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I. INTRODUCTION
Butt Valley Reservoir (DFGLAKEID 1170, BVR) is located in Plumas County, in the
northwestern portion of the Plumas National Forest. BVR is a 1,515 surface acre reservoir
created in 1924 that sits at an elevation of 4,144 feet above mean sea level and is part of the
North Fork Feather River watershed (Central Valleys Fish Hatchery 1961). The dam is owned
and operated by the Pacific Gas and Electric Company (PG&E). BVR was created on Butt
Creek and is additionally fed by the Butt Valley Tunnel, which is a penstock that receives water
from Lake Almanor. Water exits BVR via tunnels to the Caribou Powerhouse, which supports
Belden Forebay. The recreational fishery established at BVR is primarily comprised of rainbow
trout (RT) (Oncorhynchus mykiss), brown trout (BN) (Salmo trutta), and smallmouth bass (SMB)
(Micropterus dolomieu).
A fish population survey conducted by California Department of Fish and Wildlife (CDFW) in
1958 indicated that the early species compositions included of rainbow trout, Tui chub, green
sunfish, suckers, pikeminnow, and carp. Based on that survey biologists recommended
managing BVR as a “warmwater game fish lake.” In 1961, the lake was planted with largemouth
bass, smallmouth bass, and redear sunfish. The BVR fishery is also influenced by fish species
that come through the tunnel from Lake Almanor (Central Valleys Fish Hatchery 1961). The
reservoir was stocked with brown trout in 1969 and 1975. In 1980 and 1981, rainbow trout were
planted and in 1982, silver salmon (Coho salmon) (Oncorhynchus kisutch) were planted as well.
In an effort to evaluate the current fishery at BVR, three general fish surveys were conducted
during daytime hours on April 26, 2016, May 18, 2016, and May 30, 2017 by California
Department of Fish and Wildlife (CDFW). Prior to these, the reservoir was surveyed in 2008, as
part of the effort to monitor other waters nearby Lake Davis for northern pike (Esox lucius).
Results of this effort are reported in “2008 monitoring of other waters of Plumas County”
(LaCoss and Rossi 2011b). A boat electrofisher was used to complete these surveys. Fish
species identified during the 2016 and 2017 surveys were rainbow trout, brown trout,
smallmouth bass, brown bullhead (BB) (Ameiurus nebulosus), common carp (CP) (Cyprinus
carpio), Sacramento pikeminnow (PM) (Ptychocheilus grandis), Sacramento sucker (SKR-S)
(Catostomus occidentalis) and Sacramento perch (SP) (Archoplites interruptus).

II. METHODS
In 2016, the reservoir was divided into two sections (north and south) (Figure 1). Each section
was sampled individually and included as much of the shoreline as possible in the designated
survey area. One Smith-Root electrofishing boat (SR-18) was used during daytime hours on
April 26, 2016 and May 18, 2016 to sample the shallow water around the perimeter of Butt
Valley Reservoir (Fig. 1). On April 26, 2016, the southern portion of the reservoir was sampled.
On May 18, 2016, the northern portion of the reservoir was sampled. The reservoir was
electrofished a total of 1.47 hours. Boat output was generally set between 40%-60% DC Low at
120 pulses per second.
In 2017, the reservoir was surveyed on May 30, 2017 by two separate, approximately 600
second, transects. One was at the dam representing the south side of the reservoir and the
other was located at the Butt Creek inlet representing the north side of the reservoir. All other
sampling methods used were the same as the 2016 electrofishing surveys.
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The survey efforts varied based on accessibility of sampling area and public safety. Portions of
the shoreline that contained livestock, wildlife, anglers, or other recreational activities were
omitted. A minimum of 30 fish per species captured during each sampling event were randomly
sub-sampled and measured to total length (TL) in millimeters (mm) and weighed in grams (g).
Sampling events were defined as one monitoring period using a given area electrofished. If
more than thirty fish per species, per event were captured, they were tallied by species. Capture
rates for each method of capture and species were calculated as catch per unit effort (CPUE),
by dividing the number of fish captured by the hours sampled. Fulton Condition Factor (K
factor), a mathematical formula that quantifies the condition of the fish using the fish’s length
and weight, was used to help gauge the fish condition of rainbow and brown trout collected.
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Figure 1. Map of Butt Valley Reservoir, Plumas County. A General Fish Survey was conducted in 2016
over two sampling events. On April 26, 2016, the southern portion of the lake was sampled. On May 18,
2016, the northern portion of the lake was sampled. The reservoir was electrofished a total of 1.47 hours
in 2016. An additional General Fish Survey was conducted in 2017 over two sampling events on May 30,
2017 resulting in 0.36 hours of electrofishing.
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III. RESULTS
Butt Valley Reservoir 2016
BVR was sampled by boat electrofisher with a total of two sampling events in 2016. A total of
1.47 hours of electrofishing occurred during these sampling events, resulting in the capture of
248 fish, of which 131 were measured. The effort resulted in a CPUE of 168.7 fish per hour.
Seven species of fish were captured: BB, BN, CP, PM, RT, SKR-S, and SMB (Table 1). Length
frequency for fish measured during the electrofishing events is displayed in a length frequency
histogram in Figure 2. Species composition is displayed in Figure 3.
In addition to the electrofishing surveys, the May 18, 2016 BVR sampling effort was augmented
by an angling effort. Four crew members “hook and line” fished with lures for 3.17 hours,
amounting to a total of 12.68 angling hours. Seventeen SMB were captured using this method,
amounting to a CPUE of 1.3 fish per hour. The angler sampled SMB ranged from 251 mm to
432 mm TL with an average TL of 365 mm.

Table 1. 2016 summary of fish captured in Butt Valley Reservoir using boat electrofishing.
Number
Percent of
Species
TL Range
TL Mean
Captured
Capture
Brown
5
64-151
95
2.0%
bullhead
Brown trout
2
111-119
115
0.8%
Common carp
3
720-820
780
1.2%
Sacramento
27
59-709
223
10.9%
pikeminnow
Rainbow trout
5
115-187
143
2.0%
Sacramento
33
85-572
364
13.3%
sucker
Smallmouth
173
64-453
310
69.8%
bass
Total
248
100%
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CPUE
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1.4
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Figure 2. 2016 length-frequency histogram of Butt Valley Reservoir fish species captured using boat
electrofishing.
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Figure 3. 2016 Butt Valley Reservoir species composition.
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Butt Valley Reservoir 2017
BVR was sampled by boat electrofisher with a total of two sampling events in 2017. Surface
water temperature was 63°F. Two ten minute transects amounting to 0.36 hours of
electrofishing occurred during these sampling events, resulting in the capture of a total of 168
fish, of which 87 were measured. The effort resulted in a CPUE of 466.7 fish per hour. Six
species of fish were captured: BB, PM, RT, SKR-S, SMB, and SP (Table 2). Length frequency
for fish measured during the electrofishing events is displayed in a length frequency histogram
in Figure 4. Species composition is displayed in Figure 5.

Table 2. 2017 summary of fish captured in Butt Valley Reservoir using boat electrofishing.
Number
Percent of
Species
TL Range
TL Mean
Captured
Capture
Brown
4
143-175
156
2.4%
bullhead
Sacramento
8
174-240
208
4.8%
pikeminnow
Rainbow trout
9
98-127
115
5.4%
Sacramento
41
78-140
99
24.4%
sucker
Smallmouth
101
56-451
201
60.1%
bass
Sacramento
5
63-189
102
3.0%
perch
Total
168
100%
20
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Figure 4. 2017 length-frequency histogram of Butt Valley Reservoir fish species captured using boat
electrofishing.
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Figure 5. 2017 Butt Valley Reservoir species composition.

Brown bullhead
In 2016, five BB (Fig. 6) were collected ranging from 64-151 mm; mean TL = 95 mm (Table 1).
Length range data indicates that the BB sampled are in the first year (70-100 mm TL) to third
year (140-200 mm TL) age classes (Moyle 2002). All of the BB collected were captured during
the April electrofishing event. In 2017, four BB were collected ranging from 143-175 mm; mean
TL = 156 mm (Table 2). Length range data indicates that the BB sampled are in the third year
(140-200 mm TL) age class. BB catch results indicate an increase in CPUE from 1.3 fish per
hour in 2008, to 3.4 fish per hour in 2016, to 11.1 fish per hour in 2017 (Tables 1, 2, & 3; Figures
2, 3, 4, 5, 12, & 13).
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Figure 6. Butt Valley Reservoir brown bullhead (CDFW 05/30/2017).

Brown trout
Two BN were collected in 2016 ranging from 111-119 mm; mean TL= 115 mm (Table 1).
Length range data indicates that the BN sampled are between the first year (50-70 mm total
length (TL)) and second year (130-160 mm TL) age classes (Moyle 2002). BN results indicate
an increase in CPUE from 0.0 BN per hour in 2008 to 1.4 BN per hour in 2016 (Tables 1 & 3;
Figures 2, 3, 12, & 13). The K factor of the BN sampled in 2016 ranged from 1.00 to 1.27, with
an average of 1.14.

Common carp
Three CP were collected in 2016 ranging from 720-820 mm; mean TL= 780 mm. CP results
indicate an increase in CPUE from 0.0 CP per hour in 2008 to 2.0 CP per hour in 2016 (Table 1;
Figures 2 & 3).

Sacramento pikeminnow
In 2016, twenty-seven PM (Fig. 7) were collected ranging from 59-709 mm; mean TL= 223 mm
(Table 1). Length range data indicates that the PM sampled are in the first year (50-85 mm SL)
to fifth year (260-350 mm SL) and above age classes (Moyle 2002). In 2017, eight PM were
collected ranging from 174-240 mm; mean TL= 208 mm (Table 2). Length range data indicates
that the PM sampled are in the three (170-250 mm SL) to four year (240-270 mm SL) old age
classes. PM results indicate an increase in CPUE from 4.0 PM per hour in 2008, to 18.4 PM per
hour in 2016, to 22.2 PM per hour in 2017 (Tables 1, 2, & 3; Figures 2, 3, 4, 5, 12, & 13).
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Figure 7. Butt Valley Reservoir Sacramento pikeminnow (CDFW 05/30/2017).

Rainbow trout
Five RT (Fig. 8) were collected in 2016 ranging from 115-187 mm; mean TL 143 mm (Table 1).
Length range data shows the RT sampled are in likely in their second or third year (75-190 mm
fork length (FL)) (Moyle 2002). Four of the five RT collected were captured during the April
electrofishing event. In 2017, nine RT were collected ranging from 98-127 mm; mean TL= 115
mm (Table 2). Length range data indicates that the RT sampled are also likely in their second or
third year (75-190 mm FL). CPUE results showed 1.0 RT per hour in 2008, 3.4 RT per hour in
2016, and 25.0 RT per hour in 2017 (Tables 1, 2, & 3; Figures 2, 3, 4, 5, 12, & 13). The K factor
of the RT sampled in 2016 ranged from 0.97 to 1.35, with an average of 1.12. Fork lengths were
not collected in 2017 and since the K factor formula specifies fork length, a rainbow trout length
conversion factor of 1.042 was used to convert total length measurements to fork length. The K
factor of the RT sampled in 2017 ranged from 0.99 to 1.25, with an average of 1.09.
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Figure 8. Butt Valley Reservoir rainbow trout (CDFW 05/30/2017).

Sacramento sucker
Thirty-three SKR-S (Fig. 9) were collected in 2016 ranging from 85-572 mm; mean TL= 364 mm
(Table 1). Length range data indicates that the SKR-S sampled are between the first year (74
mm FL) and the ten plus years (400 mm FL) age classes (Moyle 2002). In 2017, 41 SKR-S
were collected ranging from 78-140 mm; mean TL= 99 mm (Table 2). Length range data
indicates that the SKR-S sampled are between the first year (74 mm FL) and under the four to
six years (200-320 mm FL) age class. SKR-S results indicate an increase in CPUE from 6.7
SKR-S per hour in 2008, to 22.4 SKR-S per hour in 2016, to 113.9 SKR-S per hour in 2017
(Tables 1, 2, & 3; Figures 2, 3, 4, 5, 12, & 13).
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Figure 9. Butt Valley Reservoir Sacramento sucker (CDFW 05/30/2017).

Smallmouth bass
Three SMB (Fig. 10) were collected in 2016 ranging from 64-453 mm; mean TL= 310 mm
(Table 1). Length range data indicates that the SMB sampled are in the first year (60-180 mm
TL) to fourth year (250-410 mm TL) and above age classes (Moyle 2002). In 2017, 101 SMB
were collected ranging from 56-451 mm; mean TL= 201 mm (Table 2). Length range data
indicates that the SMB sampled are under the first year (60-180 mm TL) and extending through
the fourth year (250-410 mm TL) and above age classes. SMB results indicate an increase in
CPUE from 53.0 SMB per hour in 2008, to 117.7 SMB per hour in 2016, to 280.6 SMB per hour
in 2017 (Tables 1, 2, & 3; Figures 2, 3, 4, 5, 12, & 13).

Figure 10. Butt Valley Reservoir smallmouth bass (CDFW 05/30/2017).

11

Sacramento perch
Five SP (Fig. 11) were collected in 2017 ranging from 63-189 mm; mean TL= 102 mm (Table 2).
Length range data indicates that the SP sampled are between the first year (60-130 mm FL)
and the second year (120-190 mm FL) or third year age classes (170-250 mm FL) (Moyle
2002). SP results indicate an increase in CPUE from 0.0 SP per hour in 2008 to 13.9 SP per
hour in 2017 (Table 2; Figures 4 & 5).

Figure 11. Butt Valley Reservoir Sacramento perch (CDFW 05/30/2017).

Table 3. 2008 Summary of fish captured in Butt Valley Reservoir using boat mounted electrofishing
(LaCoss and Rossi 2011b).
Percent of
Number
Number
TL Range
Mean TL
CPUE
Species
Capture
Captured Measured
(mm)
(mm)
(fish per hour)
(%)
Brown bullhead
4
4
106-320
164
1.4
1.3
Inland silverside
95
30
54-68
60
32.3
31.7
Rainbow trout
3
3
184-437
336
1
1
Sacramento
12
12
4.1
4
pikeminnow
Sacramento sucker
20
20
157-578
356
6.8
6.7
Sculpin Cottus sp.
1
1
62-454
199
0.3
0.3
Smallmouth bass
159
47
432-474
449
54.1
53
Total
294
117
100
98
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Figure 12. 2008 Length frequency histogram of Butt Valley Reservoir fish species captured using boat
electrofishing (LaCoss and Rossi 2011b).
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Figure 13. 2008 Butt Valley Reservoir species composition (LaCoss and Rossi 2011b).

IV. DISCUSSION
Boat electrofishing surveys indicate that smallmouth bass are the predominate species at BVR.
However, this result is not representative of the entire lake since electrofishing boats are better
suited for sampling the littoral zone where warmwater species are generally more prevalent.
Electrofishing boats are not designed to sample the limnetic zone where cold water pelagic
species predominate. Coldwater species are mostly incidental catches, thus most of the deeper
water remains unsampled. Possible options for sampling coldwater species include angling
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surveys, creel surveys, angler survey boxes, gill nets, or electrofishing during colder times of the
year when coldwater species are more likely to find the shallow water tolerable (Figure 14).

Figure 14. Butt Valley Reservoir adult Sacramento pikeminnow (CDFW 04/27/2016).

2008 versus 2016 and 2017
Butt Valley Reservoir was surveyed in late July during the 2008 sampling, in April and May
during the 2016 sampling, and in May during the 2017 sampling. Two electrofishing boats were
used during the 2008 survey, while one electrofishing boat was used in 2016 and 2017. In 2008,
sampling involved following the shoreline to cover as much of the perimeter of the lake as
possible. The same technique was used in 2016. In 2017, the lake was surveyed by two
separate, approximately 600 second, transects. The change in sampling technique may have
contributed to the noticeable difference if overall CPUE.
The overall CPUE was significantly greater in in 2017 (0.36 hours of electrofishing at 466.7 fish
per hour) than both previous sampling efforts in 2016 (1.47 hours of electrofishing at 168.7 fish
per hour) and in 2008 (3.01 hours of electrofishing at 97.7 fish per hour). As previously stated,
the 600 second transect sampling technique may have impacted the sampling because it only
covered a small portion, thus eliminating long stretches of shoreline that could contain
significantly less or more fish than the sampled portion. Also, the CPUE result change may have
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been a result of the different times of the year when sampling occurred. More fish congregate in
the shallow water due to cooler temperatures in April and May as well as the general breeding
season. Another contributing factor could have been related to the drought conditions
experienced in 2016 compared to the extreme water year experienced in 2017.
The most noticeable fish capture results from the 2016 sampling were the presence of common
carp (only observed during 2016) and the absence of what was identified in 2008 as inland
silverside (Menidia beryllina). Further background investigation on the lake reveals that the fish
deemed to be inland silverside are more likely to be Wakasagi (Hypomesus nipponensis) aka
pond smelt that colonized BVR sometime after their initial introduction to Lake Almanor in the
early 1970’s (Moyle 2002). Neither inland silverside nor Wakasagi were captured during the
2016 sampling to verify the actual species present in the reservoir. This may also be related to
the time of year in which the 2016 sampling events occurred or it is possible that the result is a
natural population swing, an impact from the past couple years of drought conditions, or the
result of variances in electrofishing conditions. In 2017, a dying Wakasagi was retrieved from
the shoreline thus verifying the fish’s presence in the reservoir. No Wakasagi were captured
during the 2017 electrofishing events.
The most noticeable fish capture result from the 2017 sampling was the presence of
Sacramento perch. Sacramento perch were absent in both the 2008 and 2016 monitoring
events.

Figure 15. Butt Valley Reservoir Wakasagi (CDFW 05/30/2017).
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V. CONCLUSION
Monitoring will be continued in subsequent years. A repeat springtime sampling and repeat
sampling technique may prove to find more consistency in the capture results across the years.
Phase 1 surveys, creel surveys, angler survey boxes, or gill netting may help to obtain more
information on the salmonid populations inhabiting the lake. These sampling timeframes and
methods will be applied to future evaluations of the Butt Valley Reservoir fishery.VI.
REFERENCES
Central Valleys Fish Hatchery. 1961. A SURVEY OF THE FISH POPULATION OF BUTT
VALLEY RESERVOIR, PLUMAS COUNTY, California Department of Fish and Game, Central
Valleys Fish Hatchery. Elk Grove, California.
LaCoss, J. and A. Rossi. 2011b. Lake Davis pike eradication: 2008 post-project monitoring of
other waters of Plumas County. California Department of Fish and Game, Rancho Cordova, CA.
19pp.
Moyle, P. B. 2002. Inland fishes of California: revised and expanded. University of California
Press, Berkeley.

16

