48 
Smallmouth bass 37.38 1.0466 ± 0.4486 0.8491 ± 0.3639 14.9439 ± 6.4045 32.94 ± 14.12 4.0762 ± 1.7469 3.64 ± 1.56 
Riffle sculpin 6.64 3.4063 ± 3.9906 2.7634 ± 3.2374 48.6354 ± 56.9783 107.22 ± 125.61 13.2661 ± 15.5418 11.84 ± 13.87 
Prickly sculpin 4.93 0.0444 ± 0.0148 0.0360 ± 0.0120 0.6335 ± 0.2112 1.40 ± 0.47 0.1728 ± 0.0576 0.15 ± 0.05 

Total  14.0652 ± 7.1400 11.4104 ± 5.7923 200.8226±101.9444
 

442.71 ± 224.74 54.7777 ± 27.8070 
 

48.87 ± 24.81 
  

NFFR below Grizzly Creek 
        

 
  

Rainbow trout 51.41 7.9171 ± 0.7712 7.9171 ± 0.7712 139.3417 ± 13.5722 307.18 ± 29.92 30.8450 ± 3.0044 27.52 ± 2.68 
Hardhead* 1.40 0.0014 ± 0.0014 0.0014 ± 0.0014 0.0246 ± 0.0246 0.05 ± 0.05 0.0055 ± 0.0055 0.01 ± 0.01 
Sacramento pikeminnow 6.40 0.0256 ± 0.0192 0.0256 ± 0.0192 0.4506 ± 0.3379 0.99 ± 0.74 0.0997 ± 0.0748 0.09 ± 0.07 
Sacramento sucker 75.51 4.0775 ± 9.6653 4.0775 ± 9.6653 71.7647 ± 170.1089 158.21 ± 375.01 15.8860 ± 37.6557 14.17 ± 33.59 
Smallmouth bass 15.10 0.0604 ± 0.0755 0.0604 ± 0.0755 1.0630 ± 1.3288 2.34 ± 2.93 0.2353 ± 0.2941 0.21 ± 0.26 
Riffle sculpin 6.68 3.4736 ± 2.0775 3.4736 ± 2.0775 61.1354 ± 36.5637 134.77 ± 80.60 13.5331 ± 8.0938 12.07 ± 7.22 
Prickly sculpin 5.70 0.0114 ± 0.0285 0.0114 ± 0.0285 0.2006 ± 0.5016 0.44 ± 1.11 0.0444 ± 0.1110 0.04 ± 0.10 

Total  15.5671 ± 12.6385 
 

15.5671 ± 12.6385 
 

273.9806±222.4378
 

603.99 ± 490.36 60.6490 ± 49.2394 
 

54.11 ± 43.93 
  

NFFR at Indian Jim School 
        

 

   

Rainbow trout 280.69 4.2104 ± 0.2807 4.2963 ± 0.2864 75.6145 ± 5.0410 166.69 ± 11.11 28.2832 ± 1.8855 25.23 ± 1.68 
Hardhead 18.53 1.7789 ± 0.1482 1.8152 ± 0.1513 31.9472 ± 2.6623 70.43 ± 5.87 11.9497 ± 0.9958 10.66 ± 0.89 
Sacramento pikeminnow 21.15 0.4653 ± 0.1481 0.4748 ± 0.1511 8.3564 ± 2.6589 18.42 ± 5.86 3.1257 ± 0.9945 2.79 ± 0.89 
Sacramento sucker 679.31 53.6655 ± 1.3586 54.7607 ± 1.3864 963.7884 ± 24.3997 2,124.67 ± 53.79 360.5005 ± 9.1266 321.62 ± 8.141 
Smallmouth bass 14.25 0.0285 ± 0.0713 0.0291 ± 0.0727 0.5118 ± 1.2796 1.13 ± 2.82 0.1915 ± 0.4786 0.17 ± 0.43 
Riffle sculpin 3.66 0.5527 ± 0.2452 0.5639 ± 0.2502 9.9253 ± 4.4040 21.88 ± 9.71 3.7125 ± 1.6473 3.31 ± 1.47 
Prickly sculpin* 3.20 0.0032 ± 0.0032 0.0033 ± 0.0033 0.0575 ± 0.0575 0.13 ± 0.13 0.0215 ± 0.0215 0.02 ± 0.02 

Total 60.7044 ± 2.2553 61.9432 ± 2.3013 
 

1,090.2011±40.5028
 

2,403.35 ± 89.29 
 

407.7846 ± 15.1499 
 

363.81 ± 13.52 
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Table 7. Mean weights and biomass estimates (with 95% confidence intervals) by species based upon mean weights of captured fish,  
 multiple pass removal-depletion population estimates, and the physical dimensions of the four shallow-water Rock Creek- 
 Cresta sites sampled using backpack electrofishers in November 2004.  (continued)  
 

 
 

Species 

Mean 
weight 
(grams) 

 
Reach Biomass 
Estimate (Kg) 

 
Biomass Estimate 

(Kg/300 feet) 

 
Biomass Estimate 

(Kg/mile) 

Biomass 
Estimate 

(Pounds/mile) 

 
Biomass Estimate 

(Kg/hectare) 

Biomass 
Estimate 

(Pounds/acre) 
        

NFFR at Rodgers Flat (Main Channel) 
        

    

Rainbow trout 114.75 9.8685 ± 0.5738 12.8162 ± 0.7451 225.5657 ± 13.1143 497.26 ± 28.91 65.7939 ± 3.8252 58.70 ± 3.41 
Hardhead 18.61 0.2333 ± 0.1675 0.2900 ± 0.2175 5.1045 ± 3.8283 11.25 ± 8.44 1.4889 ± 1.1167 1.33 ± 1.00 
Sacramento pikeminnow 31.60 0.0632 ± 0.4108 0.0821 ± 0.5335 1.4446 ± 9.3897 3.18 ± 20.70 0.4214 ± 2.7388 0.38 ± 2.44 
Sacramento sucker 93.16 1.2111 ± 2.5153 1.5728 ± 3.2667 27.6818 ± 57.4930 61.02 ± 126.74 8.0743 ± 16.7698 7.20 ± 14.96 
Smallmouth bass 20.20 0.0808 ± 0.1010 0.1049 ± 0.1312 1.8469 ± 2.3086 4.07 ± 5.09 0.5387 ± 0.6734 0.48 ± 0.60 
Riffle sculpin 9.54 0.5724 ± 0.0668 0.7434 ± 0.0867 13.0834 ± 1.5264 28.84 ± 3.36 3.8162 ± 0.4452 3.40 ± 0.40 
Prickly sculpin 10.24 0.0512 ± 0.0000 0.0665 ± 0.0000 1.1703 ± 0.0000 2.58 ± 0.00 0.3414 ± 0.0000 0.30 ± 0.00 

Total  12.0705 ± 3.8351 15.6760 ± 4.9807 275.8971 ± 87.6603 
 

608.22 ± 193.25 80.4748 ± 25.5691 
 

71.80 ± 22.81 
  

NFFR at Rodgers Flat (Side Channel) 
        

 

 
  

Rainbow trout 10.20 0.0204 ± 0.0102 0.0478 ± 0.0239 0.8415 ± 0.4208 1.86 ± 0.93 1.0996 ± 0.5498 0.98 ± 0.49 
Hardhead 1.27 0.0038 ± 0.0038 0.0089 ± 0.0089 0.1572 ± 0.1572 0.35 ± 0.35 0.2054 ± 0.2054 0.18 ± 0.18 
Sacramento pikeminnow 14.60 0.0438 ± 0.0730 0.01027± 0.1711 1.8068 ± 3.0113 3.98 ± 6.64 2.3610 ± 3.9350 2.11 ± 3.51 
Riffle sculpin 16.70 

 
0.0334 ± 0.0167 0.0783 ± 0.0391 1.3778 ± 0.6889 3.04 ± 1.52 1.8004 ± 0.9002 1.61 ± 0.80 

Total 0.1014 ± 0.1037 0.2377 ± 0.2431 
 

4.1832 ± 4.2780 
 

9.22 ± 9.43 5.4664 ± 5.5904 
 

4.88 ± 4.99 
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Figure 13. Relative species biomass presented as percentage of total study reach population 
 biomass estimates at the various Rock Creek-Cresta study reaches during the 
 November 2004 backpack electrofishing surveys. 
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The main channel area of the Rodgers Flat site had the next highest total fish biomass 

indices, with 608.2 pounds/mile and 71.8 pounds/acre (Table 7).  In comparison, the side 

channel area had very low fish biomass indices (9.2 pounds/mile and 4.9 pounds/acre).  

The main channel Rodgers Flat site had the highest rainbow trout biomass indices of any of 

the backpack electrofishing sites (497.3 pounds/mile and 58.7 pounds/acre).    

 

Of the two Cresta Reach sites, Grizzly Creek had the highest total fish biomass estimates, 

with 604 pounds/mile and 54.1 pounds/acre (Table 7).  The Bear Ranch site had estimated 

total biomass values of 442.7 pounds/mile and 48.9 pounds/acre.  Despite these differences 

in total fish biomass, the two Cresta Reach sites had remarkably similar surface-area trout 

biomass estimates, 27.5 pounds/acre at the Grizzly Creek site versus 29.2 pounds/acre at 

the Bear Ranch Creek site.  The difference in the per-mile rainbow trout biomass estimates 

for the two Cresta Reach sites was slightly larger, 307.2 pounds/mile for the Grizzly Creek 

site versus 264.6 pounds/mile at the Bear Ranch Creek site. 

 

Discussion 
 
The 2004 fish population sampling in the Cresta and Rock Creek reaches of the NFFR 

demonstrated that under reduced flow conditions multiple-pass removal-depletion 

sampling using electrofishing techniques can produce resident fish population estimates in 

shallow-water habitat with tight confidence intervals and a high probability of accuracy.   

The electrofishing survey showed the resident fish population in the Project area to be 

numerically dominated by riffle sculpin.  In terms of biomass, rainbow trout dominated the 

fish populations at both Cresta Reach sites and the Rodgers Flat site in the Rock Creek 

Reach.  The catch of numerous large mature Sacramento suckers at the Indian Jim School 

site of the Rock Creek Reach resulted in this species dominating the biomass statistics at 

this site.   

 

Comparison of the present survey results with other recent surveys demonstrates some 

interesting between year differences (Tables 8, 9, and 10).  We have limited our 

comparisons to those made at roughly equivalent sample sites, which includes the 2002        
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Table 8. Population and mean weight summary for various species sampled by 
electrofishing at the four equivalent shallow water sites sampled during 1986 
(CDFG 1988), 2002 (ECORP 2003), and 2004 (this report).   

 

Site Population Estimate (N) Mean weight (grams) 
 1986 2002 2004 1986 2002 2004 

Brown trout 
Bear Creek --- --- --- --- --- --- 
Grizzly Creek 1 --- --- 52.0 --- --- 
Indian Jim School --- --- --- --- --- --- 
Rodgers Flat 1 --- --- 795.0 --- --- 

Rainbow trout 
Bear Creek 92* 27 110 40.6 169.0 76.4 
Grizzly Creek 144* 86 154 35.0 67.7 51.4 
Indian Jim School 184* 23 15 19.0 239.3 280.7 
Rodgers Flat 93* 33 86 24.7 164.4 112.3 

Hardhead 
Bear Creek 195 33 87 1.0 2.6 1.5 
Grizzly Creek 24 1 1 0.7 1.4 1.4 
Indian Jim School 128 130 96 2.1 49.9 18.5 
Rodgers Flat 68 --- 16 1.1 --- 14.6 

Sacramento pikeminnow 
Bear Creek 76 43 13 2.7 6.9 31.0 
Grizzly Creek 54 6 4 1.1 5.7 6.4 
Indian Jim School 404 39 22 1.5 32.9 21.2 
Rodgers Flat 75 16 6 11.4 26.1 21.4 

Sacramento sucker 
Bear Creek 679 15 91 65.8 6.5 6.9 
Grizzly Creek 356 17 54 2.5 134.8 75.5 
Indian Jim School 1,770 44 79 21.5 731.1 679.3 
Rodgers Flat 384 6 13 85.2 443.8 93.2 

Smallmouth bass 
Bear Creek 1 13 28 14.0 22.3 37.4 
Grizzly Creek --- --- 4 --- --- 15.1 
Indian Jim School --- --- 2 --- --- 14.3 
Rodgers Flat --- 1 4 --- 14.4 20.2 

Sculpin** 
Bear Creek 25 50 522 20.7 10.4 6.6 
Grizzly Creek 2 258 522 22.0 8.9 6.7 
Indian Jim School 279 141 152 4.6 9.1 3.7 
Rodgers Flat 70 46 67 11.1 13.4 9.8 

       

*    1986 DFG rainbow trout data includes hatchery fish 
**  1986 DFG data did not identify sculpin to species 
  



 

Table 9. Standardized abundance estimates for various fish species at the four Rock Creek-Cresta shallow-water study sites sampled by 
 electrofishing during 1986 (CDFG 1988), 2002 (ECORP 2003), and 2004 (this report).  CDFG 1986 data included hatchery  
 trout and did not identify species of sculpin.  Rodgers Flat 2004 estimates include combined main and side channel data.     
 

Species Estimated number per mile 

 Bear Ranch Creek Grizzly Creek Indian Jim School Rodgers Flat 
 1986 2002 2004 1986 2002 2004 1986 2002 2004 1986 2002 2004 

         

             
             

      
             

        
            

            
        

             
            

             

    

Brown trout 14.4 --- --- --- --- --- --- --- --- 23.32 --- ---
Rainbow trout 1,322.0 395.0 1,570.6 2,461.9 1,537.8

 
2,710.4

  
2,667.7 406.8 269.4 2,169.1 829.8

 
1,988.6

Hardhead 2,802.0 482.8 1,242.2 415.3 17.9 17.6 1,855.8 2,299.1 1,724.1 1,586.0 --- 365.7
Sac. pikeminnow 1,092.1 629.1 185.6 934.5 107.3 70.4 5,857.4 689.7 395.1 1,749.3 402.3 137.1
Sac. sucker 9,756.7 219.5 1,299.3 6,160.5 304.0 950.4 25,622.5

 
778.1 1,418.8 8,956.4 150.9 297.1

Smallmouth bass
 

14.4 190.2 399.8 --- --- 70.4 --- --- 35.92 --- 25.2 91.4
Sculpin
 

359.2 731.5 7,453.1 34.61 4,613.5 9,187.2 4,045.1 2,493.6 2,729.8 1,632.7 1,156.7 1,531.4
    

All fish
 

15,360.6 2,648.1 12,150.6 10,036.8 6,580.4 13,006.4 40,088.6 6,667.3 6,573.1 16,116.8 2,564.9 4,411.4

 Estimated number per acre 

 Bear Ranch Creek Grizzly Creek Indian Jim School Rodgers Flat 
 1986 2002 2004 1986 2002 2004 1986 2002 2004 1986 2002 2004 
         

             
             

            
             

            
             

            
        

             
         

    

Brown trout 2.3 --- --- --- --- --- --- --- --- 2.3 --- ---
Rainbow trout

 
207.8 43.6 173.4 267.8 139.5 242.8 220.3 60.6 40.8 209.4 95.6 208.9

Hardhead 440.4 53.3 137.1 44.6 1.6 1.6 153.3 342.3 261.0 153.1 --- 38.4
Sac. Pikeminnow

 
171.6 69.4 20.5 100.4 9.7 6.3 483.7 102.7 59.8 168.9 46.4 14.4

Sac. Sucker 1,533.4 24.2 143.4 662.1 27.6 85.1 2,119.2 115.9 214.8 864.8 17.4 31.2
Smallmouth bass

 
2.3 21.0 44.1 --- --- 6.3 --- --- 5.4 --- 2.9 9.6

Sculpin
 

56.5 80.7 822.7 3.7 418.5 823.0 334.1 371.2 413.2 157.6 133.3 160.9
    

All fish 2,414.1 292.3 1,341.3 1,078.7 596.9 1,165.2 3,310.5 992.6 995.0 1,556.1 295.5 463.4
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Table 10. Standardized biomass estimates for various fish species at the four Rock Creek-Cresta shallow-water study sites sampled by 
 electrofishing during 1986 (CDFG 1988), 2002 (ECORP 2003), and 2004 (this report).  CDFG 1986 data included hatchery  
 trout and did not identify species of sculpin.  Rodgers Flat 2004 estimates include combined main and side channel data.     
 

Species Estimated pounds per mile 

 Bear Ranch Creek Grizzly Creek Indian Jim School Rodgers Flat 
 1986 2002 2004 1986 2002 2004 1986 2002 2004 1986 2002 2004 

         

             
             

            
             

         
           

            
        

             
            

             

    

Brown trout 1.65 --- --- --- --- --- --- --- --- 40.88 --- ---
Rainbow trout

 
118.35 147.20 264.63 192.39 229.44 307.18 111.90 214.59 166.69 118.16 300.73 492.26

Hardhead 6.21 2.77 3.97 0.61 0.06 0.05 8.44 252.72 70.43 3.86 --- 11.78
Sac. pikeminnow

 
6.49 9.62 12.68 2.29 1.35 0.99 19.24 49.98 18.42 43.86 23.11 6.47

Sac. sucker 1,415.50 3.14 19.88 33.95 90.34 158.21 1,216.91
 

 1,254.24 2,124.67 1,682.54
 

147.62 61.02
Smallmouth bass

 
0.44 9.36 32.94 --- --- 2.34 --- --- 1.13 --- 0.80 4.07

Sculpin
 

16.41 16.81 108.62 1.68 89.97 135.21 40.75 50.13 22.01 39.90 34.04 33.16
    

All fish
 

1,565.05 188.90 442.72 230.92 411.16 603.98 1,397.25 1,821.66 2,403.35 1,929.20 506.30 608.76

 Estimated pounds per acre 

 Bear Ranch Creek Grizzly Creek Indian Jim School Rodgers Flat 
 1986 2002 2004 1986 2002 2004 1986 2002 2004 1986 2002 2004 
         

             
             

            
             

            
             

            
        

             
         

    

Brown trout 0.26 --- --- --- --- --- --- --- --- 3.95 --- ---
Rainbow trout

 
18.60 16.25 29.21 20.68 20.81 27.52 9.24 31.95 25.23 11.41 34.65 51.71

Hardhead 0.98 0.31 0.44 0.07 0.01 0.01 0.70 37.62 10.66 0.37 --- 1.24
Sac. Pikeminnow

 
1.02 1.06 1.40 0.25 0.12 0.09 1.59 7.44 2.79 4.24 2.66 0.68

Sac. Sucker 222.47 0.35 2.19 3.65 8.20 14.17 100.50 186.72 321.62 162.46 17.01 6.41
Smallmouth bass

 
0.07 1.03 3.64 --- --- 0.21 --- --- 0.17 --- 0.09 0.43

Sculpin
 

2.58 1.86 11.99 0.18 8.16 12.11 3.37 7.46 3.33 3.85 3.92 3.48
    

All fish 245.98 20.86 48.87 24.82 37.30 54.11 115.39 271.19 363.80 186.28 58.33 63.95
    



 

ECORP survey (ECORP 2003) and the CDFG 1986 survey (CDFG 1988).  Earlier surveys 

(Flint 1980; Moyle et al. 1983; CDFG 1988) included additional and different sample areas 

and will not be discussed in this report.  Even the comparisons between the most recent 

data need to be evaluated cautiously since at least one our sample sites (Indian Jim School) 

appears to be considerably different in character and location than that sampled in 1986.  

Our Indian Jim School site, while typified as a “run habitat” at the reduced flow, resembles 

a shallow pool during normal base flow conditions (200+ cfs).  We suspect that the original 

CDFG Indian Jim School site was located in shallow-water habitat further upstream and 

closer to the mouth of Granite Creek.  Apparently the current Indian Jim School site was 

chosen for sampling in 2002 because of a small midchannel island located upstream that at 

the time was considered too complex (Stuart Moock, pers. comm.). 

 

Brown trout, which were captured during the 1986 surveys, were not observed during the 

2002 or 2004 surveys.  This non-native trout still occurs in the basin, mainly in the upper 

portions of some of the tributaries (Salamunovich and Berg 2002a, 2002b).  While brown 

trout have been occasionally documented in the Project area during recent snorkel surveys 

(Salamunovich 2004a, 2004b), they appear to be very rare in the Rock Creek-Cresta 

reaches of the NFFR.    

 

Our rainbow trout estimates showed increased numbers at three of the four sample sites 

compared to 2002, but roughly comparable numbers to levels noted in 1986 (Tables 8 and 

9).  However, it should be noted that the 1986 data included hatchery trout, while the 2002 

and 2004 data was based solely on wild trout.  An inspection of the mean weight data for 

rainbow trout captured during these comparative surveys indicates that despite the 

inclusion of hatchery trout (which are presumably heavier, catchable-sized fish), the trout 

at the four sites tend to be larger now compared to 1986 (Table 8).  Examination of the 

biomass data confirms this as there was generally more trout biomass present at three of 

the four sample sites in 2004 compared to the previous surveys (Table 10).   

 

The largest discrepancies between the 1986 and the 2002/2004 trout data occur at the 

Indian Jim School site (Table 8).  In 1986 large numbers (population N = 184) of small 
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trout (mean weight = 19 grams) were collected.  In 2002, and again in 2004, very few trout 

were captured at this site, but those captured were over ten times heavier.  The size 

discrepancy for rainbow trout between the 1986 and the 2002/2004 surveys can be seen 

when examining the length-frequency data for the Rock Creek sites (Figure 14). 

 

Unfortunately, the 1986 CDFG length-frequency data combined their three Rock Creek 

Reach sample sites, which included the Rodgers Flat pool site.  However, it should be 

noted that only six large rainbow trout (mean weight = 242.2 grams) were captured at the 

Rock Creek Reach pool site (CDFG 1988).  Despite the inclusion of pool catch data in the 

1986 length-frequencies, the comparison clearly shows that in 1986 the trout populations at 

the Rock Creek sites were dominated by small young-of-the-year fish (Figure 14).   

 

Conversely, the more recent surveys (2002 and 2004) suggest the trout populations were 

composed primarily of larger juvenile and adult-sized fish.  Again, we reiterate that some 

of this apparent difference between the 1986 and the 2002/2004 surveys may be due to 

different sample areas at the Indian Jim School site, rather than significant changes to the 

trout populations.  Certainly, the results from the Indian Jim School site and the 

descriptions of the site as primarily run/glide habitat in 2002 and 2004 compared to a 

combination of glide and riffle habitats in 1986 suggest that the 2002/2004 sampling was 

conducted downstream from the 1986 site.  It would be expected that more young-of-the-

year would be found in shallower riffle habitat than in a glide/run habitat.    

 

Examination of the comparative data also demonstrates a large change since 1986 in the 

Project area for suckers.  In 1986, suckers dominated the numerical abundance indices at 

all the sites (Table 9).  However, examination of the biomass estimates shows that despite 

the recent decreases in numerical abundance, sucker biomass is actually greater now at two 

of the four sample sites (Grizzly Creek and Indian Jim School) (Table 10).  The 2004 data 

suggests that there has been a shift in the sucker populations at these two sites, with fewer,    
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Figure 14. Length-frequency data for rainbow trout captured during three separate late-fall electrofishing surveys of Rock Creek sample  
 sites.  Note that the 1986 data includes data from three sample sites, while the 2002 and 2004 data from only 2 sample sites. 
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larger fish in the population.  In 1986, large populations (N = 1,770) of smaller suckers 

(mean weight = 21.5 grams) were captured at the Indian Jim School site compared to fewer 

(2002 N = 44, 2004 N = 79), but much larger suckers (mean weight 2002 = 731.1 grams, 

2004 = 679.3 grams) during the more recent surveys (Table 8).  Again, this apparent 

difference may be a response to altered stream flow conditions or may just be an artifact of 

different sample areas, in particular for both large and small suckers at the Indian Jim 

School site. 

 

The numerical abundance for both hardhead and pikeminnow has decreased during recent 

surveys compared to the 1986 data (Tables 8 and 9).  However, the minnows captured 

during the 2002 and 2004 surveys are typically larger than those observed during the 1986 

survey.  As a result, the biomass estimates (pounds/acre) for the minnows have actually 

changed little over the intervening years (Table 10).   

 

Another notable change exhibited since 1986 is the apparent increase in the sculpin 

populations at the Cresta Reach sites.  In 1986, sculpin contributed only a small percentage 

to the numerical abundance and biomass estimates at the Bear Ranch and Grizzly sites; 

however, by 2004 their numbers and biomass have increased (Tables 9 and 10).    

 

Comparison of the 1986-2004 survey data for smallmouth bass indicates that this 

introduced centrarchid continues to be only a minor component of the Rock Creek-Cresta 

shallow-water fish populations.   

 

Conclusions 
 
The goals of the 15-year monitoring effort are to characterize and track the response of the 

resident fish populations in the Rock Creek-Cresta Project area to changes in base flows 

during the first 15 years of the License, and to assess the abundance, biomass, and 

condition of the wild trout component of the population against the fishery criteria set forth 

by the SA during the 15-year test period.  The calculated condition factors for the 2004 

length-weight data suggests the presence of healthy rainbow trout populations at all sites. 
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In terms of the “excellent trout fishery goals” defined in the SA, the 2004 data indirectly 

confirms the achievement of one of the milestones, specifically a wild rainbow trout 

population composed of at least four age classes.  The 2004 length-frequency data shows 

the presence of multiple size classes for rainbow trout based upon the 2002 scale analysis 

that correspond to 4 age classes of trout (ECORP 2003).   

 

The 2004 shallow-water survey data suggests that the current trout populations fall short of 

several of the other SA criteria.  The 2004 data does not provide any evidence that large 

rainbow trout >17 inches (432 mm) are available to the recreational anglers.  The largest 

trout observed during our survey was a 376 mm FL (14.8 inch) rainbow trout captured at 

the Indian Jim School site.  Despite, this lack of evidence in the shallow-water surveys,  

observations made during concurrent angler creel surveys, fish population snorkel surveys, 

and displacement snorkel surveys indicate the presence of large trout >17inches in both the 

Cresta and Rock Creek reaches.  

 

Our 2004 biomass estimates for rainbow trout, which ranged from 265 to 492 pounds per 

mile (Table 10), suggests that the SA goal of a wild trout population possessing a 

harvestable component of 595 pounds per mile has yet to be achieved.   

 

Continued sampling in future years should provide additional data for evaluating the 

abundance and biomass of the resident fish populations in the Project area and for 

assessing the wild rainbow trout population status at the various base flow scenarios and 

against the criteria stipulated in the SA and currently adopted by the NFFR Ecological 

Resources Committee.                        

 

Recommendations 
 
Given the variations in the populations evident at the two Rock Creek shallow-water 

survey sites, we recommend adding additional sample sites in this reach.  Much of the 

apparent variation can probably be ascribed to different sample sites in 1986 versus 

2002/2004.  Adding additional shallow-water sites in future efforts should increase  
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confidence in characterizing the status of the Project area fish populations under the 

various base flows, and in assessing achievement of specific SA criteria.  At the very least, 

an additional site in the shallow-water area downstream of Granite Creek should be added 

to the existing evaluation.  This would include an area that is more equivalent to the CDFG 

1986 Indian Jim School site.  Adding another site in an extensive shallow-water area just 

downstream of the Rodgers Flat Bridge should also be considered.  Adding sites in the 

Cresta Reach may be more problematic due to the lack of extensive shallow-water sites in 

this reach.   

 

We also recommend additional effort be allocated to secure the raw data from CDFG’s 

1982-1986 surveys in order to allow more appropriate and equivalent between year 

abundance, biomass, and length-frequency comparisons. 
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Appendix A 

Rock Creek-Cresta Relicensing Settlement Agreement  

Minimum Flow Schedules 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Appendix A. Summary of Rock Creek-Cresta Project minimum flow schedules for three 
 consecutive five-year periods under various water year types as specified in  
 the Rock Creek Cresta Relicensing Settlement Agreement.  Water year types  
 to be determined by California Department of Water Resources forecasts of  
 unimpaired flow of North Fork Feather River into Lake Oroville. 
 
       

 1st 5-year Period 
 Cresta Rock Creek 
 Normal/Wet Dry Crit. Dry Normal/Wet Dry Crit. Dry 
Oct 220 175 140 180 150 150 
Nov 220 175 100 180 150 110 
Dec 240 190 100 200 160 110 
Jan  240 190 100 225 180 110 
Feb 240 190 100 225 180 110 
Mar 250 200 100 250 200 110 
Apr 250 200 100 250 200 110 
May 250 200 140 250 200 150 
June 240 190 140 220 175 150 
Jul 220 175 140 180 150 150 
Aug 220 175 140 180 150 150 
Sep 220 175 140 180 150 150 

       

 2nd 5-year Period 
 Cresta Rock 
 Normal/Wet Dry Crit. Dry Normal/Wet Dry Crit. Dry 
Oct 325 260 140 260 210 150 
Nov 325 260 100 260 210 110 
Dec 350 280 100 350 280 110 
Jan  350 280 100 350 280 110 
Feb 350 280 100 350 280 110 
Mar 350 280 100 350 280 110 
Apr 350 280 100 350 280 110 
May 350 280 140 350 280 150 
June 325 260 140 260 210 150 
Jul 325 260 140 260 210 150 
Aug 325 260 140 260 210 150 
Sep 325 260 140 260 210 150 

 

 

 

 



Appendix A. Summary of Rock Creek-Cresta Project minimum flow schedules for three 
 consecutive five-year periods under various water year types as specified in  
 the Rock Creek Cresta Relicensing Settlement Agreement.  Water year types  
 to be determined by California Department of Water Resources forecasts of  
 unimpaired flow of North Fork Feather River into Lake Oroville.  
 (continued) 
 

 3rd 5-year Period 
 Cresta Rock 
 Normal/Wet Dry Crit. Dry Normal/Wet Dry Crit. Dry 
Oct 325 260 140 260 210 150 
Nov 325 260 100 260 210 110 
Dec 350 280 100 350 280 110 
Jan  350 280 100 350 280 110 
Feb 350 280 100 350 280 110 
Mar 350 280 100 350 280 150 
Apr 350 280 100 350 280 150 
May 350 280 140 350 280 150 
June 325 260 140 600 480 150 
Jul 325 260 140 260 210 150 
Aug 325 260 140 260 210 150 
Sep 325 260 140 260 210 150 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 



 

 

 

 

 

 

Appendix B 

November 2004 Habitat Characteristic Data Sheets 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 

 



 
 
 
 
 
 

 



 
 
 
 
 
 

 



 
 
 
 
 
 

 



 
 
 
 
 
 

 



 
 
 
 
 
 
 
 
 

Appendix C 

November 2004 Electrofishing Fish Data Sheets 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 
 

 

 

 



 



 



 



 



 



 



 



 
 

 

 

 



 
 

 

 

 



 



 



 



 



 



 



 
 

 

 

 



 
 

 

 

 



 



 



 



 
 

 

 

 



 
 

 

 

 



 

 

 

 

 

 

Appendix D 

MicroFish 3.0 and Program CAPTURE Output for the  

November 2004 Electrofishing Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Stream:  NFFR below Bear Ranch Creek, 2 November 2004 
Species:  Rainbow trout 
 
Removal Pattern:   32  32  15  10  
Total Catch            =    89 
Population Estimate    =   110 
 
Chi Square             =     3.099 
Pop Est Standard Err   =    11.984 
Lower Conf Interval    =    89.000 
Upper Conf Interval    =   133.729 
 
Capture Probability    =     0.336 
Capt Prob Standard Err =     0.068 
Lower Conf Interval    =     0.202 
Upper Conf Interval    =     0.470 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  86.27124 . 
 
 
____________________________________________________________ 
 
 
 
Stream:  NFFR below Bear Ranch Creek, 2 November 2004 
Species:  Hardhead 
 
Removal Pattern:   16  14  8  11  
Total Catch            =    49 
Population Estimate    =    87 
 
Chi Square             =     1.338 
Pop Est Standard Err   =    36.591 
Lower Conf Interval    =    49.000 
Upper Conf Interval    =   159.743 
 
Capture Probability    =     0.186 
Capt Prob Standard Err =     0.106 
Lower Conf Interval    =     -.026 
Upper Conf Interval    =     0.397 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  14.25737 . 
 
____________________________________________________________ 
 

 



Stream:  NFFR below Bear Creek, 2 November 2004 
Species:  Sacramento pikeminnow 
 
Removal Pattern:   8  3  1  1  
Total Catch            =    13 
Population Estimate    =    13 
 
Chi Square             =     0.724 
Pop Est Standard Err   =     0.658 
Lower Conf Interval    =    13.000 
Upper Conf Interval    =    14.433 
 
Capture Probability    =     0.619 
Capt Prob Standard Err =     0.133 
Lower Conf Interval    =     0.329 
Upper Conf Interval    =     0.909 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  11.56654 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR below Bear Ranch Creek, 2 November 2004 
Species:  Sacramento sucker 
 
Removal Pattern:   11  15  12  7  
Total Catch            =    45 
Population Estimate    =    91 
 
Chi Square             =     2.112 
Pop Est Standard Err   =    51.798 
Lower Conf Interval    =    45.000 
Upper Conf Interval    =   193.922 
 
Capture Probability    =     0.156 
Capt Prob Standard Err =     0.114 
Lower Conf Interval    =     -.071 
Upper Conf Interval    =     0.383 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -11.92172 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  NFFR below Bear Ranch Creek, 2 November 2004 
Species:  Smallmouth bass 
 
Removal Pattern:   8  7  6  2  
Total Catch            =    23 
Population Estimate    =    28 
 
Chi Square             =     1.350 
Pop Est Standard Err   =     5.947 
Lower Conf Interval    =    23.000 
Upper Conf Interval    =    40.202 
 
Capture Probability    =     0.338 
Capt Prob Standard Err =     0.133 
Lower Conf Interval    =     0.064 
Upper Conf Interval    =     0.612 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  15.79751 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR below Bear Ranch Creek, 2 November 2004 
Species:  Riffle sculpin 
 
Removal Pattern:   49  33  52  31  
Total Catch            =   165 
Population Estimate    =   513 
 
Chi Square             =     7.246 
Pop Est Standard Err   =   305.053 
Lower Conf Interval    =   165.000 
Upper Conf Interval    = 1,113.955 
 
Capture Probability    =     0.092 
Capt Prob Standard Err =     0.063 
Lower Conf Interval    =     -.033 
Upper Conf Interval    =     0.217 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -87.9549 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  NFFR below Bear Ranch Creek, 2 November 2004 
Species:  Prickly sculpin 
 
Removal Pattern:   4  2  2  1  
Total Catch            =     9 
Population Estimate    =     9 
 
Chi Square             =     1.142 
Pop Est Standard Err   =     1.180 
Lower Conf Interval    =     9.000 
Upper Conf Interval    =    11.720 
 
Capture Probability    =     0.500 
Capt Prob Standard Err =     0.185 
Lower Conf Interval    =     0.073 
Upper Conf Interval    =     0.927 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  6.279553 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR below Grizzly Creek, 4 November 2004 
Species:  Rainbow trout 
 
Removal Pattern:   84  35  20  
Total Catch            =   139 
Population Estimate    =   154 
 
Chi Square             =     0.593 
Pop Est Standard Err   =     7.362 
Lower Conf Interval    =   139.424 
Upper Conf Interval    =   168.576 
 
Capture Probability    =     0.537 
Capt Prob Standard Err =     0.055 
Lower Conf Interval    =     0.427 
Upper Conf Interval    =     0.646 
 
___________________________________________________________ 
 
 
 
 
 
 

 



Stream:  NFFR below Grizzly Creek, 4 November 2004 
Species:  Hardhead 
 
Removal Pattern:   1  0  0  
Total Catch            =     1 
Population Estimate    =     1 (Using Program CAPTURE) 
 
Chi Square             =     0.000 
Pop Est Standard Err   =     0.00014 
Lower Conf Interval    =     1.000 
Upper Conf Interval    =     2.000 
 
Capture Probability    =     0.9996 
 
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  0.00. 
 
____________________________________________________________ 
 
 
Stream:  NFFR below Grizzly Creek, 4 November 2004 
Species:  Sacramento pikeminnow 
 
Removal Pattern:   2  1  1  
Total Catch            =     4 
Population Estimate    =     4 
 
Chi Square             =     0.865 
Pop Est Standard Err   =     0.969 
Lower Conf Interval    =     4.000 
Upper Conf Interval    =     7.083 
 
Capture Probability    =     0.571 
Capt Prob Standard Err =     0.323 
Lower Conf Interval    =     -.456 
Upper Conf Interval    =     1.599 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  .9168732 . 
 
____________________________________________________________ 
 
 
 
 
 
 

 



Stream:  NFFR below Grizzly Creek, 4 November 2004 
Species:  Sacramento sucker 
 
Removal Pattern:   6  11  5  
Total Catch            =    22 
Population Estimate    =    54 
 
Chi Square             =     2.958 
Pop Est Standard Err   =    63.884 
Lower Conf Interval    =    22.000 
Upper Conf Interval    =   182.152 
 
Capture Probability    =     0.158 
Capt Prob Standard Err =     0.222 
Lower Conf Interval    =     -.288 
Upper Conf Interval    =     0.605 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -74.15192 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR below Grizzly Creek, 4 November 2004 
Species:  Smallmouth bass 
 
Removal Pattern:   2  0  2  
Total Catch            =     4 
Population Estimate    =     4 
 
Chi Square             =     5.571 
Pop Est Standard Err   =     1.468 
Lower Conf Interval    =     4.000 
Upper Conf Interval    =     8.670 
 
Capture Probability    =     0.500 
Capt Prob Standard Err =     0.367 
Lower Conf Interval    =     -.667 
Upper Conf Interval    =     1.667 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -.6698995 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  NFFR below Grizzly Creek, 4 November 2004 
Species:  Riffle sculpin 
 
Removal Pattern:   88  86  59  
Total Catch            =   233 
Population Estimate    =   520 
 
Chi Square             =     1.697 
Pop Est Standard Err   =   158.084 
Lower Conf Interval    =   233.000 
Upper Conf Interval    =   831.426 
 
Capture Probability    =     0.180 
Capt Prob Standard Err =     0.067 
Lower Conf Interval    =     0.048 
Upper Conf Interval    =     0.311 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  208.5739 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR below Grizzly Creek, 4 November 2004 
Species:  Prickly sculpin 
 
Removal Pattern:   1  1  0  
Total Catch            =     2 
Population Estimate    =     2 
 
Chi Square             =     0.929 
Pop Est Standard Err   =     0.384 
Lower Conf Interval    =     2.000 
Upper Conf Interval    =     6.884 
 
Capture Probability    =     0.667 
Capt Prob Standard Err =     0.384 
Lower Conf Interval    =     -4.217 
Upper Conf Interval    =     5.550 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -2.883589 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  NFFR at Indian Jim School, 5 November 2004 
Species:  Rainbow trout 
 
Removal Pattern:   11  3  1  
Total Catch            =    15 
Population Estimate    =    15 
 
Chi Square             =     0.147 
Pop Est Standard Err   =     0.595 
Lower Conf Interval    =    15.000 
Upper Conf Interval    =    16.275 
 
Capture Probability    =     0.750 
Capt Prob Standard Err =     0.119 
Lower Conf Interval    =     0.495 
Upper Conf Interval    =     1.005 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  13.72461 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR at Indian Jim School, 5 November 2004 
Species:  Hardhead 
 
Removal Pattern:   57  23  10  
Total Catch            =    90 
Population Estimate    =    96 
 
Chi Square             =     0.050 
Pop Est Standard Err   =     4.106 
Lower Conf Interval    =    90.000 
Upper Conf Interval    =   104.150 
 
Capture Probability    =     0.596 
Capt Prob Standard Err =     0.063 
Lower Conf Interval    =     0.471 
Upper Conf Interval    =     0.721 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  87.85045 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  NFFR at Indian Jim School, 5 November 2004 
Species:  Sacramento pikeminnow 
 
Removal Pattern:   11  5  4  
Total Catch            =    20 
Population Estimate    =    22 
 
Chi Square             =     0.720 
Pop Est Standard Err   =     3.195 
Lower Conf Interval    =    20.000 
Upper Conf Interval    =    28.646 
 
Capture Probability    =     0.513 
Capt Prob Standard Err =     0.153 
Lower Conf Interval    =     0.195 
Upper Conf Interval    =     0.831 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  15.35389 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR at Indian Jim School, 5 November 2004 
Species:  Sacramento sucker 
 
Removal Pattern:   63  11  5  
Total Catch            =    79 
Population Estimate    =    79 
 
Chi Square             =     2.187 
Pop Est Standard Err   =     0.994 
Lower Conf Interval    =    79.000 
Upper Conf Interval    =    80.979 
 
Capture Probability    =     0.790 
Capt Prob Standard Err =     0.047 
Lower Conf Interval    =     0.696 
Upper Conf Interval    =     0.884 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  77.02127 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  NFFR at Indian Jim School, 5 November 2004 
Species:  Smallmouth bass 
 
Removal Pattern:   1  1  0  
Total Catch            =     2 
Population Estimate    =     2 
 
Chi Square             =     0.929 
Pop Est Standard Err   =     0.384 
Lower Conf Interval    =     2.000 
Upper Conf Interval    =     6.884 
 
Capture Probability    =     0.667 
Capt Prob Standard Err =     0.384 
Lower Conf Interval    =     -4.217 
Upper Conf Interval    =     5.550 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -2.883589 . 
 
____________________________________________________________ 
 
 
Stream:  NFFR at Indian Jim School, 5 November 2004 
Species:  Riffle sculpin 
 
Removal Pattern:   41  35  21  
Total Catch            =    97 
Population Estimate    =   151 
 
Chi Square             =     0.720 
Pop Est Standard Err   =    33.926 
Lower Conf Interval    =    97.000 
Upper Conf Interval    =   218.174 
 
Capture Probability    =     0.289 
Capt Prob Standard Err =     0.091 
Lower Conf Interval    =     0.108 
Upper Conf Interval    =     0.469 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  83.82638 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  NFFR at Indian Jim School, 5 November 2004 
Species:  Prickly sculpin 
 
Removal Pattern:   1  0  0  
Total Catch            =     1 
Population Estimate    =     1 (Using Program CAPTURE) 
 
Chi Square             =     0.000 
Pop Est Standard Err   =     0.00014 
Lower Conf Interval    =     1.000 
Upper Conf Interval    =     2.000 
 
Capture Probability    =     0.9996 
 
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  0.00. 
 
____________________________________________________________ 
 
 
Stream:  Rodgers Flat - Main Channel, 6 November 2004 
Species:  Rainbow trout 
 
Removal Pattern:   58  17  8  
Total Catch            =    83 
Population Estimate    =    86 
 
Chi Square             =     0.638 
Pop Est Standard Err   =     2.563 
Lower Conf Interval    =    83.000 
Upper Conf Interval    =    91.096 
 
Capture Probability    =     0.664 
Capt Prob Standard Err =     0.059 
Lower Conf Interval    =     0.547 
Upper Conf Interval    =     0.781 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  80.90379 . 
 
____________________________________________________________ 
 
 
 
 
 
 

 



Stream:  Rodgers Flat - Side Channel, 6 November 2004 
Species:  Rainbow trout 
 
Removal Pattern:   2  0  0  
Total Catch            =     2 
Population Estimate    =     2 (Using Program CAPTURE) 
 
Chi Square             =     0.000 
Pop Est Standard Err   =     0.000 
Lower Conf Interval    =     2.000 
Upper Conf Interval    =     3.000 
 
Capture Probability    =     0.9998 
 
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  1.00. 
 
____________________________________________________________ 
 
 
 
Stream:  Rodgers Flat - Main Channel, 6 November 2004 
Species:  Hardhead 
 
Removal Pattern:   5  2  3  
Total Catch            =    10 
Population Estimate    =    12 
 
Chi Square             =     1.294 
Pop Est Standard Err   =     4.152 
Lower Conf Interval    =    10.000 
Upper Conf Interval    =    21.177 
 
Capture Probability    =     0.417 
Capt Prob Standard Err =     0.247 
Lower Conf Interval    =     -.130 
Upper Conf Interval    =     0.963 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  2.823284 . 
 
____________________________________________________________ 
 
 
 
 
 

 



Stream:  Rodgers Flat - Side Channel, 6 November 2004 
Species:  Hardhead  
 
Removal Pattern:   1  2  0  
Total Catch            =     3 
Population Estimate    =     3 
 
Chi Square             =     2.932 
Pop Est Standard Err   =     0.709 
Lower Conf Interval    =     3.000 
Upper Conf Interval    =     6.050 
 
Capture Probability    =     0.600 
Capt Prob Standard Err =     0.354 
Lower Conf Interval    =     -.925 
Upper Conf Interval    =     2.125 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -5.002093E-02 . 
 
____________________________________________________________ 
 
 
Stream:  Rodgers Flat - Main Channel, 6 November 2004 
Species:  Sacramento pikeminnow 
 
Removal Pattern:   0  2  0  
Total Catch            =     2 
Population Estimate    =     2 
 
Chi Square             =     5.786 
Pop Est Standard Err   =     1.038 
Lower Conf Interval    =     2.000 
Upper Conf Interval    =    15.186 
 
Capture Probability    =     0.500 
Capt Prob Standard Err =     0.519 
Lower Conf Interval    =     -6.093 
Upper Conf Interval    =     7.093 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -11.18564 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  Rodgers Flat - Side Channel, 6 November 2004 
Species:  Sacramento pikeminnow 
 
Removal Pattern:   1  1  1  
Total Catch            =     3 
Population Estimate    =     3 
 
Chi Square             =     1.345 
Pop Est Standard Err   =     1.271 
Lower Conf Interval    =     3.000 
Upper Conf Interval    =     8.469 
 
Capture Probability    =     0.500 
Capt Prob Standard Err =     0.424 
Lower Conf Interval    =     -1.323 
Upper Conf Interval    =     2.323 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -2.469018 . 
 
____________________________________________________________ 
 
 
Stream:  Rodgers Flat - Main Channel, 6 November 2004 
Species:  Sacramento sucker 
 
Removal Pattern:   2  4  2  
Total Catch            =     8 
Population Estimate    =    13 
 
Chi Square             =     1.489 
Pop Est Standard Err   =    12.520 
Lower Conf Interval    =     8.000 
Upper Conf Interval    =    40.280 
 
Capture Probability    =     0.258 
Capt Prob Standard Err =     0.335 
Lower Conf Interval    =     -.472 
Upper Conf Interval    =     0.988 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -14.28024 . 
 
____________________________________________________________ 
 
 
 

 



Stream:  Rodgers Flat - Side Channel, 6 November 2004 
Species:  Sacramento sucker 
 
Removal Pattern:   None Captured   
Total Catch            =     0 
Population Estimate    =     0 
 
____________________________________________________________ 
 
 
Stream:  Rodgers Flat - Main Channel, 6 November 2004 
Species:  Smallmouth bass 
 
Removal Pattern:   1  2  1  
Total Catch            =     4 
Population Estimate    =     4 
 
Chi Square             =     2.071 
Pop Est Standard Err   =     1.468 
Lower Conf Interval    =     4.000 
Upper Conf Interval    =     8.670 
 
Capture Probability    =     0.500 
Capt Prob Standard Err =     0.367 
Lower Conf Interval    =     -.667 
Upper Conf Interval    =     1.667 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was -.6698995 . 
 
____________________________________________________________ 
 
 
Stream:  Rodgers Flat Side Channel, 6 November 2004 
Species:  Smallmouth bass 
 
Removal Pattern:   None Captured   
Total Catch            =     0 
Population Estimate    =     0 
 
____________________________________________________________ 
 
 
 
 
 
 

 



Stream:  Rodgers Flat - Main Channel, 6 November 2004 
Species:  Riffle sculpin 
 
Removal Pattern:   36  11  9  
Total Catch            =    56 
Population Estimate    =    60 
 
Chi Square             =     2.241 
Pop Est Standard Err   =     3.625 
Lower Conf Interval    =    56.000 
Upper Conf Interval    =    67.254 
 
Capture Probability    =     0.577 
Capt Prob Standard Err =     0.083 
Lower Conf Interval    =     0.412 
Upper Conf Interval    =     0.742 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  52.74622 . 
 
____________________________________________________________ 
 
 
Stream:  Rodgers Flat - Side Channel, 6 November 2004 
Species:  Riffle sculpin 
 
Removal Pattern:   2  0  0  
Total Catch            =     2 
Population Estimate    =     2 (Using Program CAPTURE) 
 
Chi Square             =     0.000 
Pop Est Standard Err   =     0.000 
Lower Conf Interval    =     2.000 
Upper Conf Interval    =     3.000 
 
Capture Probability    =     0.9998 
 
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  1.00. 
 
____________________________________________________________ 
 
 
 
 
 
 

 



Stream:  Rodgers Flat - Main Channel, 6 November 2004 
Species:  Prickly sculpin 
 
Removal Pattern:   4  1  0  
Total Catch            =     5 
Population Estimate    =     5 
 
Chi Square             =     0.257 
Pop Est Standard Err   =     0.168 
Lower Conf Interval    =     5.000 
Upper Conf Interval    =     5.466 
 
Capture Probability    =     0.833 
Capt Prob Standard Err =     0.168 
Lower Conf Interval    =     0.367 
Upper Conf Interval    =     1.299 
  
The population estimate lower confidence interval was set equal 
to the total catch.  Actual calculated lower CI was  4.533857 . 
 
____________________________________________________________ 
 
 
Stream:  Rodgers Flat Side Channel, 6 November 2004 
Species:  Prickly sculpin 
 
Removal Pattern:   None Captured   
Total Catch            =     0 
Population Estimate    =     0 
___________________________________________________________ 

 


