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2017 SOUTHWEST REGION FISHERIES MANAGEMENT REPORT 
KOKANEE AND RAINBOW TROUT EVALUATIONS AT ARROWROCK AND LUCKY PEAK 

RESERVOIRS, IDAHO 

ABSTRACT 

The kokanee Oncorhynchus nerka fisheries at Arrowrock and Lucky Peak reservoirs 
continue to be two of the most popular in the state and have experienced a sizeable increase in 
angler interest during the last decade. In 2017, these fisheries were evaluated using a 
combination of angler creel and gill nets. A total of 287 anglers were creeled with 116 (40%) 
having fished at Arrowrock Reservoir, and 171 (60%) having fished at Lucky Peak Reservoir. 
The majority of anglers at Arrowrock Reservoir (72%) targeted trout while at Lucky Peak 
Reservoir most (65%) targeted kokanee. Due to high levels of cold, turbid water, both kokanee 
and Rainbow Trout catch rates were low in 2017 at both reservoirs. Additionally, angler catch at 
both reservoirs was correlated with numerous stocking and environmental factors including 
higher flow metrics in both the year of and year following stocking. At Arrowrock Reservoir, gill 
net CPUE for kokanee was 8.3 fish/net-night. Total length of kokanee ranged from 125 to 376 
mm with a mean of 308 mm. At Lucky Peak Reservoir, CPUE for kokanee was 4.7 fish/net-night 
in September and 7.8 fish/net-night in October. Length of kokanee ranged from 125 to 418 mm 
with a mean length of 310 mm. Recovery of adipose-clipped age-0 kokanee in Lucky Peak 
Reservoir indicates entrainment from Arrowrock Reservoir remains high and may have been 
even further exaggerated in 2017 with the above average flows. Due to high angler interest and 
variability in these fisheries, continued angler effort and population monitoring are important. 
Ongoing investigations evaluating relationships between stocking or environmental metrics and 
angler CPUE or growth are an important component of management. Additionally, fall gill 
netting will provide insight into the following year’s fishery. 
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INTRODUCTION 

Kokanee Salmon Oncorhynchus nerka provide recreational fisheries in many waters of 
the western United States (Foerster 1968; Paragamian 1995; Rieman and Maolie 1995). 
Kokanee life history differs considerably from other inland salmonids. Kokanee are semelparous 
salmon that feed and grow in lakes or reservoirs for 2.5 to 3.5 years, then spawn in tributaries or 
along shorelines during fall before subsequently dying. Eggs incubate in the streambed or 
shoreline gravels until hatching in late winter. Alevins remain in the gravel for several more 
weeks before emerging at night and migrating to the lake or reservoir. Fry commonly migrate 
directly to pelagic areas (Foerster 1968), but can spend time feeding in the littoral habitats, 
particularly in lakes or reservoirs with pronounced littoral regions (Burgner 1991; Gemperle 
1998). Juvenile and adult kokanee are primarily found in pelagic zones of lakes and reservoirs, 
where they feed almost exclusively on zooplankton.  

 
Managing kokanee fisheries is often challenging and complex because of the wide 

variation of population responses to system productivity, habitat, predation, and harvest 
(Paragamian 1995). These responses lead to changes in growth, fecundity, recruitment, age-at-
maturity, and survival, which can also vary substantially between year classes. Many kokanee 
populations exhibit density-dependent growth and this central characteristic of kokanee biology 
is important for fisheries managers to quantify and understand (Rieman and Myers 1992; 
Rieman and Maolie 1995; Grover 2006). Many kokanee populations in the western United 
States exhibit a strong negative relationship between population density and mean body size. 
Kokanee size and growth not only influence the number and size of fish available to anglers, but 
also angler’s perception of the quality of the fishery (Martinez and Wiltzius 1995; Rieman and 
Maolie 1995). The tradeoff between density and growth is the key component to kokanee 
management in most waters and examples of efforts to influence density, growth, and survival 
are well documented (Rieman and Myers 1992; McGurk 1999) 
 

During the last decade, kokanee have become increasingly popular with anglers in many 
areas of the western United States. States including Idaho, Oregon, Washington, and California 
have experienced increased enthusiasm for kokanee fishing. This popularity is reflected in 
fishing magazine articles, social media, kokanee tournaments, and online forums dedicated to 
kokanee fishing. Information including stocking histories and regional management reports have 
become more accessible and easier to distribute to anglers through the World Wide Web. The 
Idaho Department of Fish and Game (IDFG) has observed a notable increase in angler interest 
in the management of kokanee fisheries across the state, particularly inquiries into stocking 
rates.  

 
Arrowrock and Lucky Peak reservoirs are two of the most popular kokanee fisheries in 

the state and have experienced a sizeable increase in angler interest. Prior to the initiation of 
annual kokanee stocking in Arrowrock Reservoir, only a marginal fishery existed. This fishery 
was thought to be supported by kokanee entrained from Anderson Ranch Reservoir with minor 
recruitment from the Middle Fork Boise, North Fork Boise, and South Fork Boise rivers. The 
magnitude and variability of these sources of recruitment are not well understood and are likely 
influenced by inflows, water temperatures, predation, and reservoir levels. IDFG began annual 
stocking of fingerling kokanee at Arrowrock Reservoir in 2009. Since 2015, the default stocking 
request for Arrowrock Reservoir has been 100,000 fish or 80 fish/ha stocked in early June 
(Table 1). This is a two-fold increase in stocking numbers compared to 2012-14.  

 
The kokanee population in Lucky Peak Reservoir relies primarily on annual stocking. 

However, recent data also shows a high level of entrainment from upstream reservoirs. 
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Although mature kokanee migrate into Mores and Grimes creeks in August, production of wild 
fry is likely low due to marginal or lethal stream temperatures and poor habitat conditions. IDFG 
began annual stocking of Lucky Peak Reservoir in 1999. Currently, the default request is 
250,000 kokanee fingerlings or 217 fish/ha in early June (Table 1).  

 
Annual variation in angler catch per unit effort (CPUE) at these reservoirs has led IDFG 

to examine if the cause of this variability may be attributed to size at stocking, timing of stocking, 
stocking density, or hydrologic conditions. Prior to 2012, IDFG had a sense of which years had 
produced good fishing, but no actual catch or CPUE data. It is difficult to recommend or 
implement management changes without data on annual kokanee size or angler CPUE for each 
year class. Due to the growing popularity of kokanee fishing with anglers, IDFG recognizes the 
need to monitor these fisheries more quantitatively. Specifically, IDFG should more clearly 
define kokanee management goals for angler CPUE and size-at-maturity. Additionally, obtaining 
a better understanding of how reservoir management, spawning conditions, and stocking affect 
survival and growth of individual year classes should improve IDFG’s ability to effectively 
manage these fisheries. Annual angler CPUE and fish size, primarily CPUE, length-at-age, and 
length in the creel, will also be used as indices to help describe the effect of stocking practices 
or reservoir conditions, and will thus help to better understand the potential of the fisheries and 
angler preferences.  

 
  

METHODS 

Study Areas 

Arrowrock Reservoir is a 1,255 ha dendritic impoundment located approximately 32 km 
northeast of Boise in the Boise River drainage (Figure 1). It is a 29 km-long, narrow canyon 
reservoir that impounds two major tributaries; the MFBR and SFBR. Arrowrock Dam is located 
directly upstream of Lucky Peak Reservoir and is operated by the U.S. Bureau of Reclamation 
(BOR). Arrowrock Reservoir is managed primarily for flood control and irrigation. In a typical 
year, the reservoir is maintained at approximately 60-80% storage capacity during winter 
months and generally reaches 100% capacity by May. Beginning in June, the reservoir is 
drafted, and by August usually reaches 10-35% of capacity (defacto minimum of 50,000 af), 
after which the reservoir slowly refills during the fall and winter. 
  

Lucky Peak Reservoir is a 1,141-ha mesotrophic impoundment in the Boise River 
drainage, immediately downstream from Arrowrock Reservoir (Figure 1). It has a mean depth of 
32.8 m, a total capacity of 3,615 x 105 m3, and is managed by the U.S. Army Corps of Engineers 
to provide flood control, irrigation, power generation, recreation, and winter flows in the Boise 
River. In a typical water year, the reservoir is kept at 20-40% of storage capacity during winter 
and reaches 100% capacity by early summer; subsequently, Arrowrock Reservoir and Anderson 
Ranch Reservoir releases are utilized to keep Lucky Peak Reservoir near full pool for recreation 
during the summer months. After Labor Day, Arrowrock begins refilling while Lucky Peak is then 
drafted to lower pool elevations.  

Angler CPUE and fish size 

Check stations were used to collect creel data and index fisheries metrics. Kokanee 
creel information has been collected at both Arrowrock and Lucky Peak reservoirs during the 
month of May since 2012. Data was collected by surveying anglers at a check station, similar to 
a portion of the access-access survey design described by Pollock et al. (1994). May was 
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selected as an appropriate month because anecdotal observations and angler reports suggest 
that May is one of the peak months for angling effort directed at kokanee. May also provides the 
opportunity to directly target and interact with mostly anglers, as recreational boaters do not 
become a significant portion of reservoir users until after Memorial Day. The focus of creel 
surveys was on kokanee and Rainbow Trout Oncorhynchus mykiss, but data was collected on 
all fish species encountered.  
 

Creel clerks were stationed at a single site to intercept anglers as they exited the 
fisheries. The creel station was just east of state Highway 21 at Spring Shores Road turnoff 
(Figure 1). This creel station intercepted anglers from Spring Shores Marina, and Mack’s Creek 
ramp, and Arrowrock Reservoir. Six dates, with three days of both weekday and 
weekend/holiday sampling units were randomly selected during May of 2013 and have been 
used in subsequent years. Two time periods were used: (1) an early time period (0900 - 1500 
hours) and (2) a late time period (1500 - 2100 hours).  
 

Data collection focused on completed fishing trips. Each interview or contact was 
assigned a unique interview number for that day, based on the numerical order by which 
anglers were contacted. Fishing license numbers, number of anglers in party, time fishing, 
target species, and the number of each species that were harvested or released were also 
recorded. Creel clerks were directed to obtain a CPUE per individual angler, although it may be 
difficult in trolling situations with multiple anglers. Fishing method, gear type, and total length 
(nearest mm to the tip of the non-pinched tail) and weight (g) of harvested fish were also 
recorded. Mean angler CPUE (𝑅2�) was estimated using the ratio of means (ROM), where trip 
interviews were considered complete: 
 

𝑅2�  =  
∑ 𝑐𝑖𝑛
𝑖=1
𝑛

∑ 𝑒𝑖𝑛
𝑖=1
𝑛

 

 
where 𝑅� is the mean CPUE in fish/angler-hour, ci is the number of fish caught during the trip, 
and ei is the length of the trip in hours (equation 𝑅2� from Pollock et al. 1994).  
 

All fish sampled from the creel were measured and weighed. Kokanee ages were 
defined using length-frequency histograms from each reservoir. In previous years, otoliths have 
been used to confirm age relationships corresponding with length frequencies. Relationships 
between both age-2 CPUE and length at age-2 and a suite of reservoir and stocking variables 
(Table 2) were examined by comparing correlation coefficient (r), which measures the linear 
relationship between two variables. These correlations were limited to CPUE of age-2 fish since 
that age-class makes up the majority of the total catch and using a specific age allows 
correlation back to year-specific variables. Variables correlated included the number of fish 
stocked, stocking date, length at stocking, reservoir inflow and outflow at time of stocking, and 
reservoir capacity at time of stocking. Additionally, minimum and maximum storage, average 
storage (during both the lowest three months and lowest month), minimum and maximum inflow 
and outflow, mean inflow and outflow, and total inflow and outflow; all within the year of stocking 
and for the year following stocking were also correlated. The Pearson correlation coefficient(r) 
was calculated as  
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where Xi and Yi are paired data variables (Zar 1999). Six years classes of stocking (2010 – 
2015) were analyzed. As additional years of creel data are collected, these correlations will be 
further analyzed. 
 
 Finally, angler demographics based on license data collected during check station 
interviews were also analyzed. Angler age, years of license purchase, and address were 
summarized to gain a better understanding of the clientele using the May fisheries at Lucky 
Peak and Arrowrock reservoirs. 

Gillnetting 

Both Lucky Peak and Arrowrock reservoirs were gillnetted in the fall of 2017. Fall netting 
was implemented as a means to evaluate the kokanee populations post-spawning. Sampling in 
the fall provides insight into the size of the age class that will spawn the following summer. In 
other words, age 1+ fish sampled in nets in the fall of 2017 will be the age 2 fish that make up 
the majority of the fishery in the spring and summer of 2018. Continued fall sampling over time 
will allow us to develop an index based on CPUE and better predict the numbers of fish 
available for the following year’s kokanee fishery. 

 
Gillnetting was conducted at Lucky Peak Reservoir on the evenings of September 18th 

and October 19th, 2017 and at Arrowrock Reservoir on September 19th, 2017. Lucky Peak was 
sampled a second night due to low catch and higher reservoir levels during the initial sampling. 
In each water, two gill nets were used to sample the entire kokanee layer at three locations, for 
a total of six net-nights. Nets were set at dusk and retrieval started at dawn of the following day. 
Each gill net measured 48.8 m in length and 6.0 m in depth. Gill nets contained 16 panels, each 
measuring 3.0 m in length. Nets consisted of eight different mesh sizes (12.7, 19.0, 25.4, 38.1, 
50.8, 63.5, 76.2, 101.6 mm; stretch measure) with two panels of each mesh size randomly 
positioned throughout the net. Each pair of gill nets were horizontally suspended with the two 
nets covering 2 to 14 m of water depth. Sampled fish were measured for total length (mm) and 
weighed (g) and otoliths were removed. Otoliths were processed to identify brood year specific 
thermal marks applied at hatchery origin fish at Cabinet Gorge Hatchery. These unique thermal 
marks allow for both identifying and aging of hatchery origin kokanee. Those fish lacking a 
thermal mark are presumed to be from natural production.  

 
In an effort to quantify the amount of entrainment that occurs between Arrowrock and 

Lucky Peak reservoirs, 10% of the 100,000 kokanee (≈ 10,000) fingerlings stocked into 
Arrowrock Reservoir were adipose fin clipped in both 2015 and 2016, while 20% (≈ 20,000) 
were clipped in 2017. These fish were hand-clipped by Region 3 staff at the Mackay Fish 
Hatchery in late April of each year. All fish captured in gill nets at both Lucky Peak and 
Arrowrock reservoirs were examined for a fin clip. At Lucky Peak Reservoir, recovered adipose-
clipped fish were expanded by the year-specific clipping rate. Then, the unclipped (Lucky Peak 
Reservoir-origin) fish recovered by age were divided by the total number of Lucky Peak 
fingerlings stocked for that specific year class, to get a capture percentage. The expanded 
Arrowrock fish (from the same age-class) were then divided by this same percentage to 
generate an estimated total number of Arrowrock-stocked fish entrained in Lucky Peak 
Reservoir, by age. 
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Zooplankton Monitoring 

 Prior to kokanee stocking, zooplankton samples were collected at both Lucky Peak and 
Arrowrock reservoirs. These samples were taken as a means to quantify zooplankton 
availability for fingerling kokanee in light of the unprecedented spring/early summer flows 
experienced in 2017. Both ZPR and ZQI were calculated for both waters and compared to 
previous year’s samples.  
 
 

RESULTS 

Angler CPUE and Fish Size 

A total of 287 anglers were interviewed in May of 2017. Of the 287 anglers interviewed, 
116 (40%) anglers had fished at Arrowrock Reservoir, and the remaining 171 (60%) anglers had 
fished at Lucky Peak Reservoir (Table 3). Average trip duration of anglers fishing at Arrowrock 
and Lucky Peak reservoirs were 3.4 and 3.7 h, respectively. Only 43% of the interviewed 
anglers reported their primary target species as kokanee in 2017 (11% at Arrowrock Reservoir; 
65% at Lucky Peak Reservoir). Approximately 72% of the anglers at Arrowrock Reservoir and 
21% at Lucky Peak Reservoir indicated they were targeting Rainbow Trout (Figure 2). Anglers 
indicating they had no preference on fish species represented 14% and 12% of anglers at 
Arrowrock and Lucky Peak reservoirs, respectively. Finally, 4% of Arrowrock Reservoir anglers 
and 1% of Lucky Peak Anglers targeted Smallmouth Bass.  
  

Very few anglers targeted kokanee at Arrowrock Reservoir in May of 2017 and the few 
anglers that did, had little success. Only three harvested kokanee were encountered from 
Arrowrock Reservoir in the entirety of our survey. Lucky Peak Reservoir, while better than 
Arrowrock Reservoir, still had low catch rates compared to previous years with 43 kokanee 
checked. On average, anglers targeting kokanee harvested 0.08 kokanee at Arrowrock 
Reservoir and 0.3 kokanee at Lucky Peak Reservoir, per trip. At Arrowrock Reservoir, 
approximately 92% of kokanee anglers were unable to harvest a kokanee during that specific 
trip, while 81% of anglers did not harvest a kokanee at Lucky Peak Reservoir (Figure 3). None 
of the interviewed kokanee anglers harvested their bag limit at either reservoir. At Arrowrock 
Reservoir, overall CPUE of kokanee was 0.02 fish/h, while CPUE at Lucky Peak Reservoir was 
0.09 fish/h (Table 4). For anglers targeting kokanee, CPUE was somewhat higher, with 0.04 
fish/h estimated at Arrowrock Reservoir and 0.10 fish/h at Lucky Peak Reservoir. Length of 
kokanee in the creel from Arrowrock Reservoir ranged from 338 to 395 mm, with a mean of 370 
mm (Figure 4). At Lucky Peak Reservoir, fish ranged from 142 to 410 mm, with a mean of 350 
mm (Figure 4).  

 
Anglers targeting Rainbow Trout harvested an average of 0.4 Rainbow Trout at 

Arrowrock Reservoir and 0.6 Rainbow Trout at Lucky Peak Reservoir. Approximately 87% and 
72% of Rainbow Trout anglers were unsuccessful in harvesting Rainbow Trout at Arrowrock and 
Lucky Peak reservoirs, respectively. Only a single interviewed angler at Arrowrock Reservoir 
harvested a limit of Rainbow Trout (six fish) (Figure 3). Rainbow Trout were caught at overall 
rates of 0.11 and 0.09 fish/h at Arrowrock and Lucky Peak reservoirs, respectively (Table 4). 
Angler CPUE for anglers specifically targeting Rainbow Trout was 0.14 fish/h at Arrowrock 
Reservoir and 0.23 fish/h at Lucky Peak Reservoir. Rainbow Trout at Arrowrock Reservoir 
ranged from 264 to 462 mm with a mean of 350 mm, while fish from Lucky Peak Reservoir 
ranged from 285 to 425 mm with a mean of 334 mm (Figure 5). 
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At Lucky Peak Reservoir, angler CPUE and length of age-2 kokanee continued to be 
positively correlated with later stocking. Additionally, angler CPUE was also positively correlated 
with larger fingerling size and increased flow metrics during the fish’s stocking year and second 
year in the reservoir (Table 2). Both age-2 CPUE and length at age-2 are negatively correlated 
with the number of fish stocked (Table 2). 

 
Based on knowledge of the overall fishing season at Arrowrock Reservoir in 2015, the 

high angler CPUE observed there for that year was likely an outlier. Our CPUE calculations 
were likely biased high by a short period of good fishing that corresponded with the creel period, 
and this value was not representative of the Arrowrock fishery as a whole. Therefore, the 2015 
CPUE was removed from our correlation analysis. At Arrowrock Reservoir there were strong 
positive correlations between fish length and CPUE at age-2 and numerous flow metrics 
including inflow at time of stocking; as well as maximum, mean, and total inflow both during the 
year of stocking and the year following stocking. Higher minimum pool was also correlated with 
better catch and larger fish (Table 2). Finally, fish length and CPUE at age-2 were both 
negatively correlated with the number of fish stocked and minimum inflow during the stocking 
year. (Table 2).  

 
Anglers targeting kokanee in Lucky Peak and Arrowrock reservoirs averaged 54 years 

old and ranged from 17 to 93 years old (excluding children under the age of 12). Average years 
of license purchase for these anglers was 18 years. The majority were male (85%) and Idaho 
residents (95%). Of the Idaho Residents, 98% reside in either Ada or Canyon counties. The 5% 
of non-resident anglers represented Oregon, Utah, Nevada, and California. 
 

Trout anglers averaged 49 years old and ranged from 15 to 77 (again, excluding those 
anglers under 12). Average years of license purchase for these anglers was 14 years. Similar to 
kokanee anglers, the majority were male (73%) and Idaho residents (98%) residing in Ada and 
Canyon counties (97%). The 2% of non-residents represented Nevada and California. 

Gillnetting 

At Arrowrock Reservoir, gill nets captured a total of 50 kokanee and one fall Chinook 
Salmon Oncorhynchus tshawytscha. Other fish encountered included Rainbow Trout, Yellow 
Perch Perca flavescens, Largescale Sucker Catostomus macrocheilus, and Northern 
Pikeminnow Ptychocheilus oregonensis. Gill net CPUE for kokanee was 0.7 fish/net-night for 
age-0 fish and 7.7 fish/net-night for age-1 fish. Length of kokanee ranged from 125 to 376 mm 
with a mean of 308 mm (Figure 6). Of the 50 kokanee sampled, otoliths from 45 were 
successfully processed to determine fish origin. Of these 45, 4 (9%) were hatchery origin age-0, 
19 (42%) were hatchery origin age-1, and 22 (49%) had no discernable thermal mark and were 
presumed to be natural origin. The lengths of all 22 natural origin fish indicated they were age-1 
(Table 5).  

 
At Lucky Peak Reservoir, a total of 73 kokanee and 22 fall Chinook Salmon were 

captured in gill nets. Rainbow Trout, Yellow Perch, Largescale Sucker, and Northern 
Pikeminnow were also captured. CPUE of kokanee in September was 0.5 fish/net-night for age-
0 and 4.2 fish/net-night for age-1. In October, CPUE was 2.0 fish/net-night for age-0 and 6.0 
fish/net-night for age-1 kokanee. Length of kokanee ranged from 125 to 418 mm with a mean 
length of 310 mm (Figure 6). Of the 73 kokanee sampled, otoliths from 52 were successfully 
processed to evaluate thermal marking. Of these 52, 11 (21%) were hatchery origin age-0, 29 
(56%) were hatchery origin age-1, and 12 (23%) had no discernable thermal mark and were 
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presumed to be natural origin. The lengths of all 12 natural origin fish indicated they were age-1 
(Table 5).  

 
Four out of 20 age-0 kokanee (between 120 and 250 mm) sampled in Lucky Peak 

Reservoir were adipose fin-clipped indicating they had been stocked in Arrowrock Reservoir. 
Expanding these four fish by the 20% clipping rate indicates all 20 age-0 fish were Arrowrock-
stocked. While it is not likely that every unclipped age-0 fish was of Arrowrock origin, the 
recovery of four out of 20 age-0 fish with adipose fin clips indicates that entrainment from 
Arrowrock Reservoir to Lucky Peak Reservoir remains high and may have been even further 
exaggerated in 2017 with the increased flows.  

 

Zooplankton Monitoring 

June zooplankton indices in both Lucky Peak and Arrowrock reservoirs were 
comparable to previous years (Figure 7). Lucky Peak Reservoir has a ZPR of 0.90 and a ZQI of 
0.50 while Arrowrock Reservoir had a ZPR of 1.26 and a ZQI of 0.66. 
 

DISCUSSION 

Angler CPUE and fish size 

 The Boise River Basin experienced record winter snowpack and subsequent runoff in 
the spring and summer of 2017. High, cold, turbid water flushing through both reservoirs 
throughout the creel period likely resulted in decreased catch rates of kokanee. In 2017, catch 
rates and number of kokanee anglers were the lowest they have been in the six years of check 
station operations (Figure 8). Since 2013, kokanee angler numbers had increased every year at 
Lucky Peak Reservoir. For the first time in five years, the number of anglers dropped from the 
previous year in 2017. No interviewed anglers from either water caught a limit of kokanee in 
2017 and very few anglers harvested more than two kokanee. Conversely, the percentage of 
anglers who were unable to harvest a kokanee at Arrowrock Reservoir was 92% (Compared to 
82% in 2016 and 30% in 2015) and 81% at Lucky Peak (compared to 45% in 2016 and 82% in 
2015). As had been the case in each year of the creel survey, Arrowrock Reservoir again 
produced larger average sized kokanee in 2017, though very few kokanee were caught in 
Arrowrock. These metrics continue to confirm the variable nature of these fisheries. The 
continued downward trend in kokanee fishing at Arrowrock Reservoir is likely due to a 
combination of water supply and management (low water and poor access to spawning 
tributaries in the late summer/early fall), slight shifts in stocking practices (earlier stocking), 
fingerling size at stocking (smaller fingerlings), and variable entrainment levels from both 
Anderson Ranch Reservoir into Arrowrock Reservoir, and from Arrowrock Reservoir into Lucky 
Peak Reservoir. 

 
Contrary to kokanee, angler CPUE of Rainbow Trout was similar to previous years. 

Lucky Peak had slightly higher CPUE than Arrowrock Reservoir, but angler effort at Arrowrock 
Reservoir was the highest it has been since 2012 (Figure 9). While the average length of 
Rainbow Trout in the creel was slightly lower at Arrowrock Reservoir in 2017 than in 2016, there 
continues to be a general increasing average length of Rainbow Trout caught in both reservoirs 
since 2014 (Figure 9). This increasing size trend corresponds with the change in catchable 
stocking size from a 10-inch average to a 12-inch average. Additionally, Rainbow Trout from 
Arrowrock Reservoir continued to be longer than Rainbow Trout from Lucky Peak Reservoir. 
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This difference has averaged 1.1 inches across all five years of the creel surveys and was 0.6 
inches in 2017.  
 

In previous years, Rainbow Trout anglers represented about 25% of all anglers 
interviewed. However, in 2017, Rainbow Trout anglers represented 42% of all anglers. This was 
likely due to the decreased kokanee conditions coupled with average trout fishing conditions. In 
other words, trout angler numbers were similar to previous years, but kokanee angler numbers 
were down substantially, inflating the proportion of trout anglers. Trends in creel survey data 
indicate that Rainbow Trout fisheries, as would be expected, remain much more consistent from 
year to year than kokanee fisheries in both reservoirs.  

 
The timing and size at stocking of kokanee again showed correlation with both age-2 

catch and length observed in creel surveys at Lucky Peak Reservoir. However, this correlation 
was not evident at Arrowrock Reservoir. In 2017, stocking was shifted to early June instead of 
early May, as there is some evidence that June stocking results in higher fingerling survival. 
Efforts will continue to be made to stock both reservoirs in early June and continue to monitor 
the potential benefits of this later stocking. Additionally, there may be an opportunity for the 
hatcheries to rear larger fingerlings in 2018 and both Lucky Peak and Arrowrock Reservoirs 
may be candidates to receive larger fingerlings on an experimental basis. 
 

In addition to stocking size and timing, various reservoir variables were also correlated 
with angler CPUE and size at catch of age-2 kokanee. In Lucky Peak Reservoir, angler CPUE 
at age-2 was correlated with inflow in both the year of and the year following stocking as well as 
with outflow the year of stocking. In other words, higher inflow and outflow, especially during the 
year fish were stocked, resulted in better CPUE of those fish at age-2. At Arrowrock Reservoir, 
both angler CPUE and fish length at age-2 were strongly positively correlated with numerous 
flow metrics. Similar to Lucky Peak Reservoir, the most prominent were inflow and outflow 
metrics the year fish were stocked. Additionally, CPUE and length of age-2 kokanee in 
Arrowrock Reservoir were also strongly correlated with minimum pool during the stocking year. 
This would indicate that more water moving through the reservoir is beneficial to eventual catch. 
While intuitively, one might think that higher flow through the reservoir would increase 
entrainment, if entrainment is actually driven by lower water and higher late summer 
temperatures, it makes sense that more age-2 fish are caught when they experience greater 
inflow and outflow as age-0. These relationships at Arrowrock Reservoir became much stronger 
with the addition of stocking year 2015 data to the dataset, emphasizing how these relationships 
can change from year to year given the relative small size of this dataset. Observed 
relationships are likely to continue to fluctuate from year to year as the dataset grows and it may 
take some time for us to understand what factors truly are having the greatest impacts on length 
and CPUE of age-2 kokanee in both Lucky Peak and Arrowrock reservoirs.  

Gillnetting 

 A 2016 graduate study found that using overnight experimental curtain gill net sets, 
suspended in the kokanee layer of the water column, was the most effective tool to capture and 
monitor kokanee populations in Arrowrock and Lucky Peak reservoirs. Starting in 2017, gill nets 
are being used as the primary tool for annually sampling these populations in both reservoirs. In 
2017, gill net samples from both reservoirs provided low numbers of kokanee and few age-0 
sized fish. As gill net indices are established over the next several years, it will be important for 
us to gain a better understanding of an appropriate number of nets to adequately sample the 
population and provide an appropriate estimate of age-specific populations each fall.  
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Adipose-clipped age-0 kokanee stocked in Arrowrock Reservoir and recovered in Lucky 
Peak Reservoir, indicate that entrainment of hatchery-origin kokanee was again high in 2017. In 
2016, estimated entrainment of age-0 kokanee from Arrowrock Reservoir into Lucky Peak 
Reservoir ranged from ≈ 62 – 73%. This represented about 20% of the overall age-0 population 
that was sampled in 2016. However, none of the age-1 kokanee from this same year class, 
were recovered with adipose clips in 2017. The estimate of age-0 kokanee entrained through 
Arrowrock is again high in 2017, as the expanded estimate accounted for all recovered fish in 
that age class in Lucky Peak Reservoir. A portion of stocked Arrowrock kokanee will continue to 
be clipped in the future to further monitor entrainment. If clipped fish continue to be present in 
sampling at age-0 but not as age-1’s, perhaps the entrained fish are experiencing a differential 
survival from age-0 to age-1. However, at this point those discrepancies are most likely due to a 
small sample size. As noted in the past, reliance on the recovery of adipose-clipped fish to 
evaluate entrainment is more difficult and less valid to perform on age-1 kokanee as there is not 
a discernable size discrepancy between hatchery-origin and wild kokanee. This makes 
excluding the wild component from the catch difficult and makes any hatchery-origin specific 
age-1 expansion estimates (based on capture rates) more unreliable. Our hope is that additional 
year-specific age-0 entrainment estimates will reveal if correlations exist between conditions at 
Arrowrock Reservoir and entrainment levels into Lucky Peak Reservoir. 

 
For the first time since large-scale stocking of kokanee was implemented in Lucky Peak 

and Arrowrock reservoirs, thermally-marked otoliths were used to identify hatchery and natural-
origin kokanee recovered from gill nets in these waters. Results showed a surprisingly high 
proportion of natural origin age-1 kokanee in both waters. Given the previously described 
findings of high rates of entrainment between reservoirs, natural origin kokanee recovered in 
Lucky Peak and Arrowrock reservoirs could be from a variety of source populations throughout 
the Boise River Basin. Additionally, the high proportion of natural origin kokanee observed in 
both waters in 2017 might be elevated given the overall low numbers of age-1 hatchery origin 
fish present. While continuing this evaluation into the future will be beneficial, that analysis will 
be further complicated by the inconsistent use of thermally-marked hatchery kokanee in these 
waters. When early run hatchery kokanee are stocked, those fish can be thermally marked in 
our hatchery facilities. However, recent shortages in early kokanee eggs have forced IDFG to 
supplement or replace these stockings with late-run kokanee in certain years. Because of the 
timing of when late run eggs are available, thermal-marking the otoliths of these fish isn’t always 
possible. In both 2017 and 2018, all kokanee stocked into both Lucky Peak and Arrowrock 
reservoirs were late-run fish that were not thermally marked. 

 
The kokanee fisheries in Lucky Peak and Arrowrock reservoirs are highly popular. These 

two large Boise River Basin reservoirs (along with Anderson Ranch Reservoir in the Magic 
Valley Region) produce a high level of regional angling effort annually and the demand for these 
fisheries continues to increase. Recent trends in decreased catch rates at both Lucky Peak and 
Arrowrock reservoirs are concerning. Continued monitoring of angler catch and effort, 
environmental variability, population trends, entrainment, and hatchery/natural composition have 
emphasized the complexity of this system. Continued data collection will help managers further 
understand these relationships and improve the management of these complex, highly popular 
sport fisheries. 

 
RECOMMENDATIONS 

1. Continue to monitor the effect of kokanee stocking practices and environmental 
conditions at Arrowrock and Lucky Peak reservoirs by indexing CPUE using annual 
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check stations during May. A fixed sampling design will be used at the check station 
between years and should continue through at least 2018. 

  
2. Continue to use curtain gill nets to evaluate kokanee relative abundance through annual 

index surveys. 
 

3. Continue to adipose fin clip a portion of the hatchery-origin kokanee to be stocked in 
Arrowrock Reservoir to monitor entrainment into Lucky Peak Reservoir. 
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Table 1. Kokanee stocking dates and associated fish densities, mean total length (mm), 
and mean weight (fish/lb) at stocking for Arrowrock and Lucky Peak reservoirs, 
Idaho between 2004 and 2017. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Waterbody Year Date No. Fish Fish/lb
2004 14-Jun 77,025 100.0 41.1 61 1.5
2006 9-May 70,000 89 79.1 56 0.7

1,255 ha 2010 3-Jun 29,000 79 116.0 23 0.2
2011 8-Jun 30,000 76 100.0 24 0.2
2012 2-May 50,130 76 111.4 40 0.4
2013 1-May 50,160 69 152.0 40 0.3
2014 15-May 49,995 76 97.1 40 0.4
2015 13-May 101,198 81 95.7 81 0.8
2016 4-May 99,992 81 100.9 80 0.8
2017 7-Jun 103,579 84 92.0 83 0.9

2004 14-Jun 155,950 90 108.4 135 1.2
2005 3-Jun 200,150 86 75.5 174 2.3

1,153 ha 2006 24-May 308,050 83 101.0 267 2.6
2007 31-May 245,000 89 87.5 212 2.4
2008 3-Jun 195,570 57 288.4 170 0.6
2009 3-Jun 199,800 83 99.9 173 1.7
2010 3-Jun 151,050 79 100.7 131 1.3
2011 8-Jun 174,640 76 94.4 151 1.6
2012 2-May 200,910 76 107.9 174 1.6
2013 1-May 251,877 69 148.6 218 1.5
2014 15-May 237,120 76 98.8 206 2.1
2015 13-May 250,515 81 87.9 217 2.5
2016 4-May 252,993 81 99.8 219 2.2
2017 18-Apr 99,998 49 478.0 87 0.2
2017 7-Jun 194,220 78 117.0 168 1.4

Lucky Peak 
Reservoir

Arrowrock 
Reservoir

Mean size 
(mm)

Stocking density 
(fish/ha)

Stocking density 
(lb/ha)



13 

 
Table 2. Relationship of kokanee length and angler CPUE at age-2 expressed as 

correlation coefficient (r) values for a suite of reservoir and stocking metrics at 
both Lucky Peak and Arrowrock reservoirs. Data is from stocking years 2010 
through 2015. 

 

 
 
 
 
 
 
 
 
 
 
 
 

CPUE Length CPUE Length
Number of fish stocked -0.925 -0.835 -0.714 -0.840
Stock-day post May 1 0.699 0.714 0.458 0.284
Length (mm) at stocking 0.073 0.350 -0.454 -0.556
Total inflow (cfs) at time of stocking 0.303 -0.206 0.997 0.943
Total outflow (cfs) at time of stocking 0.343 -0.037 0.591 0.597
Percent capacity at time of stocking 0.026 0.576 -0.418 -0.246
Minimum storage (acre-feet) during stocking year -0.275 -0.335 0.535 0.407
Minimum storage (acre-feet) during year following stocking 0.059 -0.146 0.058 0.071
Maximum storage (acre-feet) during stocking year 0.374 0.523 -0.562 -0.405
Maximum storage (acre-feet) during year following stocking -0.311 -0.004 -0.266 -0.414
Average storage (acre-feet) during lowest three months of stocking year -0.201 -0.466 0.834 0.732
Average storage (acre-feet) during lowest three months of year following stocking 0.285 -0.067 0.297 0.219
Average storage (acre-feet) during lowest single month of stocking year -0.343 -0.468 0.928 0.795
Average storage (acre-feet) during lowest single month of year following stocking 0.266 -0.196 0.343 0.259
Minimum inflow (cfs) during stocking year 0.701 0.297 -0.369 -0.443
Minimum inflow (cfs) during year following stocking 0.675 0.643 -0.958 -0.780
Maximum inflow (cfs) during stocking year 0.733 0.363 0.868 0.905
Maximum inflow (cfs) during year following stocking 0.747 0.578 0.682 0.438
Mean inflow (cfs) during stocking year 0.676 0.302 0.893 0.904
Mean inflow (cfs) during year following stocking 0.551 0.487 0.373 0.104
Total inflow (cfs) during stocking year 0.633 0.268 0.879 0.862
Total inflow (cfs) during year following stocking 0.557 0.524 0.339 0.086
Minimum outflow (cfs) during stocking year -0.436 -0.240 a a 
Minimum outflow (cfs) during year following stocking -0.490 -0.204 a a 
Maximum outflow (cfs) during stocking year 0.815 0.479 0.912 0.963
Maximum outflow (cfs) during year following stocking 0.484 0.447 0.654 0.394
Mean outflow (cfs) during stocking year 0.670 0.300 0.877 0.907
Mean outflow (cfs) during year following stocking 0.550 0.493 0.395 0.122
Total outflow (cfs) during stocking year 0.624 0.264 0.864 0.868
Total outflow (cfs) during year following stocking 0.549 0.526 0.362 0.104
a  - minimum outflow at Arrorock was  0 cfs  for a l l  years

Metric 
Lucky Peak Arrowrock
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Table 3. Creel survey sampling schedule dates, day type, time period, and number of 
anglers interviewed during each sampling period for creel check stations at 
Arrowrock and Lucky Peak reservoirs in May, 2017. Dates, day type, and time 
period were initially selected randomly in 2012. 

 

 
 
Table 4. Angler CPUE by time periods, day type, angling methods, and gear types for 

Kokanee Salmon and Rainbow Trout at Arrowrock and Lucky Peak reservoirs, 
Idaho in 2017. 

 

 
 

Table 5. Age and origin of gill net sampled kokanee from Lucky Peak and Arrowrock 
reservoirs as determined by otolith thermal marks.. 

 

 

Date Day type Time period Arrowrock Lucky Peak
5/1 Weekday Late 7 14
5/7 Weekend/Hol Early 34 34
5/10 Weekday Early 27 26
5/19 Weekday Early 13 36
5/26 Weekend/Hol Late 8 11
5/28 Weekend/Hol Late 27 50
Total 116 171

Arrowrock Lucky Peak Arrowrock Lucky Peak
Weekday 0.02 0.06 0.14 0.13
Weekend/Hol 0.02 0.11 0.13 0.11
Early period 0.01 0.10 0.17 0.13
Late period 0.04 0.07 0.08 0.10
Kokanee targeted 0.04 0.10 0.07 0.08
Rainbow Trout targeted 0.01 0.04 0.14 0.23
Overall 0.02 0.09 0.11 0.09

Kokanee (fish/h) Rainbow Trout (fish/h)

Age-0 Age-1 Age-0 Age-1
Number 11 29 0 12
Percent 21% 56% 0 23%

Mean TL (mm) 179 351 / 309
Number 4 19 0 22
Percent 9% 42% 0 49%

Mean TL (mm) 139 335 / 312

Hatchery origin Natural origin

Lucky Peak

Arrowrock

Water
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Figure 1. Map of Arrowrock and Lucky Peak reservoir, Idaho, with location of the creel 

check station where clerks can intercept anglers from both waters and six trend 
gillnet sights on each reservoir. 
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Figure 2.  Proportion of anglers targeting game fish species at Arrowrock and Lucky Peak 

reservoirs in May 2017. 
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Figure 3. Frequency of harvest by angler for kokanee and Rainbow Trout at Arrowrock and 

Lucky Peak reservoirs in 2017. 
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Figure 4. Length frequency distributions of kokanee observed in the creel in May 2017 at 

Arrowrock and Lucky Peak reservoirs.  
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Figure 5. Length frequency distributions of Rainbow Trout observed in the creel in May 

2017 at Arrowrock and Lucky Peak reservoirs. 
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Figure 6. Length frequency distributions of kokanee captured in gill nets in the fall of 2017 

at Arrowrock and Lucky Peak reservoirs. 
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Figure 7. ZPR and ZQI of zooplankton samples collected in June of 2017 at both lucky 

Peak and Arrowrock reservoirs, compared to samples collected in previous 
years. 
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Figure 8. Trends in kokanee anglers interviewed, hours fished, kokanee mean length in 

creel (mm), and kokanee CPUE (fish/h) at Arrowrock and Lucky Peak reservoirs 
during May 2012 to 2017. CPUE data at Arrowrock in 2015 is likely biased high 
and considered an outlier based on other anecdotal evidence. 
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Figure 9. Trends in trout anglers interviewed, hours fished, Rainbow Trout mean length in 

creel (mm), and Rainbow Trout CPUE (fish/h) at Arrowrock and Lucky Peak 
reservoirs during May 2012 to 2017. Data is for anglers specifically targeting 
Rainbow Trout.  
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DEADWOOD RESERVOIR MONITORING 

ABSTRACT 

Kokanee Salmon Oncorhynchus nerka provide recreational fisheries and a prey base for 
piscivores in many waters of the western United States. The fishery at Deadwood Reservoir is 
supported primarily by kokanee and other salmonids that may prey on kokanee to reach large 
sizes. Additionally, this kokanee population has historically been Idaho’s primary egg source to 
produce hatchery kokanee of early run strain. Kokanee escapement has been managed 
annually since 2010 to regulate fish densities and meet egg collection goals for hatchery 
stocking other kokanee fisheries, while still providing desirable sizes for the sport fishery. Gill 
netting is important for setting escapement targets and monitoring the effectiveness of 
management strategies. In 2017, kokanee gill net CPUE was 5.7 fish/net night. This is the 
lowest CPUE of kokanee since netting began in 2013. The low kokanee population numbers 
lead to the suspension of egg take operations at Deadwood Reservoir in 2017 while alternative 
locations were explored. Additionally, due to record high late summer reservoir levels, it was not 
feasible to install the weir needed to evaluate escapement. A mark recapture effort to estimate 
adult spawners was implemented using trap nets in the lower Deadwood River and 173 fish 
were marked. However, carcass recovery efforts of these marked fish were cut short by a large 
wildfire that curtailed access. Age-2 net catch and mean lengthboth provided evidence that the 
population is rebounding. Early summer gillnetting will provide data to determine if egg 
collection efforts at Deadwood Reservoir will resume in 2018. 

 
 
Author: 
 
 
John D. Cassinelli 
Regional Fishery Biologist
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INTRODUCTION 

Deadwood Reservoir is a 1,260 ha impoundment located on the Deadwood River in 
Valley County, approximately 40 km southeast of Cascade, Idaho and 85 km northeast of Boise, 
Idaho (Figure 10). The reservoir offers a scenic setting at a relatively high elevation, and is a 
popular destination for many during summer. Deadwood Reservoir offers abundant sport fishing 
opportunities for kokanee Oncorhynchus nerka, resident fall Chinook Salmon O. tshawytscha, 
Rainbow Trout O. mykiss, and Westslope Cutthroat Trout O. clarki lewisi. Bull Trout Salvelinus 
confluentus are present, but at a very low abundance. 
 

Deadwood Reservoir’s kokanee population serves as Idaho’s primary egg source for 
producing hatchery-reared early spawning kokanee. Historically, this population has provided up 
to 7 million eggs to IDFG hatcheries. Resultant fry and fingerlings have been distributed to 15-
20 waters statewide. Our management goal is to achieve a mean total length of 325 mm for 
spawning adult kokanee. However, mean total length of female kokanee at the spawning trap 
on the Deadwood River has fluctuated widely over the past decade. It is common for kokanee 
populations to exhibit density-dependent growth, with increased abundance resulting in 
decreased mean length at maturity (Rieman and Myers 1992; Rieman and Maiolie 1995). Wide 
fluctuations in kokanee density have been especially evident at Deadwood Reservoir as the 
kokanee population experiences relatively low angling effort and has five tributaries with 
excellent spawning habitat. The reservoir also supports low densities of piscivores that have 
been incapable of suppressing kokanee abundance. From 2006 to 2011, we sought to reduce 
kokanee abundance and increase mean length by limiting escapement into a number of the 
Deadwood Reservoir tributaries (Kozfkay et al. 2010). High flow events that washed out the 
picket weirs and access restrictions due to forest fires contributed to the variable success of 
these efforts. However, efforts were considered successful in most years. Subsequent periodic 
monitoring of these tributaries has indicated little to no kokanee spawning. In addition, continued 
restricted escapement above the Deadwood Weir also helped limit production. However, these 
restrictions have likely been too effective in limiting kokanee production as kokanee have 
dropped below numbers satisfactory to meet statewide early-run egg needs.  

 
Egg collection efforts at Deadwood Reservoir were discontinued for one year in 2009 to 

evaluate the South Fork Boise River weir location. Egg collection and escapement management 
efforts resumed in 2010 and continued through 2016. However, a continued downward trend in 
the Deadwood Reservoir kokanee population led to collection efforts on the Deadwood River 
being discontinued again in 2017 as the North Fork Clearwater River was evaluated as a 
potential alternative early run kokanee egg source. 

 
 

METHODS 

The pelagic fish species composition in Deadwood Reservoir was assessed using three 
Curtain gill nets set for two nights at two separate locations (six total net nights; Figure 10). Site 
one was sampled on the evening of June 21, and site two was sampled on the evening of June 
22, 2017. Nets were suspended at offsetting depths in the water column with focus on the 
kokanee layer. At each net site, one net was suspended from 2 to 8 m, one from 5 to 11 m, and 
one from 8 to 14 m. Nets were 55-m wide x 6-m deep and made up of 18 separate, 3-m wide 
panels comprised of 13, 19, 25, 38, 51, 64, 76, 89, and 102-mm stretch mesh. The nine various 
sized panels were each repeated twice, randomly, throughout the length of the net.  
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Captured fish were identified to species and measured for total length (± 1 mm). Larger 
kokanee were necropsied to determine sex, maturity, fecundity, and to assess mean length of 
females during the spawning run. All kokanee otoliths were removed for determining age using 
sectioned whole otoliths. Catch data were summarized as the number of fish caught per unit of 
effort (CPUE). 

 
Due to the estimated low population of spawning-aged kokanee in the reservoir, an egg 

take did not occur on the Deadwood River in 2017. Additionally, due to record high water at the 
time the weir would have needed to be installed and the concern that too many fish would 
spawn below the weir as the reservoir dropped, the weir was not installed in the Deadwood 
River for the first time since 2009. As a means to still monitor spawning escapement up the 
Deadwood River, a mark-recapture effort was attempted on fish migrating up the river to spawn. 
Adult kokanee were captured as they left the reservoir using five trap nets. Nets were set in the 
river mouth in the transition zone from lotic to lentic water. Trap nets were staggered down the 
river mouth with trap boxes set in the center of the channel and the leads angled to opposite 
banks. Nets were checked twice daily in the morning and evening and moved downriver as 
necessary as the reservoir level dropped. Captured kokanee were measured for length (mm) 
and received a caudal fin punch that differed each week across the marking interval. In between 
the morning and evening trap checks, staff walked portions of the river above the traps to 
monitor spawning activities and recover carcasses of post-spawn kokanee. Carcasses were 
measured for length (mm), sexed, checked for marks, and otoliths were removed for aging 
using sectioned whole otoliths. The goal was to conduct these surveys throughout spawning 
and recover as many carcasses as possible and use the recaptures to generate an estimate of 
spawner escapement. Unfortunately, carcass recovery efforts were cut short by a large wildfire 
that closed the Deadwood River area. A single escorted trip to the area was made post-spawn 
and additional carcasses were recovered for aging purposes. 
 
 

RESULTS 

A total of 74 fish were captured in gill nets during the pelagic survey (Table 6). 
Approximately 46% of the catch was kokanee (n = 34), followed by Mountain Whitefish 
Prosopium williamsoni (49%; n = 36). Westslope Cutthroat Trout and Rainbow Trout were also 
captured, but in very low numbers. No fall Chinook Salmon were captured in 2017. The kokanee 
captured in the gill nets ranged from 105 to 395 mm (Figure 11) and were composed of three 
age classes (ages 1-3; Figure 12). Kokanee CPUE was 5.7 fish/net night (Table 6). By 
comparison, kokanee CPUE was 6.5 fish/net night in 2016 and 23.9 fish/net night in 2015 
(Peterson et al. 2018). Average size of female kokanee was 248 mm while males averaged 269 
mm. Age-specific CPUE of kokanee in 2017 was 0.5 fish/net night for age-1, 4.7 fish/net night 
for age-2, and 0.5 fish/net night for age-3. 
 

Mountain Whitefish, Rainbow Trout, and Westslope Cutthroat Trout were also captured 
in curtain nets (Figure 11). Total length of Mountain Whitefish ranged from 310 to 405 mm, and 
CPUE was 6.0 fish/net night. Total lengths of the two Rainbow Trout sampled were 448 and 476 
mm, and CPUE was 0.3 fish/net. Total lengths of the two Westslope Cutthroat Trout were 374 to 
516 mm, and CPUE was 0.3 fish/net (Table 6). 

 
From 8/16 to 9/1/2017, 173 kokanee (60 females; 113 males) were captured and 

marked in trap nets in the mouth of Deadwood River. Spawning ground surveys were conducted 
over the same period and 16 carcasses (3 female; 13 male) were recovered. On September 1st, 
trapping and carcass recovery efforts were discontinued and the reservoir was evacuated due 
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to threats from the Bearskin Fire. On September 14th, a crew was able to return to the 
Deadwood River with a U.S. Forrest Service escort and an additional 20 carcasses (8 females; 
12 males) were recovered. Otoliths from all 36 carcasses were collected and sectioned. Of 
these, 24 were aged, with 22 being age-3 and two being age-2 (Figure 12). The 12 remaining 
otoliths were unreadable due to calcification. Average length of these recovered spawners was 
336 mm; 329 mm for females and 340 mm for males. 

 
 

DISCUSSION 

In 2017, fisheries management at Deadwood Reservoir differed from previous years. 
Changes in the kokanee monitoring methodology as well as a suspension of Deadwood River 
weir operations made 2017 unique. Historically, hydroacoustic surveys supplemented with gill 
netting has been the kokanee population monitoring methodology used at Deadwood Reservoir. 
However, hydroacoustics have proven to be costly with varying degrees of accuracy. For 
example, in 2015, the hydroacoustics estimate of age-3 kokanee was 47,591 and approximately 
53,000 kokanee were handled at the weir during the subsequent egg take. However, while 
managers were expecting approximately 9,000 fish in 2016, only roughly 4,000 were handled 
(Peterson et al. 2018). Using gill nets exclusively to index the kokanee population and estimate 
the number of spawners in Deadwood Reservoir was adopted in 2017 following the results of a 
University of Idaho doctoral research project. This project showed that using overnight 
experimental curtain gill net sets, suspended in the kokanee layer of the water column, appears 
to be the most effective tool to capture and monitor kokanee populations (Zach Kline, 
unpublished data). 

 
Gillnetting with curtain nets has been occurring at some level in Deadwood Reservoir 

since 2013 (Figure 13) as a supplement to previous hydroacoustic sampling. These data served 
as baseline index data for which to compare the 2017 netting catch and helped us verify the low 
abundance of spawners in Deadwood Reservoir. These low numbers, in combination with a 
substantial downward trend in the spawning population over the previous two years, led to the 
suspension of egg collection efforts in the Deadwood River in 2017 while an alternative egg 
source was explored on the North Fork Clearwater River above Dworshak Reservoir. While 
current gill net CPUE by age provide insight into the relative population size within the reservoir, 
it will take time to build on the accuracy of the relationship between CPUE of netted adults (and 
the associated size of mature females) and the escapement to the Deadwood River. 
Additionally, both age-0 and age-1 kokanee appear to be underrepresented in gill net catch. 
While our experimental nets are designed to catch smaller kokanee, it appears that the 
locations we are currently using are not locations where these smaller sized fish are located. 
Going forward, we plan to set nets in some alternative locations, in addition to our current trend 
locations, in an effort to establish additional net sites that enable us to capture younger age 
classes of kokanee and index those ages in addition to age-2 and age-3 fish. However, because 
the age-2 and age-3 kokanee are the most important component of the fisheries and estimated 
spawner population, these age classes remain the most valuable portion of our net catch. 
 

Average length of the limited number of female carcasses recovered in the Deadwood 
River in 2017 was 329 mm. The majority of the spawning adults were age-3, which is consistent 
with previous years. Previous work in Deadwood Reservoir had defined a female length of 325 
mm as being ideal given the density dependent growth relationship there (Peterson et al. 2018). 
However, this target was estimated from a regression between hydroacoustic-estimated 
population size and average female length from gill net samples. Due to the variation associated 
with hydroacoustics estimates, there is likely a fair amount of variation in this length target 
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estimate as well. Additionally, the effects of density on length-at-age of spawning females is 
likely variable as the population increases and decreases. Rieman and Myers (1992) point out 
that length-at-age variation is more dramatic in populations fluctuating around lower numbers 
(as is currently being seen in Deadwood Reservoir) than in those populations fluctuating around 
high numbers. The authors also stress the impacts that changing lake and zooplankton 
conditions have on variation in length-at-age. While mean mature female size of gillnetted 
kokanee in the early summer provides an additional tool to help us predict spawner year class 
strength, an ideal female length target might not be possible knowing that the length-at-
age/population density relationship is likely variable over time. However, as additional data is 
collected, a stronger relationship between female length at spawning and returns to the 
Deadwood River weir may become more apparent. 
 
  Management of the kokanee population at Deadwood Reservoir becomes more difficult 
when considering the reservoir’s increasing popularity as a sport fishery, especially for anglers 
targeting kokanee. This coupled with the reservoirs importance in providing early run kokanee 
broodstock for IDFG’s hatchery program make fisheries management at the reservoir complex. 
Despite the reservoir’s remoteness and accessibility only by multiple miles of dirt road, the 25 
fish limit and larger than average sized adult kokanee have made this fishery even more popular 
among kokanee anglers over the last couple of years. It is well known that kokanee size 
influences angler’s perception of the quality of the fishery (Martinez and Wiltzius 1995; Rieman 
and Maolie 1995). Currently, IDFG doesn’t have a good understanding of the impacts that a 25 
fish daily bag limit (75 fish possession limit) has on the adult spawner population when 
population numbers are low, average fish size is high, and angler effort is elevated. However, 
despite the reservoirs increased fishing popularity when larger fish are present, management of 
the kokanee population remains centered around maximizing brood needs. With that being said, 
the increased gill net catch of age-2 kokanee in 2017 coupled with a decrease in average 
length-at-age are both good indicators that the kokanee population in Deadwood Reservoir is 
rebounding. There is a strong potential for there being adequate spawning adults returning to 
the Deadwood River in 2018 to justify resuming an egg take operation. This is important from a 
statewide kokanee management perspective, as early run kokanee egg takes at alternative 
sites have been less successful. Additionally, the reservoir was stocked with 300,000 hatchery 
fingerling kokanee in 2017 and will receive another 100,000 hatchery kokanee in 2018 to help 
the population recover more quickly. Early summer netting when the lake becomes accessible 
will provide further insight into spawner availability and ultimately determine if egg-take efforts 
will resume.  
 

 

MANAGEMENT RECOMMENDATIONS 

1. Continue monitoring the kokanee population in Deadwood Reservoir with gill nets and 
sample pre-spawning fish to generate age-specific CPUE and length-at-age to estimate 
potential spawners in 2018.  

 
2. Maintain annual stocking of 2,000 – 3,000 adipose-clipped fall Chinook Salmon 

fingerlings in spring or early summer.  
 

3. Stock hatchery fingerling kokanee in Deadwood Reservoir in June 2018. 
 

4. Assist in weir operations on the Deadwood River to manage escapement and collect 
broodstock for egg collection. 
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Table 6. Total catch and catch per unit effort (CPUE) by species in six gill nets set in 

Deadwood Reservoir, Idaho on June 21-22, 2017. 
 

 
 
 

Kokanee 34 5.7
Mountain Whitefish 36 6.0
Rinabow Trout 2 0.3
Westslope Cutthroat Trout 2 0.3
Total 74 12.3

Species
Total 
catch

Total 
CPUE
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Figure 10. Image of Deadwood Reservoir, Idaho showing curtain gill net locations used in 

2017 sampling. 
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Figure 11. Length frequency distributions for kokanee, Mountain Whitefish, Rainbow Trout, 
and Westslope Cutthroat Trout caught in curtain gill nets at Deadwood Reservoir, 
Idaho on June 21-22, 2017. 
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Figure 12. Length-at-age of kokanee sampled in Deadwood Reservoir pelagic gill nets 

(June 2017) and recovered as carcasses in the Deadwood River (August and 
September 2017). 
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Figure 13. Length distributions for kokanee caught in curtain gill nets at Deadwood 
Reservoir, Idaho from 2013-2017. Gray bars are the proportion of the catch by 
size and black lines are the overall abundance by size. 
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ASSESSMENT OF PANFISH POPULATION DYNAMICS IN CJ STRIKE RESERVOIR 

ABSTRACT 

Panfish species found in CJ Strike Reservoir are very popular and provide recreational 
angling opportunities. An assessment was initiated in 2016, the first of a multiyear investigation, 
to gain a better understanding of crappies (both Black Crappie Pomoxis nigromaculatus and 
White Crappie Pomoxis annularis) and Yellow Perch Perca flavescens population dynamics and 
to learn how anglers utilize these species in the fishery. In both spring and fall 2017, we 
completed surveys using standardized lowland lake sampling gears to index relative abundance 
of panfish species and to monitor other game and non-game fish populations. Index creel 
surveys were conducted in both the spring and fall months. Continued monitoring of larval fish 
production was completed, using a Neuston net, to identify peak larval mean densities for 
crappies and Yellow Perch. Otter trawl gear was used in the fall to index relative abundance of 
panfish species prior to winter. We interviewed 293 anglers during the index creel surveys in 
2017. Harvest rates were higher for crappies during the spring and for Yellow Perch in the fall. 
Harvested crappies and Yellow Perch were predominately age-4 in both seasons. Total catch-
per-unit effort (CPUE) and weight-per-unit effort (WPUE), for all species and gear types 
combined were 356 and 97, respectively, which was lower than the previous lowland lake 
survey. CPUE in the spring using standardized gear for crappies and Yellow Perch were 13 and 
30, respectively. Peak larval crappies abundance was 15.7 fish/100 m3, which represented a 
decrease of 35% below the mean since 2005. CPUE in the fall using standardized gear for 
crappies and Yellow Perch were 122 and 127, respectively, much higher than the spring survey. 
A total of 12 tows were conducted using the otter trawl net and species composition consisted of 
mainly crappies (90%), Bluegill (7%), and Yellow Perch (3%). Otter trawl gear was very effective 
at capturing age-0 crappies in 2017. Age and growth data was similar to data observed during 
the first year of the assessment. Continued use of existing gear types and systematic sampling 
to develop indices of relative abundance should provide us with increased understanding of 
these populations.  
 
 
Author: 
 
 
Michael P. Peterson 
Regional Fishery Biologist 
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INTRODUCTION 

Panfish (e.g. crappies Pomoxis spp., Yellow Perch Perca flavescens, and Bluegill 
Lepomis macrochirus) commonly provide angling opportunity in many Idaho waters. One of the 
most popular and robust fisheries for panfish in Idaho may be found at CJ Strike Reservoir. 
According to creel data collected by Idaho Power Company (IPC) between 1994 and 2009, 
anglers expended an average of 260,000 hours annually at CJ Strike Reservoir (Brown et al. 
2010). This fishery is important to local economies. In 2011, anglers spent an estimated $13.8 
million per year to fish here (IDFG, unpublished data). Both of these survey efforts indicated that 
much of the angling effort and expenditures were directed at panfish (Brown et al. 2010). 

  
Populations of and fisheries for crappies in CJ Strike Reservoir are perceived to be 

cyclic and can fluctuate dramatically from one year to the next. In years when crappies are 
abundant, the proportion of anglers targeting crappie may more than double (Brown et al. 2010). 
The most recent large year class of crappies was produced in 2006 and provided substantial 
fisheries in 2008, 2009, and later, though creel information wasn’t collected after 2009 (Brown et 
al. 2010). Very high larval densities were sampled in the Bruneau River arm during 2006. These 
larval crappies survived at a high rate, but were not sampled again in a meaningful way until 
2009. Electrofishing catch per unit effort (CPUE) for Black Crappie Pomoxis nigromaculatus 
during the 2009 lowland lake survey was 23 times higher than the highest observed CPUE from 
five previous surveys (1995-2000; Butts et al. 2011). This year class declined in abundance 
after 2010, and no major year classes have contributed to the fishery since, despite occasionally 
high larval production.  

 
Yellow Perch populations appear to have cyclic tendencies as well. Past creel survey 

data indicated the contribution to overall harvest by Yellow Perch ranged from a high of 40% 
(Allen et al. 1995) to a low of 3% (Flatter et al. 2003). Similar fluctuations have been observed in 
electrofishing CPUE which ranged from a low of 1 to 159 fish/h (Butts et al. 2011). Angler 
preference for Yellow Perch appears to vary across years as well. In the 1992 creel survey, 
anglers indicated they targeted Yellow Perch roughly 10% of the time (Allen et al. 1995), 
whereas in a survey conducted by Idaho Power in 2007-2009, results varied from 6 to 23%. 
Currently, population dynamic information for Yellow Perch in CJ Strike Reservoir is incomplete. 
Past surveys have provided limited length-at-age data. Unlike with crappies, a Yellow Perch 
focused study has not been conducted for CJ Strike Reservoir.  

 
Population fluctuation and the factors that affect panfish recruitment to these populations 

and fishery are currently not well understood. Fisheries personnel are interested in: 1) 
developing methods or techniques to sample panfish that allow quantification of abundance at 
several life stages or ages, 2) monitoring changes in abundance and other parameters for 
several years, 3) comparing biotic and abiotic factors that may influence abundance, 4) gaining 
an understanding of how or whether angling impacts panfish populations, and 5) modeling 
population parameters to evaluate whether restrictive rules are needed. The primary focus of 
this assessment will be on crappies and Yellow Perch populations within CJ Strike Reservoir; 
however, when possible, data will be collected for Smallmouth Bass Micropterus dolomieu and 
Bluegill to increase our understanding of these populations. 

 
Year-class strength for crappies and Yellow Perch may be determined at early life 

stages; whether this occurs before or after the first winter is currently unknown. A Neuston net 
has been towed at ten locations on CJ Strike from 2005-2016 (Butts et al. 2016). This tool is 
more effective at sampling larval crappies rather than Yellow Perch and provides an index of 
relative abundance. Peak larval densities have averaged 17 fish/100 m3 (10-year average; Butts 
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et al. 2016); however, in 2006, densities averaged 58 fish/100 m3 and produced crappies in the 
fishery 2-4 years later. A statewide research project, initiated in 2005, hypothesized that peak 
larval density would be a useful index for predicting year-class strength of crappies unless 
substantial overwinter mortality occurred (Lamansky 2011). In contrast, the project found no 
consistent relationship between peak larval densities and year-class strength (Lamansky 2011), 
which suggests that overwinter mortality may be a recruitment bottleneck in some years. 
Quantifying larval production and subsequent survival need further investigation.  

 
Data for age-1 and older crappies and Yellow Perch are limited for the CJ Strike 

Reservoir populations. Several lowland lake surveys conducted on the reservoir provided CPUE 
and length-frequency data (Butts et al. 2011); however, life-stage mortalities for crappies or 
Yellow Perch were not investigated. Meyer and Schill (2014) used nonreward tags to generate 
annual mortality rates for crappies, which ranged from 50-86% for the entire population (i.e. not 
year-class specific). Lamansky (2011) investigated age and growth data for crappies 
populations throughout the state, which included CJ Strike Reservoir. Crappies sampled in CJ 
Strike Reservoir had relatively fast growth and very few crappies older than age-3 were 
observed (Lamansky 2011), which suggests a population that exhibits high annual mortality, as 
observed by Meyer and Schill (2014). Age data for crappies collected in other Southwest 
Regional waters suggest that crappies can survive to age-6 or older (Butts et al. 2013). 
Describing life-stage specific mortality rates may help identify population bottlenecks, which, if 
manageable, may increase recruitment of crappies (or Yellow Perch) to future fisheries. 

 
Extensive research has been completed throughout the range of crappies to identify 

biotic and abiotic factors that affect recruitment in populations. Biotic factors such as size of 
spawning stock (Fayram et al. 2015; Bunnell et al. 2006), intraspecific and interspecific 
competition, as well as predation (Pope and Willis 1998; McKeown and Mooradian 2002; 
Parsons et al. 2004) have been shown to affect recruitment. Abiotic factors such as water levels 
(Sammons et al. 2002; Maceina 2003; Fayram et al. 2015), water temperatures (Pine and Allen 
2001; McCollum et al. 2003), and the physical and chemical make-up of the waterbody (Bunnell 
et al. 2006) have also been shown to affect recruitment in crappie populations. Wisconsin’s 
Department of Natural Resources recently released two relevant literature reviews that address 
management approaches for crappies and Yellow Perch based on biotic and abiotic factors 
(Fayram et al. 2015; Niebur et al. 2015) and implemented a 10-year strategic plan for managing 
panfish within the state (Hansen and Wolter 2016). A study in Missouri reservoirs found that 
multiple factors, both biotic and abiotic, likely add complexity to understanding crappies 
recruitment (Siepker and Michaletz 2013). Studies suggest lake or reservoir specific studies are 
needed before appropriate management strategies may be implemented (Lamansky 2011; 
Fayram et al. 2015). Implementing the work described later in this document would generate 
population-specific data to improve understanding, especially relating to abundance fluctuations 
and determine whether management strategies should be altered to maintain or improve 
crappies or Yellow Perch fisheries in CJ Strike Reservoir.  

 
Currently, no bag or length limits have been placed on CJ Strike Reservoir panfishes, 

and these populations are managed for maximizing harvest opportunity. In other systems and 
states, biologists have studied the effects of restrictive regulations such as bag limits (Allen and 
Miranda 1995; Mosel et al. 2015) and minimum length limits (Isermann et al. 2002; Mosel et al. 
2015) and suggested that natural mortality, angling mortality, and growth rates of a population 
need to be fully understood prior to deciding whether regulation changes are warranted. The 
Southwest Region repeatedly receives requests from anglers to implement restrictive 
regulations on crappies (most often a bag limit) with the hope of providing stable fishing 
opportunities on these cyclic fishes. In some systems, minimum length limits have been shown 
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to increase both abundance and size structure in crappies (Allen and Miranda 1995; Isermann 
et al. 2002; Mosel et al. 2015) and Yellow Perch (Mosel et al. 2015) populations. However, the 
benefits associated with bag limits or minimum length limits could be negated if the population 
exhibits slow growth and high natural mortality rates (Mosel et al. 2015; Isermann et al. 2002); 
therefore, due to the lack of available growth and mortality data, informed decisions regarding 
restrictive fishing rules cannot be currently made. Prior to assessing the need for regulation 
changes (e.g. bag or minimum length limits), data specific to CJ Strike crappies and Yellow 
Perch needs to be collected, analyzed, and modeled to predict whether these management 
tools can benefit sportfishing within the reservoir. 

 
The panfish assessment initiated in 2016 to increase our knowledge of panfish 

population dynamics within CJ Strike Reservoir was continued in 2017. Several long-term 
survey designs began in 2016. An index creel survey was established, in both spring and fall, to 
learn how anglers utilize panfish species within the reservoir. The use of otter trawl gear was 
investigated to develop an index of relative abundance and monitor survival from larval 
production to winter. In 2017, the surveys mentioned above were continued. In addition, spring 
and fall population indexing were initiated utilizing lowland lake survey gears (e.g. electrofishing, 
trap nets and gill nets). Data generated from the spring relative abundance index will be used to 
assess whether overwinter mortality is a limiting factor that affects recruitment of young-of-the-
year (YOY) crappies and Yellow Perch to future fisheries. In addition, the data generated from 
the fall relative abundance index will allow us to identify whether larval fish survive to enter their 
first winter or if a survival bottleneck exists prior to fall. The spring and fall surveys also allow us 
to monitor older age classes of crappies and Yellow Perch at multiple life stages. Finally, ZQI 
sampling was established to determine whether zooplankton production affects panfish growth.  
 

STUDY AREA 

CJ Strike Reservoir is primarily managed for hydroelectric power production and water 
storage. The reservoir experiences minimal water fluctuations throughout the year. Elevation of 
the reservoir is approximately 750 msl. The reservoir is geologically characterized as the Snake 
River plain, which consists of sedimentary and volcanic deposits (IDEQ 2006). CJ Strike 
Reservoir is listed as an impaired waterbody by the Idaho Department of Environmental Quality 
because of nutrients and pesticides (IDEQ 2006). The reservoir is 3,035 ha and provides habitat 
for a wide variety of fish species ranging from cold water (e.g. White Sturgeon Acipenser 
transmontanus and Rainbow Trout Oncorhynchus mykiss) to warm water species (e.g. Black 
Crappie and Largemouth Bass Micropterus salmoides). The reservoir is influenced by two major 
water sources (Snake and Bruneau rivers) and can be split into three distinctive segments (or 
strata): Bruneau River arm (1,123 ha), Snake River arm (759 ha), and the main pool (where the 
two rivers join; 1,153 ha). The Bruneau Arm can be characterized as relatively shallow, warm, 
turbid, and typically has a low turnover rate, whereas the Snake Arm is deeper, clearer, and has 
a higher turnover rate (Butts et al. 2011). These differences in environmental factors may have 
an influence on primary productivity, fish reproductive success, or recruitment (Butts et al. 
2011). 
 

MANAGEMENT GOAL 

Maintain or improve sportfishing opportunities for panfish species (specifically Black 
Crappie, White Crappie Pomoxis annularis, and Yellow Perch) in CJ Strike Reservoir, Idaho 
through increased understanding of population dynamics and angler utilization. 
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OBJECTIVES 

1. Identify optimal techniques (e.g. larval trawling, otter trawling, trap netting, gillnetting, 
and electrofishing) for monitoring primary panfish populations in CJ Strike Reservoir at 
several life stages. 

2. Develop and implement annual, consistent monitoring efforts.  

3. Estimate key parameters that describe population dynamics of crappies and Yellow 
Perch (e.g. index of stock, length frequency, age frequency, age and growth, total 
mortality, fishing mortality, age at first reproduction, and length at first reproduction).  

4. Estimate key parameters that describe angler harvest of crappies and Yellow Perch. 

5. Determine, through modeling exercises, whether more restrictive harvest rules are likely 
to reduce cyclic variations in panfish populations and sportfishing in CJ Strike Reservoir. 

 
 

METHODS 

Angler Catch Rate 

I randomly selected six fixed dates (three weekdays and three weekend days) for a 
spring and fall index creel survey. Fixed dates are defined as the same day of each year (e.g. 
the first Tuesday of May). The spring survey was conducted between April 15 through June 15 
and the fall survey between August 15 and October 15. Selected dates were subdivided into two 
five-hour time periods, of which one time period was randomly selected for each date. These 
time periods included morning (0900 to 1400 h) and afternoon (1500 to 2000 h). Two boat 
ramps located at CJ Strike Reservoir were selected for suitable locations to collect data: the Air 
Force or Cottonwood boat ramps. Anglers were surveyed at the completion of their trip. This 
survey design is similar to a portion of the access-access survey design described by Pollock et 
al. (1994).  

 
Catch rates were determined from angler interviews. Only complete trip information was 

used for catch rate estimation to avoid bias associated with incomplete trips (MacKenzie 1991; 
Hoenig et al. 1997). I determined party size, primary target species, harvest by species, release 
by species, and angler residency. Interviews were conducted on an individual basis. Interview 
data were summarized as the ratio of means. Catch rates were derived using the multiday 
estimator found in McCormick and Meyer (2017). Variance and 90% confidence bounds were 
calculated using formulae 12, 13, and 14, also found in McCormick and Meyer (2017). 

 
 

Spring Relative Abundance  

Fish populations in CJ Strike Reservoir were sampled with standard IDFG lowland lake 
sampling gears from May 15 to 20, 2017. Sampling gear included: (1) paired sinking/floating gill 
nets, (2) trap nets, and (3) night electrofishing. Paired gill net sets included floating and sinking 
monofilament nets, 46 m x 2 m, with six panels composed of 19, 25, 32, 38, 51, and 64-mm bar 
mesh. One floating and one sinking net, fished for one night, equaled one unit of gill net effort. 
Trap nets possessed 15-m leads, 1-m x 2-m frames, crowfoot throats on the first and third of 
five loops, 19-mm bar mesh, and had been treated with black tar. One trap net fished for one 
night equaled one unit of trap net effort. For boat electrofishing effort, a Midwest Lake 
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Electrofishing System (MLES) Infinity system set at 20% duty cycle and approximately 2,200-
2,800 watts of pulsed DC power generated by a 6,500-watt Honda generator was used. One 
hour of active on-time electrofishing equaled one unit of effort. Due to the relatively large size of 
CJ Strike Reservoir, we divided the reservoir into three sections (strata): Bruneau River arm, 
main pool, and the Snake River arm. We used equal amounts of effort in each of the strata, 
including 1 h of electrofishing effort (divided into six, ten-minute runs), seven trap nets, and four 
paired gill net sets. Thus, in total, 21 trap net sets, 12 paired gill net sets, and 3 h of 
electrofishing were utilized during 2017 (Figure 14). The current survey design was similar to 
the last lowland lake survey conducted on CJ Strike in 2009 (Butts et al. 2011). A randomized 
sampling protocol was implemented to collect representative samples of fish populations 
throughout the reservoir. Within each stratum, Google Earth Pro (version 7.1.7.2606) was used 
to estimate the length of the shoreline and to quantify the number of number 500 m (in length) 
sample sites that occurred in each strata. Nets (gill or trap nets) were deployed or electrofishing 
was conducted within the selected location. Random sites were selected using a random 
number generator and will continue to be sampled in subsequent years. 

 
Captured fish were identified to species, measured for total length (± 1 mm), and 

weighed (±1 g for fish under 5,000 g or ± 10 g for fish greater than 5,000 g) with a digital scale. 
In the event that weight was not collected, length-weight relationships were built from fish 
weighed and measured in 2017, which allowed us to estimate weights of un-weighed fish. 
Furthermore, for those fish not weighed or measured, average or estimated weights were used 
to calculate biomass estimates. Catch data were summarized as the number of fish caught-per-
unit-effort (CPUE) and the weight in kg caught-per-unit-effort (WPUE). These indices were 
calculated by standardizing the catch of each gear type to one unit of effort and then summing 
across the three gear types. Relative weight (Wr) was calculated as an index of general fish 
body condition where a value of 100 is considered average. Values greater than 100 describe 
robust body condition, whereas values less than 100 indicate less than ideal foraging 
conditions. Proportional size distrubution (PSD) were calculated for gamefish populations as 
outlined by Anderson and Neuman (1996) to describe population size structure. 

 
 

Larval Fish Production 

Horizontal surface trawls were used to sample larval fish at 10 sites in CJ Strike 
Reservoir. Trawls were conducted throughout the reservoir (Figure 15) using a 1-m high x 2-m 
wide x 4-m long Neuston net with 1.3-mm mesh. Trawling commenced at dusk and all sites 
were completed within three to four hours. Each trawl was five minutes in duration and we used 
a flow meter fitted to the net to estimate the volume of water sampled. Trawling was conducted 
on six separate dates including June 13, June 20, June 27, July 5, July 11, and July 18, 2017, 
which overlapped peaks of crappies production in previous years. Specimens were fixed in 10% 
formalin for two weeks then rinsed and stored in 70% ethanol. Sampled fish were viewed under 
a dissecting microscope, identified to species, and measured for length. If the total number of 
larval fish exceeded 50 individuals, we randomly selected a subsample of 50 individuals, 
identified and measured those, then counted the remainder and extrapolated to the whole 
sample. The week that had the highest crappies densities averaged across all sample sites was 
indexed as the peak larval density for the year and reported as fish/100 m3. Data were 
compared across years to categorize trends in crappies production. Zooplankton quality index 
(ZQI) was initiated in the spring of 2017. ZQI methodology can be found in Teuscher (1999). 
ZQI sampling was conducted at three sites within the reservoir, once a month, beginning June 
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14 and ending October 23, 2017, which is assumed to be when larval panfish would be utilizing 
zooplankton the most.  

 

Fall Relative Abundance  

Crappies and Yellow Perch populations in CJ Strike Reservoir were sampled with 
standard IDFG lowland lake sampling gears on October 5, October 23, and October 25, 2017. 
Sampling gears included those referenced above and the survey consisted of the same units of 
effort (e.g. one floating and one sinking net, fished for one night, equaled one unit of gill net 
effort). Similar to the spring survey, we used equal amounts of effort in each of the strata, 
including 0.5 h of electrofishing effort (divided into three, ten-minute runs), four trap nets, and 
two-paired gill net sets. In total, 12 trap net sets, 6 paired gill net sets, and 1.5 h of electrofishing 
were utilized during fall of 2017 (Figure 16). Sample locations were selected using the methods 
identified above. Captured fish and data analysis methods were similar to the spring relative 
abundance survey (see above). 

 
 

Otter Trawl Relative Abundance 

An otter trawl was selected to develop an index of relative abundance for panfish 
species and to monitor survival from larval production to entry of winter months. The otter trawl 
net was 9-m long, 2.2-m wide, 4.8-m high and was rigged with 39-mm stretch mesh in the body, 
with 13-mm mesh in the cod end. The trawl was outfitted with weighted otter doors to ensure the 
net remained open while in tow (as described in Hayes et al. 1996). The net had a 15-m long 
bridle, attached to a rope and towed at a speed of 4.0 km/h with a 6.4-m boat equipped with a 
175-hp outboard motor. A flow meter was placed at the connection point with the bridle and tow 
rope to estimate the volume of water sampled. The net was towed at each location for three 
minutes and Global Positioning Satellite coordinates were recorded at the start and end of each 
transect. A total of 21 sites were randomly selected in 2016, using depth profiles and identifying 
areas with a relatively uniform bottom (e.g. not in areas with large boulders). In 2017, I randomly 
selected 12 of the 2016 sites (four in each strata) to sample for a continued index of relative 
abundance (Figure 17). Trawling was conducted on November 1 and November 2, 2017. 

 
Captured fish were identified to species, measured for total length (TL; ± 1 mm), and 

weighed (±1 g) with a digital scale. In years with high abundance, a subsample of fish were 
measured and weighed. Fish were processed and released back into the lake, when possible. 
Densities by species were calculated as the number of fish per 100 m3 for each transect. The 
mean across all sample locations was calculated to index relative abundance.  

 
 

Age and Growth  

Dorsal fin rays were collected during the spring and fall relative abundance index, spring 
and fall index creel, and otter trawl surveys described above. Aging structures were collected 
from up to 10 fish (by species) per 10 mm length interval from sampled fish. Dorsal fin rays were 
processed and then digitized, using methods described in Butts et al. (2016). Two independent 
readers estimated fish age. Samples with disagreements in age were revisited and the 
consensus age was used in further analysis. Age-length keys were generated separately for fish 
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sampled in spring and fall surveys. The age-length keys were used to allocate CPUE from each 
survey to the proper age-class by species. The age-length keys and length frequency data were 
used to develop mean length-at-age by survey type (e.g. index survey, creel, and otter trawl) 
and season (e.g. spring and fall) for crappies and Yellow Perch. Mean length-at-age was 
developed to determine if major differences existed between sampling methods, in terms of size 
selectivity. 

 
 

RESULTS 

Angler Catch Rates 

Fisheries staff interviewed 147 anglers from 79 individual parties during the spring index 
creel survey of 2017. Interviews consisted of 65 boat and 14 bank angler parties. Mean party 
size was 1.9 anglers per boat and 1.6 anglers per bank party. The majority of surveyed anglers 
were residents (97%). Anglers mainly targeted crappies (48%) in the spring followed by any 
species (27%; Table 7). Spring anglers expended a total of 648 h for a mean of 4.4 h/angler. 
Total catch for the spring survey was 762 fish of which 38% were harvested. Crappies 
contributed the majority to the harvested fish at 91%. Smallmouth Bass were released more 
frequently than harvested (Table 8). Total catch of Bluegill, Largemouth Bass, and hatchery 
Rainbow Trout was minor (n = 17). The mean total length of angler-harvested crappies, Yellow 
Perch, and Smallmouth Bass collected during the spring index creel were 246, 257, and 338 
mm, respectively. 

 
During the fall index creel survey, 146 anglers from 66 individual parties were 

interviewed. The interviews consisted of 59 boat and 7 bank angler parties. Mean party size was 
2.3 anglers per boat and 1.9 anglers per bank party. Similar to the spring survey, most anglers 
were residents (90%). Anglers targeted Yellow Perch (31%) most frequently in the fall, followed 
by Smallmouth Bass (26%; Table 7). Anglers fished a total of 664 h for a mean of 4.5 h/angler. 
Total catch was 1,018 fish of which 51% were harvested. The most commonly harvested 
species were Yellow Perch (66%), crappies (25%), and hatchery Rainbow Trout (3%). Similar to 
the spring survey, most Smallmouth Bass were released often after capture (Table 9). Total 
catch of Bluegill, Largemouth Bass and Pumpkinseed Lepomis gibbosus was minor (n = 20) in 
the fall survey. Mean length of fall harvested crappies increased to 253 mm, but slightly 
decreased for Yellow Perch and Smallmouth Bass to 254 and 332 mm, respectively (Figure 18). 

 
Overall, angler catch rates of crappies were lower in the fall than spring, while the 

opposite was observed for Yellow Perch (Table 8 and Table 9). Catch rates (± 90% CI) for 
anglers targeting crappies (0.80 f/h ± 1.04), Yellow Perch (1.47 ±1.91) and Smallmouth Bass 
(1.45 ± 1.85) were higher than those of average anglers, but were not statistically different. Most 
anglers (80%) harvested zero to five crappies and/or Yellow Perch/trip; however, 5% of anglers 
harvested greater than 15 fish/trip (Table 10). Harvested crappies and Yellow Perch observed in 
the index creel surveys were predominately age-4 (Table 11). Differences were observed 
between surveys in terms of which age classes contributed to the harvest. Crappies age-2 to 
age-5 were represented in the spring survey, whereas age-2 to age-7 were represented in fall-
harvested fish. Yellow Perch had fewer age classes present in the sample ranging from age-2 to 
age-5 for both seasons. 
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Spring Relative Abundance Index  

 A total of 1,610 fish were captured during the spring relative abundance survey, 
including 67 Black Crappie, 59 Bluegill, 10 Bridgelip Sucker Catostomus columbianus, 17 Brown 
Bullhead Ameiurus nebulosus, 11 Channel Catfish Ictalurus punctatus, 23 Chiselmouth 
Acrocheilus alutaceus, 13 Common Carp Cyprinus carpio, 16 Largemouth Bass, 151 
Largescale Sucker Catostomus macrocheilus, 1 Longnose Dace Rhinichthys falcatus, 57 
Northern Pikeminnow Ptychocheilus oregonensis, 24 Peamouth Mylocheilus caurinus, 28 
Pumpkinseed, 30 hatchery Rainbow Trout, 2 Redside Shiner Richardsonius balteatus, 709 
Smallmouth Bass, 115 White Crappie Pomoxis annularis, and 277 Yellow Perch. Total CPUE 
and WPUE, for all species and gear types combined were 356 and 97, respectively (Table 12 
and 13). Electrofishing produced the highest CPUE at 307 f/h, followed by gill nets (CPUE = 38) 
and trap nets (CPUE = 11). Smallmouth Bass contributed 64% of the sample composition, 
followed by Yellow Perch (8%) and Largescale Sucker (8%). The remaining species contributed 
less than 5% to the sample composition and 19% of the total biomass cumulatively. Overall 
CPUE, for all three sampling gears, was slightly higher in the main pool (37.1%) than the Snake 
River arm (36.8%), and followed by the Bruneau River arm (26.1%). Smallmouth Bass 
contributed the largest portion of the WPUE (44%), followed by Largescale Sucker (26%) and 
then Common Carp (9%). Overall WPUE, for all three sampling gears, followed a similar pattern 
to the CPUE; however, the proportion of total biomass sampled was 43.2% for the main pool, 
40.8% for the Snake River arm, and 16% for the Bruneau River arm. Mean relative weights (Wr) 
were near 100 for most of the sampled species, ranged from 83 (Yellow Perch) to 124 (Brown 
Bullhead). This indicated that most fish had average body condition and were in balance with 
the food supply within CJ Strike Reservoir. Yellow Perch (83) and Smallmouth Bass (90) had 
the lowest mean Wr, indicating these species had fair body condition (Figure 19). Mean total 
lengths of captured crappies, Smallmouth Bass, and Yellow Perch were 210, 223, and 211 mm 
(Figure 20). PSD’s calculated for gamefish were within the range observed in past surveys and 
indicated good size structure among the different species (Table 14.)  
 
 Crappies were captured using all three gear types during the spring abundance survey 
and contributed 182 individuals to the total catch. Total CPUE, using three gear types for 
crappies was 13. The use of trap and gill nets resulted in the highest crappies CPUE (5), 
followed by electrofishing (2). Age-2 through age-6 crappies were present in the spring relative 
abundance survey. CPUE was highest for age-3 crappies (5), followed by age-2 (4), age-4 (3), 
with the remaining CPUE being age-6 (< 1). CPUE was highest for crappies in the Bruneau 
River arm accounting for 46% of the total CPUE, followed by the main pool (39%) and the 
Snake River arm (15%).  
 

Like crappies, Yellow Perch were captured using all three gear types and contributed 
277 individuals to the total catch during the spring abundance survey. Total CPUE, using three 
gear types for Yellow Perch was 30. Using gill nets resulted in the highest Yellow Perch CPUE 
(16); followed by electrofishing (12) and trap nets (3). Age-2 through age-5 Yellow Perch were 
present in the spring relative abundance survey. CPUE was highest for age-3 Yellow Perch 
(20), followed by age-1 (4), and age-2, 4, and 5 (2). CPUE was highest for Yellow Perch in the 
Bruneau River arm accounting for 44% of the total CPUE, followed by the Snake River arm 
(34%) and the main pool (22%).  
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Larval Fish Production 

Larval production appeared to be average in 2017, based on the observed abundance. 
A total of 60 trawl tows (10 per date) were completed on CJ Strike Reservoir during 2017. The 
average water volume sampled was 219 m3/tow at CJ Strike Reservoir. Species composition for 
samples collected from CJ Strike Reservoir included crappies (84%), Yellow Perch (7%), 
Channel Catfish Ictalurus punctatus (4%), Bluegill (3%), unknown species (2%), and 
Smallmouth Bass (1%). The peak densities of larval crappies were observed on the sixth 
sampling event conducted on July 18, 2017. Peak densities of larval crappies, among sites 
sampled in 2017, ranged from 3 to 41 fish/100 m3 (CJ09; Figure 21). Peak densities of larval 
crappies recorded since 2005 have averaged 24 fish/100 m3 within CJ Strike Reservoir. Peak 
densities of larval crappies in 2017 were 15.7 fish/100 m3 (Figure 22).  

 
Peak densities of larval Yellow Perch were observed during the sixth sampling event 

conducted on July 18, 2017. Peak densities of larval Yellow Perch ranged from 0.0 (site CJ03) 
to 9.6 fish/100 m3 (CJ09; Figure 15) among sites sampled in CJ Strike Reservoir. This was the 
second year peak densities of larval Yellow Perch were identified within the reservoir. Peak 
densities of larval Yellow Perch, averaged across all sample sites, were 2.3 fish/100 m3 in the 
2017 survey. 

 
ZQI ranged from 0.0 g/m (Snake River arm) to a high of 41.6 g/m (Bruneau River arm) 

for individual sites. Average (of all three sites) reservoir zooplankton abundance increased from 
a low in June (0.4 g/m), peaked in September (9.5 g/m), and decreased in October (3.8 g/m; 
Figure 23).  

 
 

Fall Relative Abundance Index 

Crappies were observed in higher abundance in the fall compared to the spring survey 
with 445 crappies captured. Total CPUE, using three gear types for crappies was 122. 
Electrofishing resulted in the highest crappies CPUE (77); followed by gill nets (35) and trap 
nets (10). Age-0 through age-7 crappies were present in the fall relative abundance survey. 
CPUE was highest for age-0 crappies (114), followed by age-3 (3), age-1 (2), with the remaining 
CPUE being comprised of age-2, 4, and 7 fish (≤ 1). CPUE was highest for crappies in the 
Bruneau River arm accounting for 61% of the total CPUE, followed by the Snake River arm 
(34%) and the main pool (5%). Mean Wr was 118 for fall-captured crappies (greater than 100 
mm) and ranged from 44 to 215 (Figure 12). This indicated that most fish had good body 
condition prior to entering the winter months. Mean total length of crappies was 121 mm (Figure 
24). PSD for fall-captured crappies was 62.  

 
Yellow Perch also were observed in higher abundance in the fall compared to the spring 

survey with 509 captured during the survey. Total CPUE, using three gear types for Yellow 
Perch was 127. Similar to crappies, electrofishing resulted in the highest crappies CPUE (68); 
followed by gill nets (51) and trap nets (9). Age-0 through age-5 Yellow Perch were present in 
the fall relative abundance survey. CPUE was highest for age-0 Yellow Perch (68), followed by 
age-3 (24), age-4 (20), age-2 (7), age-5 (6), and age-1 (2). CPUE was highest for Yellow Perch 
in the Bruneau River arm accounting for 71% of the total CPUE, followed by the Snake River 
arm (16%) and the main pool (13%). Mean Wr was 91 for fall-captured Yellow Perch (greater 
than 100 mm) and ranged from 67 to 122 (Figure 19). This indicated that most fish had fair to 
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good body condition prior to entering the winter months. Mean total length of crappies was 215 
mm (Figure 24). PSD for fall-captured Yellow Perch was 89. 

 
 

Otter Trawl Relative Abundance 

In 2017, the use of otter trawl gear was successful in collecting multiple species and age 
classes. A total of 12 otter trawl tows were completed on CJ Strike Reservoir during 2017 
(Figure 15). The average water volume sampled was 2,421 m3/tow at CJ Strike Reservoir. 
Species composition consisted mainly of crappies (90%), Bluegill (7%), Yellow Perch (3%), 
while Common Carp, Largescale Sucker, and Northern Pikeminnow, Pumpkinseed, and 
Smallmouth Bass comprised the remainder of the catch. Bluegill were captured at more sites (n 
= 8) than any other species, followed by crappies (n = 7) and Yellow Perch (n = 7). Densities of 
panfish species were the highest in the Bruneau River arm, intermediate in the Snake River 
arm, and the lowest in the main pool (Figure 25). Crappie densities (both species combined) 
ranged from 0.0 to 193.1 fish/100 m3. Yellow Perch densities ranged from 0.0 to 3.4 fish/100 m3. 
Bluegill densities ranged from 0.0 to 7.1 fish/100 m3 (Figure 25). Mean densities of crappies, 
Yellow Perch, and Bluegill were 21.5, 0.7, and 1.6 fish/100 m3, respectively (Figure 26). Length 
frequencies for crappies and Yellow Perch captured by otter trawl are presented in Figure 27. 

 
Catch of crappies increased substantially, while Yellow Perch catch remained similar 

between 2016 and 2017, using otter trawl gear. Age-0 crappies were the most abundant age 
class with a mean density of 21.4 fish/100 m3 (Figure 28). Ages of crappies represented in otter 
trawl ranged from age-0 to age-7. Mean length-at-age for crappies captured in otter trawl gear 
are presented in Figure 29. Age-0 Yellow Perch were the most abundant Yellow Perch age 
class sampled by otter trawl with a mean density of 0.56 fish/100 m3 (Figure 28). Ages of Yellow 
Perch sampled in otter trawls ranged from age-0 to age-5. Mean length-at-age for Yellow Perch 
captured in otter trawl gear are presented in Figure 29.  

 
 

Age and Growth 

Age and growth data in 2017 was very similar to that observed in 2016. To develop the 
age-length keys and proportion the CPUE by year class, a total of 287 fish (spring n = 121; fall n 
= 166) were aged using dorsal fin rays. The age-length keys for spring and fall crappies were 
developed using 91 and 75 samples, respectively. Age-length keys for spring and fall Yellow 
Perch were developed using 30 and 91 samples, respectively. Mean length-at-age differed 
slightly between spring and fall surveys for both crappies and Yellow Perch (Figure 29 and 30). 
The most dominant age class sampled for crappies in the spring and fall was age-4 and age-0, 
respectively. Age-0 crappies were in extremely high abundance within the Bruneau River arm. 
The most dominant age class sampled for Yellow Perch was age-3 for both seasons. 

 
 

DISCUSSION 

 In 2017, the panfish assessment was continued to increase our knowledge of panfish 
population dynamics within CJ Strike Reservoir. It was the second year of the assessment and 
continuation of the angler creel surveys, larval fish production, and the use of otter trawl gear. 
Spring and fall relative abundance indices and zooplankton quality index surveys were initiated. 
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Aging of dorsal fin rays for crappies and Yellow Perch was also continued to improve our 
understanding of population age structure and growth rates, as well as to understand how 
angler harvest effects specific age classes of these species. 
 
 Many of the patterns, which were identified in 2016, continued in 2017, but some 
changes were also observed. The total numbers of anglers interviewed and mean party size 
were similar between years. Angler’s preference by species type varied between spring and fall; 
however, in general, crappies and Yellow Perch were still the most targeted species in the 
reservoir. Ages of harvested crappies and Yellow Perch remained predominately age-4 fish and 
growth was similar as well. The majority of anglers are harvesting crappies and Yellow Perch at 
lengths greater than 230 mm. If total harvest of crappies or Yellow Perch were to become an 
issue at CJ Strike Reservoir, a minimum length limit of 230 mm could be implemented which 
could reduce harvest by up to 23% and 11%, respectively. If the minimum length limit was 
increased to 254 mm, harvest of crappies and Yellow Perch could be reduced by as much as 
62% and 41%, respectively. Frequency of bag was also comparable between years with most 
anglers not harvesting any fish and only 5% harvested 15 or more crappies and/or Yellow 
Perch. The anglers that harvested 15 or more panfish made up 41% of the total harvested fish 
observed in the creel indices during 2017. One noteworthy change was observed in catch rates 
for crappies and Yellow Perch between 2016 and 2017. Total catch rates for crappies increased 
in the spring survey by 77% and decreased in the fall survey by 29%. Total catch rates for 
Yellow Perch declined by 97% and 24% for spring and fall, respectively. Catch rate changes for 
these species are not understood. Additional years of the index creel surveys will help us refine 
the patterns in angler catch and how catch and harvest is related to population metrics 
generated by various sampling gears and should be conducted.  
 
 The purpose of the spring relative abundance survey in 2017 was two-fold. First, a 
standardized lowland lake survey has not been conducted on CJ Strike Reservoir since 2009. 
Conducting this survey provided an in-depth look at sampled populations for comparisons to 
previous surveys. Overall, CPUE and WPUE decreased by 48% and 51%, respectively (Table 
15). Electrofishing CPUE for Black Crappie decreased by nearly 100% (Table 16). In 2009, 
Black Crappie were the most abundant species captured (record high abundance; Butts el al. 
2011) and likely made the CPUE and WPUE metrics for the survey incomparable to other 
surveys; however, it shows the extreme variability that can be present in the reservoir. While 
electrofishing CPUE for Black Crappie decreased, Smallmouth Bass increased by 78%. The 
remaining species sampled had similar CPUE to the 2009 survey, specifically, White Crappie 
and Yellow Perch. However, even with the shift in abundance from Black Crappie to 
Smallmouth Bass, total CPUE for 2017 was near the low-end of the range observed in the last 
seven standard surveys. The near record high snowpack observed throughout the state during 
the 2016-2017 winter likely reduced water temperatures and affected catch rates. When 
compared to the 2009 survey, temperatures were approximately 3° C cooler (12.5-14° C) during 
the survey period.  
 

The second purpose of the spring relative abundance survey was to establish an age-
specific index of crappies and Yellow Perch by relative abundance. This will allow for estimates 
of mortality and provide a better understanding of gear-specific biases (e.g. size selectivity). 
Monitoring age-specific relative abundances should enable us to identify population bottlenecks 
(e.g. overwinter survival for young-of-the-year crappies or Yellow Perch). In the spring, crappies 
were captured at differing rates by gear type, with trap nets producing the highest CPUE. These 
results were contradictory to previous studies, which identified electrofishing produced high 
catch rates for crappies (Butts et al. 2011; Dillon 1989). Based on Dillon (1989), catch rates 
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using the gear types and methods above should allow us to detect changes in the panfish 
populations through time.  

 
 Relative production of larval crappies has been indexed for the past 13 years in CJ 
Strike Reservoir. Spatial and temporal variation was again observed in the 2017 assessment 
and suggested sampling should continue across multiple weeks to identify peak larval 
production. Relative production of larval crappies in 2017 represented a 33% decrease from 
mean peak larval estimates since 2005. The 2017 survey represented the second time larval 
Yellow Perch have been reported. Larval Yellow Perch decreased in relative abundance 
between 2016 and 2017 by 81%. Prior to 2016, very few larval Yellow Perch had been sampled. 
Prior surveys indicated mean densities for larval Yellow Perch ranged from 0 to 1.9 fish/100 m3 
(2012 to 2015 unpublished data, IDFG). Densities, in 2017, were still higher than densities 
observed between 2012 and 2015. Monitoring larval crappies and Yellow Perch production will 
be important to estimating survival of these species at multiple life-stages and should continue. 
 
 The fall relative abundance and otter trawl surveys primary objective was to capture 
smaller and younger panfish than those captured by anglers or in the spring index survey. 
During 2017, these surveys were successful at accomplishing that objective and indexing age-0 
crappies and Yellow Perch. CPUE between the spring and fall surveys increased substantially 
for both panfish species and the difference was primarily due to age-0 and age-1 fish. In one 
tow using the otter trawl gear, we captured more than 4,600 age-0 crappies. Age-0 production 
of crappies appeared to be very successful in 2017. This increase in relative abundance was 
not observed when comparing larval production data from 2017 to previous years (Figure 21). 
Quantifying relative abundance of age-0 panfish, prior to the winter months, is important to 
identifying whether overwinter survival is a limiting factor for panfish populations in CJ Strike 
Reservoir. Spring sampling in 2018 will be important to addressing the overwinter survival 
question and highlights the need for multiple gears until we can identify and understand the 
limitations for each gear type. Therefore, we must continue the current systematic sampling 
design, using multiple gear types in both the spring and fall to develop representative indices of 
crappies and Yellow Perch populations in CJ Strike Reservoir.  
  

Length-at-age comparisons for crappies and Yellow Perch for 2016 and 2017 were 
similar (Peterson et al. 2018). Both species do exhibit growth throughout the summer as mean 
length-at-age increased between the spring and fall surveys. Crappies mean length-at-age was 
similar to that presented in Lamansky (2011). However, mean length-at-age estimates for 
crappies and Yellow Perch captured in CJ Strike Reservoir are higher than those observed 
using back calculated lengths in 1993 (Allen et al. 1996). The 1993 length-at-age estimates 
were based off scale measurements and may not be directly comparable to fin ray estimates 
from the recent survey (Fischer and Koch 2017). Yellow Perch from CJ Strike Reservoir were 
smaller in mean total length, at ages one to five, than those found in Cascade Reservoir in 2011 
(Janssen et al. 2012). We have aged 609 dorsal fin rays, of which 326 were crappies and 283 
were Yellow Perch, over the past two years. Growth appears to vary slightly between years but 
separation (based on length) of year classes are still fairly well defined. Based on current 
understanding of age and growth for these populations, collecting 5 fish per 10 mm length group 
should be sufficient to identify age class breaks and overlaps in size structure between gear 
types.  
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RECOMMENDATIONS 

1. Continue the index creel survey in both the spring and fall and identify angler use 
patterns, specifically related to panfish populations found in CJ Strike Reservoir. 

2. Continue sampling larval production and assess relationships between larval and older 
age classes using otter trawl density estimates.  

3. Continue the systematic sampling protocol for CJ Strike Reservoir using gill nets, trap 
nets, and electrofishing to develop a representative index of crappies and Yellow Perch 
populations. 

4. Continue collecting age structure data, using dorsal fin rays to develop age-lengths keys. 
Based on previous data, collect 5 fish per 10 mm length group of each species. This will 
provide enough samples to proportion fish into appropriate age classes.  

  



48 

Table 7.  Angler’s primary targeted species and residency collected at CJ Strike Reservoir 
during the spring and fall index creel surveys in 2017. 

 

 

 
Table 8. Catch and catch rate estimates collected from anglers during the spring index 

creel survey at CJ Strike Reservoir in 2017.  
 

 
 
 
 
 
 
 
 
  

Species/Type
Anglers 
Spring

Frequency 
(%) 

Anglers  
Fall

Frequency 
(%) 

 Anglers 
Spring and Fall 

Combined
Frequency 

(%) 

Crappies 70 48% 22 15% 92 31%
Yellow Perch 15 10% 45 31% 60 21%
Smallmouth Bass 15 10% 38 26% 53 18%
Rainbow Trout 8 5% 7 5% 15 5%
Channel Catfish - - 3 2% 3 1%
any species 39 27% 30 21% 69 24%

Idaho resident 142 97% 131 90% 273 93%
Non-resident 5 3% 15 10% 20 7%

Primary Targeted Species

Residency

Disposition Bluegill Crappies
Largemouth 

Bass 
Rainbow 

Trout 
Smallmouth 

Bass
Yellow 
Perch

Harvest 6 261 1 2 10 6
Release 0 94 4 4 372 1
Total Catch 6 355 5 6 382 7

Harvest 0.01 (0.02) 0.40 (0.53) 0.00 (0.00) 0.00 (0.01) 0.02 (0.02) 0.01 (0.02)
Release 0.00 (0.00) 0.15 (0.22) 0.01 (0.02) 0.01 (0.01) 0.57 (0.73) 0.00 (0.00)
Total Catch 0.01 (0.02) 0.55 (0.72) 0.01 (0.02) 0.01 (0.02) 0.59 (0.75) 0.01 (0.02)

Number

CPUE fish/h (± 90% CI)
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Table 9. Catch and catch rate estimates collected from anglers during the fall index creel 
survey at CJ Strike Reservoir in 2017. 

 

 
 
Table 10. Frequency of harvested crappies and Yellow Perch observed in the creel of 

interviewed anglers at CJ Strike Reservoir during spring and fall of 2017.  
 

 
 
 

 
 
 
 
 
 
 

Disposition Bluegill Crappies
Largemouth 

Bass 
Rainbow 

Trout 
Smallmouth 

Bass
Yellow 
Perch

Harvest 7 127 0 18 14 340
Release 9 49 0 14 338 89
Total Catch 16 176 0 32 352 429

Harvest 0.01 (0.02) 0.19 (0.30) 0.00 (0.00) 0.03 (0.05) 0.02 (0.03) 0.51 (0.67)
Release 0.01 (0.02) 0.07 (0.12) 0.00 (0.00) 0.02 (0.03) 0.51 (0.67) 0.13 (0.19)
Total Catch 0.02 (0.04) 0.27 (0.42) 0.00 (0.00) 0.05 (0.08) 0.53 (0.69) 0.65 (0.83)

Number

CPUE fish/h (± 90% CI)

Frequency 
of Bag

Anglers with 
crappies 
(spring)

Frequency 
(%)

Anglers with 
crappies 

(fall)

Frequency 
(%)

Anglers with 
Yellow Perch 

(spring)

Frequency 
(%)

Anglers with 
Yellow 

Perch (fall)

Frequency 
(%)

0 fish 105 71% 127 87% 141 96% 100 68%
1 fish 6 4% 6 4% 6 4% 8 5%
2 fish 8 5% 3 2% 0 0% 5 3%
3 fish 5 3% 2 1% 0 0% 6 4%
4 fish 4 3% 0 0% 0 0% 1 1%
5 fish 1 1% 1 1% 0 0% 4 3%
6 fish 2 1% 1 1% 0 0% 2 1%
7 fish 2 1% 1 1% 0 0% 3 2%
8 fish 2 1% 1 1% 0 0% 1 1%
9 fish 0 0% 1 1% 0 0% 1 1%
10 fish 4 3% 0 0% 0 0% 3 2%
11 fish 2 1% 0 0% 0 0% 1 1%
12 fish 3 2% 0 0% 0 0% 1 1%
13 fish 1 1% 0 0% 0 0% 0 0%
14 fish 0 0% 0 0% 0 0% 0 0%
15 fish 0 0% 0 0% 0 0% 2 1%
> 15 fish 2 1% 3 2% 0 0% 8 5%
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Table 11. Estimated age-specific percentage of harvested crappies and Yellow Perch 
observed in the creel of interviewed anglers at CJ Strike Reservoir during spring 
and fall of 2017.  

 

 
 
 
 
 

Species Season
Estimated 

Age
Percent of 

harvest
crappies Spring age-2 1%

age-3 26%
age-4 54%
age-5 19%

Fall age-2 3%
age-3 51%
age-4 33%
age-5 12%
age-6 0%
age-7 1%

Yellow Perch Spring age-3 50%
age-4 50%

Fall age-2 2%
age-3 40%
age-4 44%
age-5 15%
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Table 12. Catch per unit effort (number of fish) for each gear type used in the spring relative abundance index survey on CJ 
Strike Reservior during 2017. Species names were abbreviated as Black Crappie (BCR), Bluegill (BLG), Bridgelip 
Sucker (BLS), Brown Bullhead (BBH), Channel Catfish (CAT), Chiselmouth (CSL), Common Carp (CRP), Largemouth 
Bass (LMB), Largescale Sucker (LSS), Longnose Dace, Northern Pikeminnow (NPM), Peamouth (PEA), 
Pumpkinseed (PKS), hatchery Rainbow Trout (HRB), Redside Shiner (RSS), Smallmouth Bass (SMB), White Crappie 
(WCR), and Yellow Perch (YLP). 

 

 
 

 
 
Table 13. Weight per unit effort (kg of f) for each gear type used in the spring relative abundance index survey on CJ Strike 

Reservior during 2017. Species names were abbreviated as Black Crappie (BCR), Bluegill (BLG), Bridgelip Sucker 
(BLS), Brown Bullhead (BBH), Channel Catfish (CAT), Chiselmouth (CSL), Common Carp (CRP), Largemouth Bass 
(LMB), Largescale Sucker (LSS), Longnose Dace, Northern Pikeminnow (NPM), Peamouth (PEA), Pumpkinseed 
(PKS), hatchery Rainbow Trout (HRB), Redside Shiner (RSS), Smallmouth Bass (SMB), White Crappie (WCR), and 
Yellow Perch (YLP). 

 

 
 

Method BCR BLG BLS BBH CAT CSL CRP LMB LSS LND NPM PEA PKS HRBT RSS SMB WCR YLP Total
ElectroFish 1 16 2 0 1 1 2 5 22 0 0 1 8 6 0 228 1 12 307
Trap Net 2 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 4 3 11
Gill Net 2 0 0 0 1 2 0 0 7 0 5 2 0 1 0 0 3 16 38
Total 5 17 3 1 1 2 2 5 29 0 5 3 8 7 0 229 8 30 356

Method BCR BLG BLS BBH CAT CSL CRP LMB LSS LND NPM PEA PKS HRBT RSS SMB WCR YLP Total
ElectroFish 0 1 1 0 2 0 7 4 18 0 0 0 0 2 0 43 0 1 80
Trap Net 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 2
Gill Net 0 0 0 0 1 0 1 0 8 0 2 1 0 0 0 0 0 2 16
Total 1 1 1 0 3 1 8 4 26 0 2 1 0 3 0 43 1 3 97
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Table 14.  Proportional size distribution (PSD) of warmwater fishes for all gear types 
combines in CJ Strike Reservoir for the last seven standard lowland lake 
surveys. 

 

 
 
 

 
Table 15. Catch per unit effort (CPUE) and weight per unit effort (WPUE) for all gear types 

and species combined for the last seven standard lowland lake surveys 
conducted on CJ Strike Reservoir. 

 

 
 
 

 
Table 16.  Electrofishing catch per unit effort (CPUE; fish/hr) of warmwater fishes in CJ 

Strike Reservoir during the last seven standard lowland lake surveys. 
 

 
 

Year Date 
Black 

Crappie Bluegill
Smallmouth 

Bass
White 

Crappie
Yellow 
Perch

1995 6/13 100 50 64 50 68
1996 5/14 6 41 21 46 43
1997 5/28 63 58 26 93 85
1998 4/2 27 100 86 25 48
2000 5/12 89 49 16 98 83
2009 5/19 92 63 16 96 92
2017 5/15 48 35 33 75 71

Year Date CPUE WPUE
1995 6/13 753 96
1996 5/14 625 202
1997 5/28 471 160
1998 4/2 596 101
2000 5/12 402 121
2009 5/19 691 199
2017 5/15 356 97

Year Date 
Black 

Crappie Bluegill
Smallmouth 

Bass
White 

Crappie
Yellow 
Perch 

1995 6/13 15 16 22 0 159
1996 5/14 15 50 109 55 5
1997 5/28 8 65 162 1 1
1998 4/2 0 0 12 5 15
2000 5/12 9 76 87 16 33
2009 5/19 364 15 128 0 1
2017 5/15 1 16 228 1 12
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Figure 14. Location of 18 electrofishing (stars), 21 trap net (circles), and 12 gill net 

(diamonds) sites used to index the relative abundance of crappies, Yellow Perch, 
and other game and non-game fish populations in CJ Strike Reservoir in spring 
2017. GPS coordinates for each surveyed site are presented in Appendix A 
(WGS 84; latitude and longitude are presented in decimal degrees).  
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Figure 15.  Location of 10 trawl sites used to index the abundance of larval fish in CJ Strike 

Reservoir from 2005-2017. 
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Figure 16. Location of 9 electrofishing (stars), 12 trap net (circles), and 6 gill net (diamonds) 

sites used to index the relative abundance of crappies and Yellow Perch in CJ 
Strike Reservoir in fall 2017. GPS coordinates for each surveyed site are 
presented in Appendix A (WGS 84; latitude and longitude are presented in 
decimal degrees). 
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Figure 17. Location of 12 otter trawl sites used to index the abundance of crappies and 

Yellow Perch, and Bluegill in CJ Strike Reservoir in 2017. GPS coordinates for 
each surveyed site are presented in Appendix A (WGS 84; latitude and longitude 
are presented in decimal degrees). 
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Figure 18. Length-frequency distribution of harvested crappies, Yellow Perch (YLP), and 
Smallmouth Bass (SMB) sampled during spring and fall index creel surveys in 
2017. 
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Figure 19. Relative weights shown for crappies, Yellow Perch (YLP), and Smallmouth Bass 
(SMB) collected in surveys conducted in the spring (S; index and creel surveys) 
and fall (F; index, creel, and otter trawl surveys) of 2017 at CJ Strike Reservoir. 
The bottom and top of the black box represents the first and third quartile, 
respectively. The bars represent the minimum and maximum relative weights 
observed. The white circle represents the mean relative weight for the species 
and season. The value of 100 represents the average body condition of a 
standard fish. 
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Figure 20. Length-frequency distribution of crappies, Yellow Perch (YLP), and Smallmouth 

Bass (SMB) sampled during the spring relative abundance survey from CJ Strike 
Reservoir, in 2017.  
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Figure 21.  Densities of larval crappies (#/100 m3) measured in CJ Strike Reservoir during 
2005 through 2017. Bars within each year represent 10 individual sites. Site 1 
through site 10 is displayed from left to right within each year. 
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Figure 22. Mean peak densities of larval crappies (averaged across the sample sites) within 

CJ Strike Reservoir from 2005 to 2017. Error bars represent 90% confidence 
intervals. 
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Figure 23. Zooplankton quality index averaged for all three sites within CJ Strike Reservoir 

during 2017. 
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Figure 24. Length-frequency distribution of crappies (n = 445) and Yellow Perch (YLP; n = 
509) sampled during the fall relative abundance survey from CJ Strike Reservoir, 
in 2017.  
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Figure 25.  Densities of crappies, Yellow Perch, and Bluegill (#/100 m3) in CJ Strike 
Reservoir from otter trawl sampling in 2017. Sites CJ1-CJ4 were located in the 
Snake River segment, CJ5-CJ8 the main pool (near the dam), and sites CJ9-
CJ12 were located in the Bruneau River segment.  
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Figure 26. Mean densities of crappies, Yellow Perch, and Bluegill (#/100 m3) measured 

using otter trawl in CJ Strike Reservoir during 2017. Error bars represent 90% 
confidence intervals. 
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Figure 27. Length-frequency distribution of crappies (n = 208) and Yellow Perch (n = 129) 
sampled using otter trawl during the fall of 2017 in CJ Strike Reservoir.  
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Figure 28. Mean densities of crappies (upper panel) and Yellow Perch (lower panel) 

densities (#/100 m3) by each age-class collected using otter trawl in CJ Strike 
Reservoir during 2017. Error bars represent 90% confidence intervals. 
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Figure 29. Mean length-at-age shown for crappies and Yellow Perch collected in surveys 
conducted in the spring (C, creel; I, index) of 2017 at CJ Strike Reservoir. The 
bottom and top of the grey box represents the first and third quartile, respectively. 
The bars represent the minimum and maximum total length observed. The black 
circle represents the mean length-at-age for the species at each age.  
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Figure 30. Mean length-at-age shown for crappies and Yellow Perch collected in surveys 

conducted in the fall (T, otter trawl; C, fall creel; I, fall index) of 2017 at CJ Strike 
Reservoir. The bottom and top of the grey box represents the first and third 
quartile, respectively. The bars represent the minimum and maximum total length 
observed. The black circle represents the mean length-at-age for the species at 
each age.  
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USE OF PESTICIDES TO CONTROL NUISANCE AQUATIC FISH AND PLANTS IN SMALL 

WATERS 

ABSTRACT 

Excessive aquatic plant growth in Lowman Pond was hampering fishing opportunities. In 
order to maintain fisheries quality, we treated this water with aquatic herbicide (Navigate®, a 
granular 2, 4-D) at an application rate of 150 lb/acre. Submerged aquatic plant abundance was 
reduced by late summer. Effective long-term weed management will require vigilance and 
finding a balance between aquatic plant eradication and maintaining adequate amounts and 
types of aquatic plants for invertebrates and as cover for fish. 

 
A rotenone treatment was completed at Redwood Park Pond during 2016. Staff 

completed follow-up electrofishing surveys during 2017 to assess efficacy. No fish were 
sampled and the 2016 treatment was deemed effective at eradicating all fish including the 
primary target, Rosy Red Shiner, a bright orange or red color morph of the Fathead Minnow 
Primephales promelas.  
 
 
Author: 
 
 
Joseph R. Kozfkay 
Southwest Regional Fisheries Manager 
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INTRODUCTION 

Idaho Department of Fish and Game’s (IDFG) Southwest Region manages fisheries in 
about 50 publicly-accessible small ponds and reservoirs. These waters receive significant 
fishing effort and are an important resource for providing family-friendly fishing opportunities. In 
some ponds, excess plant coverage - especially during the summer months - may limit access 
or in extreme cases may totally preclude fishing. Furthermore, excess plant coverage may 
create other problems such as high oxygen demand during decomposition or by providing too 
much cover for juvenile fish, leading to high abundances and small sizes. Excess plant 
coverage was reducing fishing opportunities in Lowman Pond (0.73 ha). Northern Watermilfoil 
Myriophyllum sibiricum was the predominant species present. Staff treated this water with 
herbicide to reduce nuisance plant abundance and biomass.  

 
Release of fish by the general public may lead to establishment of undesirable species 

or populations that may negatively impact existing fisheries. During summer of 2016, a partial 
fish kill was reported at Redwood Park Pond, a 0.30 ha water located within a City of Boise 
park. Assessment of the fish kill indicated that an illegally introduced fish species, Rosy Red 
Shiner (RRS), had become established. This species is a bright orange or red color morph of 
the Fathead Minnow Primephales promelas that is bred and sold as bait or for aquaria. 
Heretofore, RRS had not been sampled in the wild in Idaho. It is not known if RRS would have 
deleterious impacts to any fish and wildlife populations in Idaho. IDFG staff was unwilling to 
assume this risk and renovated the pond during 2016. During 2017, staff intitiated electrofishing 
surveys to assess efficacy.  

 
 

METHODS 

For aquatic plant management, we selected Navigate, a granular 2, 4 D, to treat this 
water, based on past efficacy in nearby waters and low fish toxicity. Recommended application 
rates for Northern Watermilfoil was 169 kg/ha (or 150 lb/surface acre). We used Geographic 
Information Systems (ArcView version 11) to estimate surface acreage. Herbicide was applied 
using a granular fertilizer spreader mounted to the front of a small boat that was powered with 
an electric motor. On June 1, 2017, we treated Lowman Ponds with 122 kg (270 lb) of Navigate.  

 
To allow assessment of rotenone treatment efficacy, we electrofished the entire 

perimeter of Redwood Park Pond using an aluminum drift boat-mounted electrofishing unit. The 
boat was equipped with a Midwest Lake Electrofishing Systems (MLES) Infinity electrofisher. 
Pulsed direct current was produced by a 5,000 watt generator. Frequency was set at 120 pulses 
per second and a pulse width of 40, which yielded an output of 4-5 amps. On July 10, 2017, 
staff electrofished for a total of 1,200 seconds (on-time).  
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RESULTS AND DISCUSSION 

Herbicide treatment was effective during 2017. Based on visual estimates, > 95% of 
rooted submerged vegetation was killed at Lowman Ponds. No significant plant re-growth 
occurred at this pond prior to fall. Continued effective aquatic plant management will require 
vigilance and finding a balance between plant eradication and maintaining aquatic plants for 
invertebrates and as cover for fish.  

 
Application of piscides to Redwood in 2016 wer effective at killing nonnative fishes. No 

fish were caught during an electrofishing survey of Redwood Park Pond during 2017. Based on 
this sample, we assume that the renovation was 100% effective at extirpating RRS, bullhead 
Ameiurus sp. and Goldfish Carasius auratus from Redwood Park Pond. Furthermore, this 
implies that 4 ppm of Prenfish Fish Toxicant was an adequate treatment dosage. Panfish and 
game fish were stocked during 2017 to rebuild this fishery (see Warmwater Fish Transfers 
chapter of this report).  

 
 

RECOMMENDATIONS 

1. Monitor plant mortality and re-growth in ponds treated during recent years. Apply 
herbicide or stock Grass Carp on a semi-annual basis or as needed.  
 

2. Monitor aquatic plant coverage in other waters that have a tendency to possess 
nuisance levels and initiate treatments where necessary. 
       

3. Monitor newly established fish populations in Redwood Park Pond to ensure that 
transfers were sufficient to allow establishment of self-sustaining populations.  
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WARMWATER FISH TRANSFERS TO REGIONAL WATERS 

ABSTRACT 

 Southwest region personnel transferred several species of warmwater fish to 15 waters 
during 2017 to establish new populations, re-establish populations and to bolster catch rates in 
existing fisheries. We utilized multiple techniques in 2017 to capture fish for transfer, which 
included two angler participation events, boat electrofishing, and trap nets. We transferred 2,696 
fish, which consisted of 1,330 Bluegill Lepomis macrochirus, 327 Channel Catfish Ictalurus 
punctatus, 583 crappies Pomoxis spp., 156 Largemouth Bass Micropterus salmoides, 204 
Pumpkinseed Lepomis gibbosus, and 96 Yellow Perch Perca flavescens.  
 
 
Author: 
 
Michael P. Peterson 
Regional Fishery Biologist 
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INTRODUCTION 

 The Southwest Region contains 44 small public community-fishing ponds as well as 
nearly 40 lowland reservoirs. These ponds and reservoirs offer a variety of angling options for 
both hatchery rainbow trout and several warmwater species. Nampa Hatchery supplies 
Rainbow Trout regularly to many of the community-fishing ponds and lowland reservoirs. 
However, warmwater fish populations must depend on natural reproduction or transfers from 
other waters. Idaho Department of Fish and Game (IDFG) seeks to maintain adequate 
populations of warmwater fish in these community ponds and reservoirs for recreational angling. 

 
Snowpack resulting from the winter of 2016-2017 was sufficient to refill many of the 

regions lowland reservoirs in the spring of 2017. Indian Creek, Blacks Creek, and Paddock 
reservoirs were selected to re-establish warmwater fish populations after all three were 
essentially dewatered in 2015. These reservoirs have supported popular recreational fisheries in 
the past (Kozfkay et al. 2009; Kozfkay et al. 2010). In 2017, IDFG fisheries personnel 
transferred Bluegill Lepomis macrochirus, Channel Catfish Ictalurus punctatus, crappies 
Pomoxis spp., Largemouth Bass Micropterus salmoides, Pumpkinseed Lepomis gibbosus, and 
Yellow Perch Perca flavescens to community fishing ponds and reservoirs throughout the 
Southwest Region, to improve fishing opportunities. I also continued annual transfers of adult 
Channel Catfish to community fishing ponds to provide put and take fishing opportunities.  
 
 

OBJECTIVES 

1. Establish or re-establish warmwater fish populations in community ponds and lowland 
reservoirs. 
 

2. Provide Channel Catfish fishing opportunities in community ponds.  
 
 

METHODS 

I used anglers, boat electrofishing and trap nets to capture warmwater fish for transfer 
during 2017. I organized angler participation events on May 13 and June 3, 2017 at CJ Strike 
Reservoir. Participating anglers signed up at the Air Force boat ramp the morning of each event. 
I provided each angler with a permit (valid only the day of the event) to transfer live panfish 
(Bluegill, crappies, and Yellow Perch) and Largemouth Bass back to the boat ramp. Boat 
electrofishing equipment was utilized to capture warmwater fish for transfer to local waters. 
Sources included the public waters of Brownlee Reservoir, Crane Falls Reservoir, CJ Strike 
Reservoir, Sawyers Pond, Snake River, and one private pond (Hardcastle Pond). Fish were 
collected between May 10 and July 13, 2017 using an electrofishing boat equipped with a 
Midwest Lake Electrofishing Systems (MLES) Infinity system. The MLES unit set at 20% duty 
cycle and a 6,500-watt Honda generator produced approximately 2,000-2,500 watts of pulsed 
DC power. Stunned fish were caught using dip nets, transferred to live cars, and held until 
sufficient numbers were captured to fill a transport truck or trailer. Once loaded, fish were 
supplied with supplemental oxygen at 1.5-2 liters/minute. Five trap nets were fished overnight in 
Lake Lowell on June 16, 2017. 
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RESULTS AND DISCUSSION 

 During 2017, we captured and transferred 2,696 fish, which included 1,330 Bluegill, 327 
Channel Catfish, 583 crappies spp., 156 Largemouth Bass, 204 Pumpkinseed, and 96 Yellow 
Perch (Table 17). Releases occurred in 12 community ponds and 3 lowland reservoirs in the 
Southwest Region during 2017 (Table 17). The angler participation events captured 166 
warmwater fish. Fish collected and transferred from these events included Bluegill (48 fish), 
crappies (18), Pumpkinseed (3), Yellow Perch (96) and Largemouth Bass (1). I had limited 
angler participation during the events held at CJ Strike Reservoir due to poor weather 
conditions. A total of 16 and 11 anglers participated in the first event and second event, 
respectively. Despite limited participation and capture success, I do not consider these events a 
failure because it provided IDFG staff an opportunity to interact with the public and successfully 
capture and transfer fish. Angler participation has worked well for collection of other species 
such as Steelhead for localized broodstock development (Don Whitney, personal 
communication). Black Crappie Pomoxis nigromaculatus were collected from a reservoir in 
Oregon using anglers and transferred to Paddock Reservoir in 2006 (Kozfkay et al. 2009). 
However, prior to planning additional angler participation events for collection and transfer of 
warmwater species, I would investigate using fishing clubs and include the general angling 
public as well.  
 
 Indian Creek, Blacks Creek, and Paddock Reservoir were full of water in the spring of 
2017 and received warmwater fish transfers. The majority of these transfers in 2017 occurred 
within these three reservoirs. Indian Creek Reservoir received 889 Bluegill and 63 
Pumpkinseed. Largemouth Bass were not released into the reservoir in 2017 to allow Bluegill 
additional time to establish. Blacks Creek Reservoir received 316 Bluegill, 18 crappies, 1 
Largemouth Bass, 82 Pumpkinseed, and 96 Yellow Perch. Paddock Reservoir received 4 
Bluegill, 565 crappies, and 1 Largemouth Bass. It will take 3 to 5 years and likely additional 
releases of fish to re-establish self-sustaining warmwater fish populations within these 
reservoirs. However, due to limited summer precipitation and above normal summer 
temperatures, water levels have already started to decline. Prior to transferring any additional 
fish, water levels within these reservoirs should be monitored to determine whether additional 
releases would provide future recreational fishery benefits. Assessment of the 2017 warmwater 
fish transfers should be conducted in 2020 or 2021, if adequate water remains in these 
reservoirs to support warmwater fish populations. 

 
Channel Catfish were transferred into eight waters located within the Southwest Region 

during 2017. Channel Catfish have been collected and transferred annually since 2008 (Kozfkay 
et al. 2010) and should be continued. Channel Catfish transfers provide an additional sportfish 
opportunity at local community ponds during the summer months when trout stocking is typically 
suspended because of warm water conditions.  
 
 

RECOMMENDATIONS 

1. Continue to monitor water levels in the three lowland reservoirs before stocking additional 
fish in 2018. If water levels are adequate stock Largemouth Bass in Indian Creek to provide 
a predator for the Bluegill population. If water levels are not sufficient to maintain warmwater 
fish populations, discontinue stocking efforts. 
  

2. Continue transferring Channel Catfish to community fishing waters.  
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Table 17.  Summary of Bluegill (BGL), crappies, Channel Catfish (CAT), Largemouth Bass (LMB), Pumpkinseed PKS), and 
Yellow Perch (YLP) capture and transfer efforts to local waters during 2017. 

 
Date 
Stocked

Collection 
method Collecting Water Receiving Water Species Number

Mean 
weight (g)

Mean length 
(mm)

Release 
Temp (°C)

5/10 Electrofishing Brownlee Reservoir Paddock Reservoir BLG 4 - - 18.4
5/10 Electrofishing Brownlee Reservoir Paddock Reservoir crappies 351 209 247 18.4
5/10 Electrofishing Brownlee Reservoir Paddock Reservoir LMB 1 - - 18.4
5/11 Electrofishing Crane Falls Reservoir Indian Creek Reservoir BLG 395 87 152 18.0
5/11 Electrofishing Crane Falls Reservoir Indian Creek Reservoir PKS 37 121 163 18.0
5/13 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir BLG 35 180 170 18.6
5/13 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir crappies 18 224 243 18.6
5/13 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir LMB 1 96 205 18.6
5/13 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir PKS 1 121 - 18.6
5/13 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir YLP 25 161 247 18.6
5/23 Electrofishing Brownlee Reservoir Paddock Reservoir crappies 214 195 257 19.7
5/25 Electrofishing Sawyers Pond Indian Creek Reservoir BLG 494 16 85 20.8
5/25 Electrofishing Sawyers Pond Indian Creek Reservoir PKS 26 30 108 20.8
5/31 Electrofishing Sawyers Pond Blacks Creek Reservoir BLG 112 96 148 -
5/31 Electrofishing Sawyers Pond Blacks Creek Reservoir PKS 4 58 135 -
6/2 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir BLG 13 - 172 18.9
6/2 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir PKS 2 - 75 18.9
6/2 Angler Caught CJ Strike Reservoir Blacks Creek Reservoir YLP 71 - 247 18.9
6/7 Electrofishing Crane Falls Reservoir Blacks Creek Reservoir BLG 156 61 127 18.9
6/7 Electrofishing Crane Falls Reservoir Blacks Creek Reservoir PKS 75 58 126 18.9
6/7 Electrofishing Crane Falls Reservoir Magnolia Park Pond LMB 24 428 319 22.0
6/7 Electrofishing Snake River Ed's Pond CAT 25 1814 - -
6/7 Electrofishing Snake River Sawyer's Pond CAT 62 1814 - -
6/7 Electrofishing Snake River Horseshoe Bend Mill Pond CAT 60 1814 - -
6/7 Electrofishing Snake River Caldwell Rotary #1 Pond CAT 50 1814 - -
6/7 Electrofishing Snake River Caldwell Gun Club #2 Pond CAT 35 1814 - -
6/8 Electrofishing Snake River Settlers Pond CAT 15 1814 - 20.4
6/8 Electrofishing Snake River Parkcenter Pond CAT 55 1814 - 22.1
6/8 Electrofishing Snake River McDevitt Pond CAT 25 1814 - 20.1
6/16 Trap Nets Lake Lowell Redwood Park Pond BLG 10 178 162 21.1
7/6 Electrofishing Hardcastle Pond Molenaar Pond BLG 32 107 144 28.0
7/6 Electrofishing Hardcastle Pond Red Top Pond LMB 115 371 281 27.7
7/6 Electrofishing Hardcastle Pond Molenaar Pond LMB 15 647 361 28.0
7/6 Electrofishing Hardcastle Pond Molenaar Pond PKS 10 123 159 28.0
7/13 Electrofishing Crane Falls Reservoir Redwood Park Pond BLG 79 45 124 27.2
7/13 Electrofishing Crane Falls Reservoir Redwood Park Pond PKS 49 31 111 27.2
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2017 ALPINE LAKE SURVEYS 

ABSTRACT 

Idaho Department of Fish and Game (IDFG) staff from the Southwest Region surveyed 
three alpine lakes during August 2017. Sampling occurred in the upper Deadwood River 
drainage including a tributary, Bitter Creek. Two lakes supported amphibians and no fish; 
whereas one lake supported fish and no amphibians. These lakes had not been surveyed 
recently or had never been surveyed by IDFG. Data were collected at each lake or site and 
described fish and amphibian populations, habitat, as well as human-use patterns. For 
Sheepherder Lake, we compared fish survey results to stocking history and a previous sampling 
efforts. No management change is needed.  

 
 
Author: 
 
 
Joseph R. Kozfkay 
Regional Fisheries Manager 
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OBJECTIVES 

1. Describe the distribution, relative abundance, and species composition of fish and 
amphibian populations at alpine lakes in the Southwest Region. 

 
2. Adjust stocking where appropriate to use hatchery resources efficiently and 

minimize impacts to native fauna while preserving fishing opportunity where 
practical.  

 
 

METHODS 

Alpine lakes were surveyed on August 16-17, 2017 within the upper Deadwood River 
basin. These lakes were located within the South Fork Payette (HUC 4), Upper Deadwood River 
(HUC 5), and Stratton Creek-Deadwood River (HUC 6). We visited three sampling sites (i.e. 
polygons on IDFG hydrography layer that we expected to be lentic habitats; hereafter lakes). 
Lakes were chosen because they either had never been sampled, or had not been sampled 
within the last ten years. At each lake, we assessed fish and amphibian presence/absence, 
human use, and basic fish habitat characteristics. Unless fish were observed, no angling 
surveys occurred in shallow lakes without suitable fish habitat. In lakes with suitable depths or 
that had been previously stocked, fish were sampled with hook-and-line angling, gill nets, or 
both. Gill nets were floating experimental nets, measuring 46 m long by 1.5 m deep, with 19, 25, 
30, 33, 38, and 48 mm bar mesh panels. Preferably, nets were set in the evening, perpendicular 
to shore, and fished overnight. Nets were pulled the following morning or as soon as possible 
thereafter. Catch-per-unit-effort (CPUE) was calculated by dividing catch by total angling effort 
in hours or, for gill nets by the number of net-nights. Captured fish were identified to species and 
measured for total length. In some instances, weight (g) was also measured. 
 

Habitat surveys assessed limnological and morphological characteristics of lake, 
tributaries, and outlets. Lake length and width were measured using a laser rangefinder 
(Bushnell yardage-Pro). Mean depth was calculated from nine depth measurements recorded at 
three equally-spaced cross-sectional transects, using a hand-held sonar device (Strikemaster 
Polar Vision). Maximum depth was estimated as the greatest depth observed during these 
measurements. Surface water temperatures were recorded along the lake shore at one point. A 
visual assessment of salmonid spawning habitat availability was conducted at each lake and its 
inlets and outlets. Salmonid spawning habitat quality was qualitatively described based on 
substrate size, flow, and gradient. 
 

Amphibian surveys were conducted by walking the perimeter of each lake and visually 
inspecting shoreline and near-shore habitats, including areas under logs and rocks. For 
amphibians detected, we recorded the species, number, and life stage. Life stages were 
classified as adult, juvenile, larvae, or egg.  
 

Human use was evaluated based on general appearance of use, number and condition 
of campsite, number of fire rings, access trail conditions, trail distance and difficulty, and 
presence of litter. General levels of human use were categorized by Idaho Department of Fish 
and Game (IDFG) staff as rare, low, moderate, and high based on an overall assessment of the 
factors described above. Fish, habitat, amphibian, and use data were entered into statewide 
databases.   
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RESULTS AND DISCUSSION 

I surveyed three lakes, of which all lakes contained water (Figure 31). Of these, fish or 
amphibians were sampled in one and two lakes, respectively. None of these lakes contained 
both fish and amphibians. Analysis of IDFG’s stocking database indicated that “Bitter Creek 
Lakes” had been stocked once in 1930 with 2,000 fingerling cutthroat trout O. clarkia (sub-
species designation is unknown). There are several lakes in this area; unfortunately, it is not 
possible to determine which specific lakes were stocked. Regardless, only Columbia Spotted 
Frog Rana preriosa and Long-toed Salamander Ambystoma macrodactylum were observed at 
Bitter Creek Lake #1 and #3, respectively (Table 18). Depths of these two lakes were 
inadequate (< 1.1 m) to support fish on a year-round basis. These lakes should be managed for 
amphibian habitat and remain fishless.  

 
Sheepherder Lake (1.7 ha) has been stocked 20 times since 1949. Since 2011, 

Troutlodge Triploid Kamloops Rainbow Trout Oncorhynchus mykiss have been stocked on a 
two-year rotation during odd years. During 2017, angling CPUE was 2.3 fish/h. Mean length of 
cutthroat (n = 2) and Rainbow Trout (n = 7) were both 388 mm (Table 19). Body condition was 
visually assessed as high to very high. Cutthroat Trout were last stocked during 2009. The two 
Cutthroat Trout sampled are likely remnants from the 2009 stocking event as tributaries were 
deemed inadequate for spawning and no redds were observed within the lake. Recently stocked 
Rainbow Trout are surviving and growing well. Sheepherder Lake was last sampled during 
2004. Only Cutthroat Trout were sampled in 2004, corresponding to prior years stocking events. 
Stocking densities were similar to present day (i.e. 1,000 fingerlings or 577 fish/ha). Angling 
CPUE during 2004 was 1.5 fish/h. Gill net CPUE was 20 fish/net-night. A wider range of lengths 
were sampled during 2004. In conclusion, trout populations have remained relatively stable, 
though size structure shifted towards longer individuals. No management changes are needed.  
 
 

RECOMMENDATIONS 

1. Avoid stocking Bitter Creek Lakes #1 and #3.  

 
2. Maintain current stocking numbers, species, and interval at Sheepherder Lake. 
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Figure 31.  Location of lakes sampled within the upper Deadwood River drainage during 

2017.  
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Table 18.  Number and species of herpetofauna sampled during 2017 lake surveys in the 
Stratton Creek-Deadwood River (HUC 6). Herpetofauna are abbreviated as 
follows: Long-toed Salamander (LTS) and Columbia Spotted Frog.  

  

 
 
 
 
 
 
 
 
Table 19.  LLID, Lake Name, and fish sampling information collected from Sheepherder 

Lake in the Stratton Creek-Deadwood River (HUC 6). Rainbow and Cutthroat 
Trout are abbreviated as RBT and CUT, respectively.  

 

 
 

  

LLID Water ID Lake Name

Perimeter 
surveyed 

(%)

Common 
name 

abbreviation
Adults Juveniles Larvae

1156776444208 16381 Bitter Creek #1 100 CSF 10 3

1156711444253 16120 Bitter Creek #3 100 LTS 150

LLID Water ID Lake name Species Method Catch
Effort 

(h)
CPUE 
(fish/h)

Mean 
length 
(mm) 

Min 
length 
(mm)

Max 
length 
(mm)

1155831444999 13298 Sheepherder RBT Angling 7 4 1.75 388 356 445

1155831444999 13298 Sheepherder CUT Angling 2 4 0.50 388 356 419
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LOWER BOISE RIVER FALL FRY MONITORING 

ABSTRACT 

During the past three years, numerous sampling efforts have been conducted on the 
lower Boise River to monitor wild trout population trends, assess distribution and angler use, 
and monitor age-0 trout production and distribution. In 2015, 2016, and 2017, the Lower Boise 
River from Harris Ranch downstream to the Ada County/Canyon County boundary, was 
sampled at 61 sites using shoreline backpack electrofishing to gain knowledge of juvenile 
species composition, abundance, and distribution. Sites included both mainstem and 
tributary/side channel habitat. A total of 24 Brown Trout and 85 Rainbow Trout were captured 
during the 2017 survey. In mainstem habitats, mean density of age-0 Rainbow Trout was 0.036 
± 0.024 fish/m while tributary/side channel sites had a mean density of 0.13 ± 0.18 fish/m. 
Brown Trout density in mainstem sites was 0.004 ± 0.004 fish/m and 0.027 ± 0.06 fish/m in 
tributary/side channel sites. Densities of age-0 trout differed spatially between species. 
Prolonged flood-level flows in 2017 appear to have most negatively impacted age-0 Brown 
Trout abundance. In addition to age-0 trout sampling, in 2015 and 2016 adult trout were 
collected using single-pass raft electrofishing and tagged with T-bar anchor tags. Tag return 
data were used to calculate catch and harvest rates of wild Rainbow and Brown trout. In 2016, a 
total of 143 Brown Trout and 414 Rainbow Trout were released with tags. First year-at-large 
exploitation of wild Rainbow Trout was 2.2 ± 1.8%, and total catch was 8.3 ± 3.6%, while Brown 
Trout total catch was 9.8 ± 8.1% with no estimated harvest. These surveys continue to improve 
our understanding of wild Rainbow and Brown Trout populations in the Lower Boise River. 

 
 
Author: 

 
 

John D. Cassinelli 
Regional Fisheries Biologist 
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INTRODUCTION 

The Lower Boise River segment of the Boise River watershed begins at Lucky Peak 
Dam and continues for 103 km (64 mi) to its confluence with the Snake River near Parma, 
Idaho. The river flows through a variety of urban and agricultural settings and has been heavily 
affected by associated land and water uses (MacCoy 2004). Flows are regulated for both 
agricultural demands and flood control. Additionally, channel alteration has occurred throughout 
this reach. Higher than natural flows generally occur between April and September (mean = 48 
m3/s) and lower than natural flows occur between October and March (mean = 14 m3/s). 
Furthermore, there are approximately 28 diversions along the Lower Boise River that supply 
water to various irrigation districts. There are approximately fourteen major water inputs to the 
Lower Boise River, including drains or tributaries, water treatment facilities, and irrigation 
returns. The surrounding land and water use practices have resulted in significant impacts on 
water quality and biological integrity, including elevated sediment and nutrient levels, as well as 
increased water temperatures (MacCoy 2004).  

 
Fish composition shifts from primarily coldwater obligate species in the upper sections 

upstream of Glenwood Bridge, to a warmwater species assemblage near Middleton and 
downstream to the Snake River, with a transition zone in between. Species include Rainbow 
Trout Oncorhynchus mykiss, Brown Trout Salmo trutta, Mountain Whitefish Prosopium 
williamsoni, and sculpin Cottus sp in the upstream coldwater portion of the river. Warmwater 
species including Smallmouth Bass Micropterus dolomieu, Channel Catfish Ictalurus punctatus, 
Common Carp Cyprinus carpio, Redside Shiner Richardsonius balteatus, dace Rhinichthys sp, 
and sucker Catostomus sp are found more frequently in the lower portion downstream of 
Middleton, Idaho. 

 
The Lower Boise River and its riparian corridor are valued for irrigation, recreation, and 

the inhabiting fish and wildlife. Prior to the 1970s, water quality and quantity were not conducive 
for sustaining quality fish populations. The Clean Water Act of 1972 and the resulting 
temperature and suspended sediment criteria acted as a catalyst for initiating water-quality 
improvements on the river. During the past 20-30 years, several agencies and municipalities 
have worked to improve water quality by improving agricultural and industrial practices as well 
as waste and storm water management.  

 
The Lower Boise River fishery supports substantial angling effort throughout the year 

(Kozfkay et al. 2010), supported primarily by both wild and hatchery-origin Rainbow and wild 
Brown trout. Prior to establishing standardized monitoring sites in 2004, non-standardized 
sampling efforts on the Lower Boise River captured few wild trout. More recent survey data and 
anecdotal information suggests that the number of wild Rainbow and Brown trout in the river 
has improved over the last 20 years. Wild Rainbow Trout in particular have increased nearly 
seventeen-fold between 1994 and 2010 (Kozfkay et al. 2011). The increase in wild trout 
abundance coincides with the establishment of minimum winter flows of 7 m3/s in 1984. Wild 
trout populations were also likely enhanced by water quality improvements and an increase in 
catch-and-release practices over the same period. 

 
During the past three years, numerous sampling efforts have been conducted on the 

Lower Boise River. These efforts have helped managers monitor adult population trends, 
assess wild trout distribution and angler use, and monitor age-0 trout production and 
distribution. Results of these studies are available in Butts et al. (2016), Peterson et al. (2018), 
and continued in this report chapter.  
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METHODS 

Similar to 2015 and 2016, the October distribution of age-0 wild trout in the Lower Boise 
River was again investigated in 2017. The study included approximately 48 km of river between 
the Highway 21 Bridge and the Canyon/Ada county line, which is the approximate lower extent 
of year-round trout habitat in the Lower Boise River. Fourteen river sections were delineated in 
this reach to describe spatial differences in production (Table 20). The 14 river sections (1.6 to 
7.6 km in length) were chosen based on locations of prominent access points, landmarks, or 
river barriers. Within these 14 mainstem sections were 54 mainstem sampling sites. All but one 
of the sections contained four sites, with one section having two sites (Table 20). Additionally, 
there were four tributary/side channel sections containing 9 sample sites (Table 20). The 63 
sample sites are outlined in Figures 32, 33, and 34. 

 
Age-0 Rainbow and Brown trout production was evaluated at the 63 sites from October 

18-27, 2017. Mainstem sites were stratified by river section with half of the mainstem locations 
selected randomly and the other half selected by crews during the initial sampling year (2015). 
For the non-random sites, crews selected sites suspected to be good juvenile trout habitat 
based on visual habitat features such as near shore complexity, presence of woody debris or 
vegetation, and proper flow and depth. In 2015, sites were 30-m long while in 2016, sites were 
100-m long. Prolonged sites in 2016 were the result of a miscommunication with field staff. 
Sample sites were again 30-m long in 2017. During mainstem sampling, the area from the one 
shoreline out to approximately 4 m was sampled. For tributary or side channel sample sites, the 
entire channel was sampled as these side channels were typically less than 4 m wide. A single, 
upstream electrofishing pass was completed at each site. All fish were identified and counted, 
while trout were measured for total length. Fish densities (fish/m) ± 95% confidence intervals 
were calculated.  

 
In the summers of both 2015 and 2016, adult trout were collected using single-pass raft 

electrofishing. For further details on methods, see Peterson el al. (2018). In short, captured trout 
were measured for total length (mm) and weighed (g). Wild Rainbow and Brown trout >200 mm 
were tagged using 70 mm (51 mm of tubing) fluorescent orange Floy® FD-68BC T-bar anchor 
tags. Fish were released 20 to 50 m upstream from the processing site to avoid downstream 
drift into the next sampling area. Additionally, in 2016 wild trout were also tagged during the 
triennial mark recapture surveys in the fall. Tag return data were collected from anglers using 
the IDFG Tag-You’re-It phone system and IDFG website. Catch and harvest rates of wild 
Rainbow and Brown trout were calculated using tag return data according to the methods 
presented in Meyer and Schill (2014) and were adjusted for tag loss and tagging mortality. 
Exploitation rates for the first year at large for trout tagged in 2015 were included in the 2016 
report (Peterson et al 2018). Full one year exploitation of 2016 tagged trout are reported in this 
chapter. 

 
 

RESULTS 

Similar to previous years, numerous species were observed during shoreline surveys for 
juvenile trout, including dace sp., sculpin sp., and sucker sp. A total of 24 Brown Trout and 85 
Rainbow Trout were captured during the survey. Brown Trout catch ranged from 0 to 5 fish per 
site, while Rainbow Trout catch ranged from 0 to 8 fish per site in the 63 sites sampled in 2017 
(Table 21). Lengths of Brown Trout ranged from 96 to 286 mm, and lengths of Rainbow Trout 
ranged from 63 to 219 mm. Length-frequency distribution analysis suggested that Rainbow 
Trout <150 mm and Brown Trout <170 mm were likely age-0 trout (Figure 35).  
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Age-0 trout densities continue to vary by location, habitat type, and species (Figure 36). 

However, overall trout densities were lower in 2017 than in the two previous sampling years. As 
in previous years, the highest densities of mainstem Rainbow Trout were sampled upstream of 
Eagle (Figure 36). Mean density for age-0 Rainbow Trout was 0.06 ± 0.04 fish/m for the entire 
survey. While not statistically significant, 2017 Rainbow Trout density was 24% lower than the 
overall density observed in 2016 and 52% lower than the 2015 age-0 Rainbow Trout density. 
Age-0 Rainbow Trout densities have decreased every year of sampling in both the mainstem 
Boise River and tributary/side channels (Figure 37). Each sampling year, main channel sites 
typically have lower densities than side channel/tributary sites. This trend continued in 2017 
(Figure 36). In mainstem habitats, mean density of age-0 Rainbow Trout (fish/m) was 0.04 ± 
0.02 while tributary/side channel sites had a mean density of 0.13 ± 0.18. Warm Creek had the 
highest density of age-0 Rainbow Trout. Within mainstem sites, densities of age-0 Rainbow 
Trout were highest upstream of Glenwood Road (Figure 36).  
 

In 2015 and 2016 the highest densities of mainstem Brown Trout were sampled 
downstream of Eagle. In 2017, few Brown Trout were sampled in the mainstem Boise River and 
the Brown Trout that were sampled were scattered throughout the river (Figure 36). Overall 
mean density (fish/m) of age-0 Brown Trout was 0.009 ± 0.009. Overall 2017 Brown Trout 
densities were 55% lower than Brown Trout densities in 2016 and 76% lower than 2015 
densities. Similar to Rainbow Trout, Brown Trout densities have also decreased each year of fall 
sampling, though the decrease is not statically significant (Figure 37). Density in mainstem sites 
was 0.004 ± 0.004 (fish/m) and 0.03 ± 0.06 fish/m in tributary/side channel sites. For 
tributary/side channel sites, age-0 Brown Trout density was highest in Loggers Creek. For the 
mainstem sites, age-0 Brown Trout density was highest in the south Eagle Island channel. 

 
When comparing trout densities between randomly assigned and selected sites, 

selected sites had slightly higher overall densities for Brown Trout while Rainbow Trout overall 
densities in selected sites were nearly 50% higher than randomly assigned sites (Table 22). 
Year-specific differences varied, as both 2015 and 2017 had a greater than 80% increase in 
Rainbow Trout densities in selected sites over random sites, while in 2016 random sites actually 
had slightly higher densities (Table 22).  

 
During the 2016 raft surveys, a total of 52 Brown Trout and 271 Rainbow Trout were 

released with tags. An additional 39 Brown Trout and 143 Rainbow Trout were released with 
tags during fall mark recapture electrofishing resulting in a total of 91 Brown Trout and 417 
Rainbow Trout tagged in 2016. Similar to fish tagged in 2015, wild trout tagged in 2016 were 
caught and harvested at low rates. Only 15 Rainbow Trout tags and four Brown Trout tags were 
reported. Of these, eight Rainbow Trout were harvested, while the others were released. First 
year-at-large exploitation of wild Rainbow Trout was 2.2 ± 1.8%, and total catch was 8.3 ± 3.6% 
in the lower Boise River. In comparison, the estimate for total catch of wild Brown Trout in the 
Boise River was 9.8 ± 8.1% with no estimated harvest. Total catch and harvest by species, 
stocking year, and release location are outlined in Tables 23 and 24. 
 
 

DISCUSSION 

Averaging all three years of lower Boise River fall surveys, age-0 Rainbow Trout 
densities were 0.08 fry/m. By comparison, fall age-0 wild Rainbow Trout densities in the SF 
Boise River averaged 1.55 fry/m (Peterson et al. 2018). In other words, the SF Boise River had 
fall densities nearly 20 times higher than the Lower Boise River. However, it is also important to 
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note that while SF Boise River age-0 trout are much more abundant, average length was 56 mm 
while average length in the Lower Boise River was 97 mm. While we do not have a direct 
measure of over winter age-0 survival in the Lower Boise River, these larger fish survive at a 
much higher rate. Smith and Griffith (1994) reported a critical size of 100 mm in October for over 
winter survival of age-0 trout in the Henrys Fork of the Snake River. While occurring in lower 
numbers, Lower Boise River age-0 Rainbow Trout appear to be healthy and large enough to 
experience high levels of over-winter survival. 
 

The low densities of age-0 trout we observed suggest a lack of spawning habitat and 
production in the Lower Boise River and the third year of the fall shoreline surveys provided 
further insight into identifying the importance of suitable rearing areas (and to a lesser extent, 
spawning areas). Side channels and tributary habitat continue to be the preferred spawning and 
rearing areas based on relative abundance of age-0 trout. In all three years of the survey, 
tributary or side channel sites had greater than three times the densities of age-0 Rainbow and 
Brown trout than mainstem sites. This is not surprising given that the Lower Boise River has 
been extensively developed and channelized, making these habitat types relatively rare when 
compared to a more naturally-functioning river. Previous studies have emphasized greater fish 
production in tributary and lateral river habitat (Moore and Gregory 1988; King 2004) and 
decreased nursery habitat in channelized rivers (Jurajda 1999). Protecting these types of 
habitats and finding additional opportunities to improve larger sections of existing side channel 
or tributary habitat remains one of the most important wild trout-specific management 
components on the Lower Boise River.  
 

Overall fall densities of both age-0 Rainbow and Brown trout have decreased each year 
of sampling since monitoring began in 2015. Within the mainstem Boise River, the most 
dramatic decreases have occurred for Rainbow Trout from 2015 to 2016 and for Brown Trout 
from 2016 to 2017 (Figure 38). In the spring of 2016, the Lower Boise River flow was increased 
by nearly 6,000 cfs over a 15 day period in early April. This dramatic increase in flow 
corresponded with a key spawning period for Rainbow Trout, as many fish had likely just 
finished or were in the process of spawning. Bettoli et al. (1999) found that highly fluctuating 
flows from hydropower operations scoured away trout eggs and fry in a Tennessee tailwater. 
Fausch et al. (2001) noted that high spring flows from natural floods or artificial flow fluctuations 
can scour Rainbow Trout eggs and larvae from redds. The severity of spring discharge 
fluctuations in the Lower Boise River from Lucky Peak Reservoir likely have had a negative 
impact on the recruitment success of both Rainbow Trout and Brown Trout in the lower Boise 
River. 
 

In addition to the dramatic flood control releases in 2016, due to a substantial 2016/2017 
snowpack, the Lower Boise River experienced extremely high flows for a prolonged period in 
2017. To manage for flood control, the Lower Boise River flow was increased starting February 
13th. By February 24th, flows had exceeded 6,000 cfs. Flows peaked at over 9,000 cfs in mid-
May and did not drop below 4,000 cfs until the end of June. By comparison, in both 2015 and 
2016, Lower Boise River spring flows did not increase until early April and flows never exceeded 
7,000 cfs. The prolonged period of flood-level runoff in the Lower Boise River in 2017 appears 
to have negatively impacted both age-0 Brown and Rainbow trout abundance. While both 
Rainbow and Brown trout densities were lower in 2017, the decrease was more exaggerated for 
Brown Trout. Because Brown Trout are fall spawners, eggs are typically deposited when flows 
are below 500 cfs. If flows are substantially increased before, or as fry emerge, the high water 
velocity could result in direct mortality through bed scour while fry are still in the gravel and 
lethal displacement during emergence (Budy et al. 2008). Jensen and Johnson (1999) found 
that the highest flow-induced mortality of Brown Trout fry in a Norway River occurred at the 
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alevin stage, where both low water temperatures and high flows were detrimental. In the Lower 
Boise River, Brown Trout fry likely emerge from late February to early March. During a normal 
runoff year, fry have had time to emerge and seek habitat along the river margins prior to 
increased flows. In 2017, most Brown Trout fry would have emerged after substantial increases 
in flow, likely resulting in high mortality. The high 2017 flows likely had an impact on spring-
spawning Rainbow Trout. Rainbow Trout densities were lower in 2017 than previous sample 
years. While there was a greater decrease from 2015 to 2016 as previously explained, the 
continued low numbers of age-0 Rainbow Trout observed in 2017 were likely a result of 
excessive river flows as Rainbow Trout emerged in early summer. These fluctuating trout 
densities stresses the importance of collecting these types of datasets over an extended period 
of time as a means to better describe what factors might be influencing fall wild trout densities in 
the Lower Boise River. 
 

While overall juvenile trout densities were lower, these shoreline surveys continue to 
show spatial differences in recruitment between Rainbow and Brown trout in the Lower Boise 
River. Wild Rainbow Trout production continues to be highest in areas upstream of the 
Plantation section. While wild Brown Trout production has previously been highest between 
Eagle and Star, low overall densities in the mainstem Lower Boise River make it difficult to 
conclude it that trend is continuing. Spatial variation in production between the two species are 
likely influenced by variability in water velocity, water temperature, and habitat complexity 
across river sections. One of the main goals of these surveys is to gain a better understanding 
of the specific habitats that influence wild Rainbow and Brown trout-specific recruitment. 
Continued work collecting species-specific densities from the shoreline surveys to correlate to 
specific habitats within the Lower Boise River will benefit fisheries management in the Lower 
Boise River. 

 
Similar to fish tagged in 2015, angler harvest and total catch estimates in the lower 

Boise River remained low for both wild Brown and Rainbow trout tagged in 2016. While catch of 
fish tagged in 2015 was more section-specific, catch of both Rainbow and Brown trout tagged in 
2016 was more spread out throughout the tagging section. However, it is still important to note 
that overall returns are low and estimates for many individual river section are based on one or 
two tag returns. The overall low returns (< 20%) of wild trout throughout the lower Boise River 
are surprising given the river is a popular fishery in the center of Idaho’s largest metropolitan 
area and receives substantial angling effort throughout the year (Kozfkay et al. 2010). By 
comparison, tagged catchable-sized hatchery Rainbow Trout stocked into the Boise River in 
2011 and 2012 had an average angler total catch of 50%, with some groups exceeding 65% 
(Koenig et al. 2015). Additionally, harvest of wild trout in the lower Boise River is almost non-
existent. Despite observed high levels of angling effort throughout the lower Boise River, the 
wild trout population remains underutilized by anglers and angler impacts on these populations 
likely remain minimal. 
 
 

MANAGEMENT RECOMMENDATIONS 

1. Repeat the fall shoreline electrofishing surveys for age-0 Rainbow and Brown trout in 
2018 to assess annual variability in production.  
 

2. Measure habitat features at each sample site as a means to correlate species-specific 
fall age-0 wild trout abundance to river habitat. 
 

3. Repeat tagging studies at several-year intervals. 
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Table 20. Description of river sections used for age-0 trout sampling on the Lower Boise River during the fall 2017. 
 

 
 
 
 
 
 
 
 

Mainstem Lower Boise River
Harris Ranch Hwy 21, Diversion Dam to Barber Dam 99.8 95.0 4.8 4

Barber Barber Dam to East Parkcenter Bridge 95.0 91.7 3.2 4
Special Reg East Parkcenter Bridge to Boise Footbridge 91.6 88.7 2.9 4

Morrison West Parkcenter Bridge to Americana 86.9 83.7 3.2 4
Americana Americana to Cascade Outfitters (45th St) 83.7 81.3 2.4 4
Plantation Cascade Outfitters (45th St) to Glenwood 81.3 75.6 5.6 4
Glenwood Glenwood to start of Eagle Island Start 75.6 73.2 2.4 4

Eagle South Behind Concrete plant near start of Eagle Island 10.5 6.6 3.9 4
Eagle North Behind Concrete plant near start of Eagle Island 73.2 69.0 4.2 4
Linder North Eagle Rd (N. Bridge) to Linder North 69.0 62.9 6.1 4
Star (North) Linder Road (N. Bridge) to confluence with south channel 63.1 61.2 1.9 4
Star (South) Linder Road (S. Bridge) to confluence with north channel 1.6 0.0 1.6 2

Star North & South channel confluence to Star Bridge 61.2 54.7 6.4 4
Can-Ada Star Bridge to Lansing Lane 54.7 47.0 7.7 4

Tributray/Side Channel
Loggers Creek Entire length 5.0 5

Warm Springs Creek Section bordering Warm Springs Golf Course 0.1 1
Harris Creek Pond outlet to confluence 0.1 1

Dry Creek W Floating Feather Road to Confluence 2.2 2

Section
No. of 
sites

Upstream 
km

Downstream 
km

Total 
kmDescription
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Table 21. Trout numbers by sample reach and presence/absence of non-game species and Mountain Whitefish for shoreline fall 
sampling on the Lower Boise River and tributaries/side channels in October of 2017. 

 

Section
Brown 
Trout

Rainbow 
Trout Bluegill

Dace (Var. 
Sp.)

Largemouth 
Bass

Mountain 
Whitefish

Northern 
Pikeminnow

Oriental 
Weatherfish

Green 
Sunfish

Redside 
Shiner

Sculpin 
(Var. Sp.)

Smallmouth 
Bass

Sucker 
(Var. Sp.)

Harris Ranch 6 P P P P

Barber 14 P P P

Special Reg. 1 13 P P P P P

Morrison 1 9 P P P

Americana P P P

Plantation 1 8 P P P P P P

Glenwood 4 P P P P

Eagle North P P P P

Eagle South 3 3 P P P P

Linder North 5 4 P P P P P P

Star North P P P P P

Star South P P P P

Star P P P P

Can-Ada* P P P P P P P

Loggers Creek 12 11 P P

Heron Creek 1 5 P P P P P

Warm Creek 8 P P P

Dry Creek

Grand Total 24 85

No fish present
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Table 22.  Rainbow and Brown Trout fry densities (fish/m) for randomly assigned vs. 
selected sites for 2015, 2016, and 2017 fall sampling. Density comparison are for 
sites on the mainstem Lower Boise River only and exclude tributary sites. 

 

 
 

  

Sample year
Random 

sites
Select 
sites

Random 
sites

Select 
sites

2015 0.016 0.021 0.050 0.094
2016 0.024 0.019 0.046 0.040
2017 0.004 0.011 0.027 0.049
Ave 0.015 0.017 0.041 0.061

Brown Trout Rainbow Trout
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Table 23.  First year-at-large harvest and total catch estimates for wild Rainbow Trout and wild Brown Trout that were tagged 
with Floy tags in the Lower Boise River in 2015 and subsequently reported by anglers. 

 

 

Boise River Brown Trout Harris Ranch No Tags 0 - - - - - - -
Barber No Tags 0 - - - - - - -

Special Reg 6/30/2015 6 0 0 3 0.0% 0.0% 101.6% 77.3%
Morrison 6/30/2015 8 0 0 1 0.0% 0.0% 25.4% 43.2%

Americana 6/23/2015 2 0 0 0 0.0% 0.0% 0.0% 0.0%
Plantation 6/24/2015 2 0 0 0 0.0% 0.0% 0.0% 0.0%

Eagle North 6/29/2015 8 0 0 0 0.0% 0.0% 0.0% 0.0%
Eagle South 6/29/2015 2 0 0 0 0.0% 0.0% 0.0% 0.0%

Star 6/25/2015 18 0 0 1 0.0% 0.0% 11.3% 19.9%
Star North 6/25/2015 10 0 0 0 0.0% 0.0% 0.0% 0.0%
Star South 6/25/2015 4 0 0 0 0.0% 0.0% 0.0% 0.0%
Can-Ada 6/22/2015 3 0 0 0 0.0% 0.0% 0.0% 0.0%

Total 63 0 0 5 0.0% 0.0% 18.1% 12.9%
Rainbow Trout Harris Ranch No Tags 0 - - - - - - -

Barber 6/30/2015 6 0 0 0 0.0% 0.0% 0.0% 0.0%
Special Reg 6/30/2015 13 0 0 0 0.0% 0.0% 0.0% 0.0%
Morrison 6/30/2015 25 0 0 0 0.0% 0.0% 0.0% 0.0%

Americana 6/23/2015 13 0 0 0 0.0% 0.0% 0.0% 0.0%
Plantation 6/24/2015 10 0 0 0 0.0% 0.0% 0.0% 0.0%

Eagle North 6/29/2015 8 0 0 0 0.0% 0.0% 0.0% 0.0%
Eagle South 6/29/2015 49 1 0 1 4.2% 7.6% 8.5% 10.7%

Star 6/25/2015 63 1 0 2 3.2% 5.8% 9.7% 10.0%
Star North 6/25/2015 17 1 0 1 11.9% 21.1% 23.9% 29.0%
Star South 6/25/2015 26 0 0 0 0.0% 0.0% 0.0% 0.0%
Can-Ada 6/22/2015 27 0 0 1 0.0% 0.0% 7.5% 13.4%

Total 257 3 0 5 2.4% 2.5% 7.1% 4.2%

2015

Disposition

Harvested
Harvested 
b/c tagged Released

Water body Species Release location
Tagging 

date
Tags 

released

Total catch

Estimate 90% C.I.Tagging 
year

Total harvest

Estimate 90% C.I.
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Table 24.  First year-at-large harvest and total catch estimates for wild Rainbow Trout and wild Brown Trout that were tagged 
with Floy tags in the Lower Boise River in 2016 and subsequently reported by anglers. 

 

2016 Boise River Brown Trout Harris Ranch No Tags 0 - - - - - - -
Barber 6/28/2016 1 0 0 0 0.0% 0.0% 0.0% 0.0%

Special Reg 6/28/2016 10 0 0 2 0.0% 0.0% 45.5% 47.1%
Morrison 6/28/2016 2 0 0 0 0.0% 0.0% 0.0% 0.0%

Americana 6/27/2016 5 0 0 0 0.0% 0.0% 0.0% 0.0%
Plantation 8/9/2016 4 0 0 0 0.0% 0.0% 0.0% 0.0%

Eagle North 6/29/2016 7 0 0 0 0.0% 0.0% 0.0% 0.0%
Eagle South 6/29/2016 3 0 0 1 0.0% 0.0% 75.9% 100.7%

Star 6/30/2016 9 0 0 0 0.0% 0.0% 0.0% 0.0%
Star North 6/29/2016 2 0 0 0 0.0% 0.0% 0.0% 0.0%
Star South No Tags 0 - - - - - - -
Can-Ada 7/6/2016 9 0 0 0 0.0% 0.0% 0.0% 0.0%

Above Parkcenter 11/1/2016 7 0 0 0 0.0% 0.0% 0.0% 0.0%
Above Parkcenter 11/2/2016 32 0 0 1 0.0% 0.0% 7.1% 11.4%

Total 52 0 0 4 0.0% 0.0% 13.1% 12.1%
Rainbow Trout Harris Ranch 7/1/2016 9 0 0 1 0.0% 0.0% 25.3% 38.7%

Barber 6/28/2016 9 0 0 1 0.0% 0.0% 25.3% 37.8%
Special Reg 6/28/2016 16 0 0 0 0.0% 0.0% 0.0% 0.0%
Morrison 6/28/2016 9 0 0 0 0.0% 0.0% 0.0% 0.0%

Americana 6/27/2016 24 1 1 1 9.5% 15.1% 28.5% 25.2%
Plantation 8/9/2016 11 0 0 0 0.0% 0.0% 0.0% 0.0%

Eagle North 6/29/2016 16 0 0 1 0.0% 0.0% 14.2% 22.3%
Eagle South 6/29/2016 32 0 1 0 0.0% 0.0% 7.1% 11.4%

Star 6/30/2016 40 0 1 0 0.0% 0.0% 5.7% 9.1%
Star North 6/29/2016 6 0 0 0 0.0% 0.0% 0.0% 0.0%
Star South 6/30/2016 12 1 0 1 19.0% 29.5% 38.0% 40.0%
Can-Ada 7/6/2016 87 2 0 1 5.2% 6.0% 7.9% 7.3%

Above Parkcenter 11/1/2016 53 0 0 0 0.0% 0.0% 0.0% 0.0%
Above Parkcenter 11/2/2016 90 0 0 2 0.0% 0.0% 5.1% 5.8%

Total 414 4 3 8 2.2% 1.8% 8.3% 3.6%

Tags 
released

Disposition Total harvest Total catch

Harvested Harvested 
b/c tagged

Released Estimate 90% C.I. Estimate 90% C.I.
Tagging 

year Water body Species Release location
Tagging 

date
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Figure 32. Location of sample sites in the Lower Boise River between Highway 21 (upriver) 

and Interstate 184 (downriver). This section includes all sights in Morrison, 
Special Reg, Barber, and Harris Ranch sections as well as the Loggers Creek 
side channel and Harris Creek and Warm Springs Creek tributaries. Orange sites 
were randomly chosen, while green sites were chosen based habitat 
characteristics. 
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Figure 33. Location of sample sites in the Lower Boise River between Interstate 184 

(upriver) and Eagle Road (downriver). This section includes all sights in the 
Eagle North, Eagle South, Glenwood, Plantation, and American sections. Orange 
sites were randomly chosen, while green sites were chosen based habitat 
characteristics. 
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Figure 34. Location of sample sites in the Lower Boise River between Eagle Road (upriver) 

and the lowest sites downriver of the Canyon/Ada county line. This section 
includes all sights in the Can/Ada, Star, Star North, Start South, and Linder North 
sections. As well as the Dry Creek tributary. Orange sites were randomly chosen, 
while green sites were chosen based habitat characteristics. 
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Figure 35. Length-frequency distribution of wild Brown Trout and Rainbow Trout sampled 

during shoreline electrofishing surveys in the Lower Boise River and its 
tributaries in 2017. 
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Figure 36. Densities (fish/m) of age-0 wild Brown Trout and Rainbow Trout, by sample 
section, sampled during shoreline electrofishing surveys in the Lower Boise River 
and its tributaries in 2015, 2016, and 2017. 
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Figure 37. Densities (fish/m), with 95% confidence intervals, of age-0 wild Brown Trout and 

Rainbow Trout sampled in the all sections, mainstem Boise River sections, and 
side channel/tributaries during shoreline electrofishing surveys in 2015, 2016, 
and 2017. 
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Figure 38. Rainbow and Brown fry trout densities (fry/m) in the mainstem Boise River 
plotted against changes in river flow (cfs) while eggs are in the gravel and 
emerging. Rainbow Trout flow changes were tracked from March 1 through June 
15 while Brown Trout flow changes were tracked from September 1 through 
February 28. 

 
  



100 

NORTH FORK BOISE RIVER SNORKEL SURVEYS 

ABSTRACT 

The North Fork of the Boise River (NFBR) is an 80 km river originating from the west 
side of the Sawtooth Mountains and terminating at the confluence with the Middle Fork Boise 
River. The granitic soils of the Idaho Batholith make the NFBR relatively unproductive. Native 
gamefish in the NFBR consist of Redband Trout Oncorhynchus mykiss, Bull Trout Salvelinus 
confluentus, and Mountain Whitefish Prosopium williamsoni. During the summer of 2017, fifteen 
historic trend sites were surveyed using entire-width snorkeling. Trends in relative abundance 
were compared using species-specific density estimates for each site and comparing amongst 
years and river sections. Wild Redband Trout site-specific densities ranged from 0 to 3.68 
fish/100 m2 with a mean of 1.0 fish/100 m2. Mountain Whitefish site-specific densities ranged 
from 0 to 3.95 fish/100 m2 with a mean of 0.72 fish/100 m2. Zero Bull Trout were observed, 
though several native non-gamefish species were observed. There was a strong correlation in 
densities among the various species observed in the NFBR among sample periods. We found a 
strong positive correlation between Redband Trout densities and average stream flow across 
the three years prior to sampling. Additionally, Mountain Whitefish showed a moderately strong 
negative correlation with the year of sampling. Due to the limited accessibility and generally low 
densities of wild Redband Trout, the upper and lower sections of the NFBR support limited 
fishing effort. The majority of the angling effort occurs in the middle roaded section. That section 
is supplemented with hatchery catchable trout, though wild Redband Trout densities have 
remained consistent in that section over time.  

 
 
Author: 
 
 
John D. Cassinelli 
Regional Fisheries Biologist 
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INTRODUCTION 

 The North Fork of the Boise River (NFBR) originates on the west side of the Sawtooth 
Mountain Range and flows in a southwesterly direction for approximately 80 km before joining 
the Middle Fork Boise River (MFBR). Ridgeline elevations at the head of the drainage are 
around 2,500 m, while the elevation at the confluence with the MFBR is approximately 1,060 m. 
The NFBR loses approximately 960 m in elevation over the 75 km from where it becomes a 
third-order stream to its mouth, dropping an average of 12.8 m per kilometer over that distance. 
  
 Similar to many of the streams and rivers in the Idaho Batholith, the NFBR is a relatively 
unproductive river with low levels of dissolved solids and nutrients, and a low conductivity. 
Historically, the drainages within the Idaho Batholith received marine-derived nutrients from the 
carcasses of returning anadromous fishes. However, anadromous fish were been extirpated 
from the Boise Basin after the construction of numerous dams in the system starting as early as 
the completion of the Boise River Diversion Dam in 1909. The basin consists of granitic rocks 
and sand that result in shallow soil that is prone to high rates of erosion. Erosion is further 
amplified following wildfires and large portions of the basin were burned in the Rabbit Creek Fire 
in 1994 and the McNutt Fire in 2009.  
 

Native game fish in the NFBR consist of Redband Trout Oncorhynchus mykiss, Bull 
Trout Salvelinus confluentus, and Mountain Whitefish Prosopium williamsoni. Additionally, the 
roaded section of the river is annually stocked with 10,000 catchable-sized hatchery rainbow 
trout from June through August. 
 

Recreation along the NFBR is variable due to topography and access. The lower 15 km 
are in a steep, narrow, non-trailed canyon section. This section is moderately popular among 
floaters in the spring, but experiences little angling effort most of the year. The middle section 
(river kilometers 15-45) is roaded with numerous camping areas and one developed 
campground. This section of river receives the highest amount of recreation and angling effort. 
The upper 35 km are also remote consisting of a trailed canyon section immediately above the 
roaded section. The upper most portion of the basin is accessible via a primitive and long forest 
road (this road was washed out in the spring of 2017 and remains impassable at the time of this 
report) or by flying into a remote airstrip at the U.S. Forrest Service’s Graham Guard Station. As 
a result, the upper portion of the basin is also only moderately used for recreation. The most 
recent (2011) IDFG angler economic survey lists the NFBR as the second most economically 
significant fishery in Boise County, resulting in roughly $440,000 in total annual spending and 
5,000 annual angler trips (IDFG, unpublished data). 

 
Fifteen sites (six in the lower canyon section, five in the middle roaded section, and four 

in the upper section) have been intermittently surveyed using snorkeling techniques since the 
late 1980s with the most recent prior surveys being conducted in 2004.  
 
 

OBJECTIVES 

1. Describe the distribution, relative abundance, and species composition of salmonids 
in the mainstem North Fork Boise River. 

2. Compare current populations trends of native game fish to historical estimates 
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METHODS 

During July and August of 2017, 15 historic trend sites of various lengths were surveyed 
using entire-width snorkeling surveys. We identified sites using historical accounts from 
previous sampling that included written descriptions, drawings, photos, and GPS coordinates. 
This allowed for reasonably precise relocation of sites. Prior to our 2017 sampling, all 15 sites 
had never been sampled in the same year. Three of the 15 sites were sampled in the late 
1980s, 10 of 15 in the late 1990s, 13 of 15 in the early 2000s. All 15 sites were sampled during 
2003 and 2004, which was the most recent sampling prior to 2017 (Table 25).  
 

Sites were sampled with a crew of three completing an entire-width snorkel survey. 
Methods for conducting fish abundance surveys by snorkeling followed the methods outlined by 
Apperson et al. (2015). Most sites (12 of 15) were sampled starting at the bottom of the site and 
working upstream. However, three sites consisted of deep pools that were sampled by floating 
downstream (Table 25). Snorkelers counted all fish within their respective lanes and estimated 
lengths to the nearest inch. Species, counts, and visually-estimated length were recorded on 
PVC wrist cuffs by each snorkeler during the survey, then transcribed to a datasheet 
immediately after the completion of each survey. Also following the completion of each snorkel 
survey, staff measured and recorded individual site length, width, and depth profile using 
handheld laser rangefinders and a stadia rod.  
 
 The NFBR has been historically stratified into three sampling sections (as outlined 
above). The lower section consists of six sites (Figure 39), the middle section five sites (Figure 
40), and the upper section consists of four sites (Figure 41). Trends in relative abundance were 
compared by calculating species-specific density estimates for each site and comparing 
amongst years and river sections. Density was calculated as the count of each sport fish 
species divided by area (site length multiplied by average width). Density was then corrected to 
fish per 100 m2 to account for differences in area. Mean density for a particular site/year was 
calculated by dividing individual site catch by area first, then averaging densities, rather than by 
totaling catch and area and dividing. To further facilitate analysis, densities were also calculated 
for pooled fish lengths from four-inch bins (0 ≥ 100 cm, 101 ≥ 200 cm”, 201 ≥ 300 cm, and ≥ 301 
cm).  
 
 

RESULTS  

Wild Redband Trout were distributed throughout the drainage in 2017 in low densities. 
Redband Trout were observed in 14 of 15 sampling sites. The upper most site (Silver Creek) 
was the lone site where no trout were observed. In general, overall Redband Trout densities 
increased slightly moving downriver. A total of 136 Redband Trout were observed and site-
specific densities ranged from 0 to 3.68 fish/100 m2 (Table 26). Mean Redband Trout density 
across all sites was 1.0 fish/100 m2 while overall densities in the lower, middle and upper 
sections were 1.31, 0.96, and 0.61 fish/100 m2, respectively (Table 27). 
 

Of the 136 observed Redband Trout, most (76%) were 250 cm or smaller. Only seven 
(5%) were observed in excess of 350 cm (Figure 42). The largest individual Redband Trout 
observed was 430 cm while the smallest was 75 cm. Redband Trout densities for the 0 ≥ 100 
cm, 101 ≥ 200 cm”, 201 ≥ 300 cm, and ≥ 301 cm length categories were 0.20, 0.34, 0.31, and 
0.15 fish/100 m2, respectively. Overall Redband Trout densities have increased slightly since 
the previous sampling in 2003-2004 from 0.89 fish/100 m2 to 1.0 fish/100 m2 (Figure 43). The 
2017 Redband Trout densities are 63% lower than the highest densities of 2.72 fish/100 m2 
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observed in 2000-2001. However, the 2017 densities show an over two-fold increase from the 
densities observed in the late 1980s (Figure 43). A closer examination of Redband Trout 
densities by river section shows that densities in the middle and lower river sections have 
remained fairly constant over time, while densities in the upper river section have decreased. 
While the densities of Redband Trout in the upper river have decreased by over 50% since 
2003-2004, the 2017 densities were nearly 90% lower than the densities observed in the late 
1990’s (Figure 44). 
 

The other prominent game fish present in the 2017 surveys was Mountain Whitefish. 
Similar to Redband Trout, Mountain Whitefish were widely distributed in low densities. Mountain 
Whitefish were present in 11 of the 15 sites surveyed. A total of 115 Mountain Whitefish were 
observed and site-specific densities ranged from 0 to 3.95 fish/100 m2 (Table 26). Mean 
Mountain Whitefish density across all sites was 0.72 fish/100 m2 while overall densities in the 
lower, middle and upper sections were 0.27, 0.29, and 1.92 fish/100 m2, respectively (Table 27). 
These values were all lower than the densities observed in the 2003-2004 surveys and have 
dropped substantially from the highest densities observed in 2000-2001 (Figure 45). The 2017 
overall Mountain Whitefish density was 83% lower than the 2000-2001 estimate and 67% lower 
than the 2003-2004 estimate. Unlike Redband Trout, there were a higher number of quality-
sized Mountain Whitefish. Of the 115 observed Mountain Whitefish, 35% were 14 inches or 
greater (Figure 46). There were three Mountain Whitefish observed that were 18”, while the 
smallest observed was 3”.  
 

Additional sportfish were observed less consistently. No Bull Trout were observed during 
the surveys. This was the first survey period since the original surveys in the late 1980’s where 
no Bull Trout were observed (Table 26). Westslope Cutthroat Trout Oncorhynchus clarki lewisi 
densities were low (0.14 fish/100 m2), but were the highest ever observed. Westslope Cutthroat 
Trout were observed at 5 of 15 sample sites in 2017. A single Smallmouth Bass Micropterus 
dolomieu was observed in the lower canyon section. This was the first Smallmouth Bass 
observed in the NFBR during regional snorkel surveys. Additionally, several native non-game 
fish species were also observed including Sculpin Cottus sp., Northern Pikeminnow 
Ptychocheilus oregonensis, and sucker Catostomus sp. It’s worth noting that with the exception 
of initial surveying efforts in the late 1980’s, both Northern Pikeminnow and sucker densities 
were substantially lower than previous survey periods (Table 26). Hatchery Rainbow Trout were 
observed in a single site (Black Rock) in 2017 and surveys were conducted shortly after 
hatchery stocking in that section. Due to the high variability in hatchery trout presence 
correlated with stocking and snorkel survey timing, there is little value in looking at trends in 
hatchery trout densities over time. 
 
 

DISCUSSION 

There is a strong correlation in densities among the various species observed in the 
NFBR across sample periods (Figure 43). Generally speaking, most densities were low during 
initial sampling in 1988-1989 and steadily increased over time, peaking during the 2000-2001 
sampling period. Since that time, densities have steadily declined, returning back to similar 
levels observed in the late 1980’s and 1990’s. Exceptions to this were the drop in Mountain 
Whitefish densities from the late 1980’s to the late 1990’s, a slight increase in Redband Trout 
densities from 2003-2004 to 2017, and a slight increase in the densities of Westslope Cutthroat 
Trout in 2017. However, besides the Westslope Cutthroat Trout which exist in small numbers 
throughout the NFBR, all prominent species had the highest observed densities in the 2000-
2001 sampling period. These trends in fish densities are interesting as the NFBR remains a 
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relatively remote watershed with limited access and disturbance. The most noteworthy events to 
occur in the basin during the sample period were large wildfires. However, these fires occurred 
in 1994 and 2009 and there is little evidence that either event had a strong influence on the 
trends observed in fish densities throughout the basin.  
 

Because the NFBR remains mostly unaltered, the most variable factor in the river is 
annual flow. While there is not a flow gauge on the NFBR, there is a gauge on the Middle Fork 
Boise River (MFBR) below the confluence of the NFBR and the MFBR near Twin Springs, 
Idaho. Flow patterns at this gauge are influenced by flows from both rivers. However, given that 
both rivers drain from parallel, similar aspect basins, flow contributions from each river are 
highly correlated and this gauge is a suitable surrogate for flow patterns in the NFBR. There 
appears to be a relationship between flow patterns in the lower MFBR and fish densities in the 
NFBR. The historic flow records for the MFBR gauge go back to the beginning of 1986, while 
the first snorkel sampling in the NFBR occurred in the summer of 1988. Average stream flow for 
the three years prior to sampling vs. Redband Trout densities showed a strong positive 
correlation (R2 = 0.91; Figure 47). While this relationship was the strongest for Redband Trout, 
there were also strong correlations between flow and density for Bull Trout (R2 = 0.62) and 
sucker species (R2 = 0.71). Northern Pikeminnow (R2 = 0.42) and Mountain Whitefish (R2 = 0.15) 
densities were less correlated with MFBR flow in years prior to sampling. Copeland and Meyer 
(2011) showed that stream flow three and four years previous to sampling, was the most 
important bioclimatic condition influencing Brook Trout Salvelinus fontinalis and Bull Trout 
densities in Idaho rivers. Outside of this study, there is little literature that evaluates seasonal 
variation in flow and densities of resident trout populations in a natural flowing river. The strong 
correlation observed between Redband Trout densities in the NFBR and flow in the lower MFBR 
is interesting and likely indicates that a combination of recruitment and fish movement are 
strongly correlated with river flow. A similar comparison of Redband Trout densities in the MFBR 
compared to average flow three years prior to sampling also showed a strong correlation (R2 = 
0.96) (Figure 47). However, the MFBR has only been sampled three times with the last 
sampling coming in 2000. The MFBR is scheduled to be sampled again in the near future and 
this correlation will continue to be evaluated. 
 

The variation in species density over time is most pronounced for the upper section of 
the NFBR. For Redband Trout, the middle and lower river sections have shown a much lower 
level of variation in densities when compared to the upper section. In fact, with the exception of 
1996-1997 and 2000-2001 when upper section Redband Trout densities were 5.59 and 5.05 
fish/100 m2, respectively, all other densities across sample years and sections have only ranged 
from 0.14 – 1.95 fish/100 m2. These two data points are noticeable in Figure 44 and there 
appears to be a relative consistency in Redband Trout densities outside of these two upper river 
data points. Given the previously defined relationship between flow and densities, this 
relationship is likely most prominent in the upper river where the overall river is smaller and 
more prone to changes in available habitat and temperatures as flows fluctuate.  
  

River section-specific Mountain Whitefish densities have been more variable than 
Redband Trout densities. While the recent decline in Whitefish densities have been most drastic 
in the upper river section, both the middle and lower river have also shown declines. The overall 
decline in Mountain Whitefish densities are somewhat surprising, as most of the surveys 
conducted in the region show stable or increasing Mountain Whitefish populations. Recent 
snorkel surveys in the South Fork Payette River showed that Mountain Whitefish densities in 
that river are similar to those observed in the 1990’s, despite a substantial decrease in the wild 
Redband Trout population (Peterson et al. 2017). Mountain Whitefish populations in the lower 
Boise River below Lucky Peak Dam steadily increased from 1994 through 2013 (the most 
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recent assessment) (Koenig et al. 2015) as well as in the South Fork Boise River below 
Anderson Ranch Dam from 2009 through 2014 (Butts et al. 2016). Mountain Whitefish in the 
NFBR had the lowest correlation with three-year prior average stream flow and density. 
However, I also plotted MFBR average stream flow the year of sampling versus fish densities. 
While this relationship showed a week correlation for all other species, Mountain Whitefish 
showed a moderately strong negative correlation (R2 = 0.65) between sample year average 
stream flow and density. Mountain Whitefish are a schooling fish and many of the snorkel sites 
are either deep holes or at the mouths of tributaries, so perhaps snorkelers encounter a higher 
number of these fish when river flows are lower and these fish are more concentrated in these 
habitats. 
 

Historically, Bull Trout densities are low in the NFBR and no Bull Trout were observed in 
2017. This is most likely due to low overall numbers and the fact that our 2017 surveys followed 
three years of average to below average flows. Additionally, some of the Bull Trout that inhabit 
the NFBR migrate into the river from Arrowrock Reservoir and previous radio tracking of these 
fish found that by August, most of these fish have reached the peak distance of their migrations 
and are spawning in the numerous tributaries of the NFBR (Flatter 2000). In 2017, the river was 
sampled in late July and early August, while in previous years, sampling has varied from early 
July to late August. This inter-year variation in sample timing might influence year-specific 
observations of Bull Trout as these fish migrate through the system. 
 

Densities of the two most prominent non-game species, Northern Pikeminnow and 
suckers, were also well below those previously observed. And again, this was likely related to 
flow conditions in years leading up to the surveys. Additionally, the presence of these two 
species in the NFBR are also likely strongly influenced by Arrowrock Reservoir as this reservoir 
is 11 miles downriver from the confluence of the NFBR and MFBR and supports large 
populations of both species (IDFG, unpublished data). Movement of Northern Pikeminnow and 
suckers into and out of the NFBR are likely correlated with not only flows, but numerous 
conditions in the reservoir, that can be highly variable from year to year. Our observation of a 
Smallmouth Bass was the first on record for the NFBR. Similarly, snorkel surveys in the South 
Fork Payette River in 2016 found the first Smallmouth Bass observed in that river as well 
(Peterson et al. 2018). These observations provide continued evidence of warmer peak summer 
water temperatures due to declining summer minimum flows (Clark 2010). 
 

Due to the extremely low conductivity in the NFBR, snorkeling remains the most 
effective means of estimating fish densities. However, snorkel estimates can be biased by 
variation in observers, visibility, and flow. As a means to help limit this bias, all snorkelers 
attended IDFG’s snorkel training and sites were sampled at low flows during favorable weather 
conditions. Additional bias with historical sampling can occur due to variations in sight locations. 
While historic descriptions, photos, and GPS coordinates helped limit this, exact site replication 
is difficult due to variation in landmarks and river features between sample years. Additionally, 
sites themselves can change within reaches. This is especially true when sites occur at the 
moths of tributaries, as do many of the sites on the NFBR. 
 

Due to the limited accessibility and generally low densities of wild Redband Trout, 
especially of quality size, the upper and lower sections of the NFBR likely see limited fishing 
effort. The majority of the angling effort occurs in the middle roaded section. That section is 
stocked with 10,000 hatchery catchable-sized trout annually and wild Redband densities have 
remained consistent in that section over time. Continued hatchery stocking in this section to 
supplement relatively low numbers of wild fish will continue to provide a fishery in this popular 
recreational section of river.  
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RECOMMENDATION 

Continue to monitor the fish populations in the NFBR by snorkeling trend sites. Given the 
historic sampling timeline, sampling the river on a ten year rotation would likely provide 
adequate trend monitoring.  
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Table 25. All trend sites sample areas (m2), by sample year and section, for the North Fork 
Boise River. Sample direction indicates whether sites were sampled working 
upstream (US) or downstream (DS). 

 

 

 
Table 26. Fish densities (fish/100 m2) by species for each site sampled on the North Fork 

Boise River in 2017. 
 

 
 
 
 

1988 1989 1996 1997 2000 2001 2003 2004 2017

Si lver Creek US / / / / 546.0 / / 485.8 560.0

Graham Bridge US / / / / 549.9 / / 596.9 405.0

Bluejay Creek US / / 521.0 945.5 688.5 / / 709.7 1036.0

Horsefly Creek US / 358.2 358.2 982.4 937.2 / / 968.9 708.0

Deer Park US / / 264.0 / 243.6 / 363.1 / 897.0

Bear River US / / 1389.8 / 1178.0 / 1266.3 / 1296.5

Crooked River US / / 1086.0 / 1214.4 / 1071.0 / 1534.1

Black Rock DS 2825.5 2825.5 1777.9 / / / 1710.5 / 1836.8

Rabbit Creek US 3047.2 / 1293.2 / 1041.3 / 1316.9 / 1429.5

Short Creek US / / 1215.0 / / 971.2 1245.5 / 1302.1

X1 DS / / / / / 1008.7 835.5 / 1008.7

01 Sucker Hole US / / / / / 453.8 753.9 / 1109.7

X2 US / / / / / 1054.5 1123.2 / 1098.5

French Creek US / / 338 / / 768.1 997.9 / 503.2

96 Sucker Hol le DS / / 722 / / / 676.5 / 1003.8

Middle

Lower

Sample site
Sample yearSample 

direction
River 

section

Upper

Wild 
Redband

Bull 
Trout

Westslope 
Cutthroat

Mountain 
Whitefish

Hatchery 
Rainbow Trout

Northern 
Pikeminnow

Sucker 
(var. spp)

0-100 100-200 200-300 >300 All All All All All All All

Si lver Creek 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.00 0.00 0.00

Graham Bridge 0.00 0.25 0.74 0.49 1.48 0.00 0.00 3.95 0.00 0.00 0.00

Bluejay Creek 0.00 0.00 0.10 0.00 0.10 0.00 0.00 1.06 0.00 0.00 0.00

Horsefly Creek 0.14 0.56 0.00 0.14 0.84 0.00 0.14 2.12 0.00 0.00 0.00

Deer Park 1.00 1.67 0.78 0.22 3.68 0.00 0.33 0.00 0.00 0.00 0.00

Bear River 0.08 0.00 0.00 0.08 0.15 0.00 1.39 0.00 0.00 0.00 0.00

Crooked River 0.07 0.00 0.07 0.00 0.13 0.00 0.00 0.20 0.00 0.00 0.00

Black Rock 0.00 0.00 0.11 0.11 0.22 0.00 0.00 0.22 1.09 0.00 0.00

Rabbit Creek 0.07 0.07 0.21 0.28 0.63 0.00 0.00 1.05 0.00 0.00 0.00

Short Creek 0.08 0.08 0.08 0.00 0.23 0.00 0.00 0.00 0.00 0.00 0.00

X1 0.10 0.59 0.89 0.30 1.88 0.00 0.20 0.99 0.00 0.00 0.10

01 Sucker Hole 0.45 0.54 0.45 0.18 1.62 0.00 0.00 0.27 0.00 0.00 0.00

X2 0.27 0.46 0.00 0.09 0.82 0.00 0.00 0.18 0.00 0.00 0.00

French Creek 0.79 0.79 0.60 0.00 2.19 0.00 0.00 0.00 0.00 0.00 0.00

96 Sucker Hol le 0.00 0.10 0.70 0.30 1.10 0.00 0.10 0.20 0.00 0.10 0.00

Tota ls  0.20 0.34 0.31 0.15 1.00 0.00 0.14 0.72 0.07 0.01 0.01

Wild Redband Trout Length (mm)
Site
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Table 27. Fish densities (fish/100 m2) by species for each river section across all sampling 
years of the North Fork Boise River. 

 

 
 

 

  

Wild 
Redband

Bull 
Trout

Westslope 
Cutthroat

Mountain 
Whitefish

Hatchery 
Rainbow Trout

Northern 
Pikeminnow

Sucker (var 
spp)

Year 0-100 100-200 200-300 >300 All All All All All All All

1989 0.00 0.28 0.56 0.00 0.84 0.31 0.36 1.29 0.42 0.48 1.74
1996 0.52 3.53 2.83 0.99 7.86 0.45 0.14 0.84 0.81 0.14 0.00
1997 0.26 1.60 1.14 0.31 3.31 0.21 0.16 0.05 0.00 0.05 0.00
2000 0.93 2.18 1.59 0.36 5.05 1.03 0.08 6.64 0.04 0.00 0.00
2004 0.16 0.88 0.37 0.00 1.40 0.11 0.07 3.22 0.00 0.00 0.00
2017 0.04 0.20 0.21 0.16 0.61 0.00 0.04 1.92 0.00 0.00 0.00
1988 0.02 0.04 0.04 0.00 0.09 0.00 0.00 0.29 0.06 0.00 0.00
1989 0.04 0.14 0.00 0.00 0.18 0.00 0.00 0.28 0.88 0.00 0.00
1996 0.08 0.56 0.32 0.00 0.95 0.00 0.00 1.21 2.43 0.69 1.32
2000 0.42 0.28 0.26 0.21 1.17 0.00 0.00 4.08 0.58 0.64 2.49
2003 0.18 0.37 0.13 0.00 0.68 0.00 0.00 2.10 0.39 0.11 0.00
2017 0.24 0.35 0.23 0.14 0.96 0.00 0.34 0.29 0.22 0.00 0.00
1996 0.00 0.05 0.09 0.05 0.19 0.00 0.00 1.19 0.14 1.12 3.36
2001 0.37 0.74 0.74 0.10 1.95 0.00 0.00 1.63 0.00 0.37 3.60
2003 0.12 0.31 0.26 0.03 0.71 0.02 0.02 1.55 0.00 0.07 0.15
2017 0.28 0.43 0.45 0.14 1.31 0.00 0.05 0.27 0.00 0.02 0.02
88-89 0.02 0.12 0.16 0.00 0.30 0.00 0.00 1.96 0.25 0.00 0.00
96-97 0.10 0.77 0.54 0.12 1.52 0.07 0.03 0.95 1.21 0.63 1.52
00-01 0.57 1.06 0.86 0.22 2.72 0.34 0.03 4.12 0.21 0.34 2.03
03-04 0.15 0.48 0.24 0.01 0.89 0.04 0.02 2.18 0.13 0.07 0.06
2017 0.20 0.34 0.31 0.15 1.00 0.00 0.14 0.72 0.07 0.01 0.01

Wild Redband Trout length (mm)

Al l  Si tes

Middle

Lower

Upper

Section
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Figure 39. Locations of snorkeling sites sampled in the lower section of the North Fork 
Boise River during 2017. Black Rock and Rabbit Creek sites are part of the 
middle sampling section but are included for reference. 

 

 
 

Figure 40. Locations of snorkeling sites sampled in the middle section of the North Fork 
Boise River during 2017. Short Creek is part of the lower section but is included 
for reference. 
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Figure 41. Locations of snorkeling sites sampled in the upper section of the North Fork 
Boise River during 2017. Deer Park is part of the middle section but is included 
for reference. 
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Figure 42.  Length-frequency distribution of Redband Trout (n = 136) in the North Fork Boise 
River during 2017. 

 

 

Figure 43.  Densities (fish/100m2) of all sportfish species (Redband Trout, Westslope 
Cutthroat Trout, Bull Trout, Mountain Whitefish) and the two most prominent non-
game species (Northern Pikeminnow and suckers), among all sample periods in 
the North Fork Boise River.  
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Figure 44.  Average densities (fish/100m2) of Redband Trout in the upper, middle, and lower 
sections of the North Fork Boise River among sample periods. 

 

 
 

Figure 45.  Average densities (fish/100m2) of Mountain Whitefish in the upper, middle, and 
lower sections of the North Fork Boise River among sample periods. 
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Figure 46.  Length-frequency distribution of Mountain Whitefish (n = 115) in the North Fork 
Boise River during 2017. 

 
 

 
 

Figure 47.  Redband Trout densities (fish/100m2) for all sampling periods on the North Fork 
Boise River versus average stream flow for the three years preceding sampling. 
Flows are from the neighboring Middle Fork Boise River Twin Springs flow 
gauge. 
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SOUTH FORK BOISE RIVER RAINBOW TROUT STATUS 

 
ABSTRACT 

The South Fork Boise River (SFBR) downstream of Anderson Ranch Dam is a 
nationally-renowned tailwater-trout fishery. The Idaho Department of Fish and Game staff has 
monitored Rainbow Trout Oncorhynchus mykiss populations in the SFBR every three years 
since 1994. In October of 2017, trout densities (≥ 100 mm) were assessed using mark-recapture 
electrofishing techniques. Mark-recapture estimates of Rainbow Trout density (fish/km; ± 90% 
CI) for all three sites combined was 1,402 + 167 fish/km. With the exception of the year 
following large wildfires, overall SFBR trout density has steadily increased by about 25% for 
each triennial sampling since 2006. Changes in trout density at individual sampling sites are 
more difficult to interpret due to wide confidence intervals and varying recapture efficiencies. 
While overall mark recapture density estimates have showed a steady increase, marking run 
catch rate comparisons across years are more variable. Further investigation into the best 
method for long term trend monitoring is needed. Although the overall population appears to be 
increasing, size structure of wild Rainbow Trout appears to be shifting towards smaller fish, with 
fewer fish in excess of 400 mm sampled in 2017. The reduction of these larger size classes in 
the 2014 and 2017 surveys might be an effect of the large 2013 wildfires that burned much of 
the basin. Future surveys will provide valuable insight into whether the recent shift to a larger 
number of smaller-sized wild trout in the SFBR is a long-term trend or an artifact of post-wildfire 
effects. 
 
 
Author: 
 
 
John D. Cassinelli 
Regional Fishery Biologist  
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INTRODUCTION 

The South Fork Boise River (SFBR) downstream from Anderson Ranch Dam is a 
nationally-renowned tailwater trout fishery and was the first river section in the Idaho 
Department Fish and Game’s (IDFG) Southwest Region to be managed under “Trophy Trout” 
regulations. This fishery is supported by populations of wild Rainbow Trout Oncorhynchus 
mykiss and Mountain Whitefish Prosopium williamsoni. Migratory Bull Trout Salvelinus 
confluentus are present at very low densities, and native nongame fish include Largescale 
Sucker Catostomus macrocheilus, Northern Pikeminnow Ptychocheilus oregonensis and sculpin 
Cottus sp. are also present.  

 
Between Anderson Ranch Dam and its terminus into Arrowrock Reservoir, the SFBR is 

approximately 43km long and consists of two recreationally distinct sections. The roaded 
section is approximately 16km long and runs from Anderson Ranch Dam downstream to 
Danskin Bridge. The canyon section is approximately 27km long and runs from Danskin Bridge 
downstream to Neal Bridge. The roaded section has a public road and access along the entire 
reach, resulting in the most angling effort. It is popular for both drift-boat and wade fishing. The 
canyon section has extremely limited access by foot or road because of high canyon walls and 
is accessible mostly by raft due to varying levels of whitewater in the section.  

 
The Rainbow Trout population in the SFBR roaded section has been monitored by IDFG 

staff every three years since 1994. These efforts have been accompanied by critical evaluations 
of electrofishing methodologies which have resulted in changes in techniques and equipment 
configuration. In 2006, sampling methods for the tailwater section were changed from raft 
electrofishing to canoe electrofishing in order to increase sampling efficiency and obtain better 
population estimates. In addition, three 1-km sites were established within the historic survey 
boundaries for sampling. Kozfkay et al. (2010) demonstrated a pronounced increase in 
electrofishing efficiency for all size groups of Rainbow Trout resulting from the change in 
sampling methodologies. In 2012, an additional mobile anode was added to the electrofishing 
configuration which resulted in further improvement in sampling efficiency, particularly for fish 
exceeding 350 mm (Butts et al. 2015). 
 

The SFBR drainage has undergone some dramatic changes over the past several years. 
In August of 2013, the Elk-Pony fire complex burned roughly 280,000 acres in the basin. These 
fires resulted in two separate large debris and sediment flow events that occurred on several 
tributaries. Notably, sediment flows at Pierce, Granite, Buffalo, and Little Fiddler Creeks created 
large slack-water runs followed by new and more technical rapids, impacting both fish habitat 
and floating conditions for anglers. In 2014, the primary objective for IDFG regarding SFBR was 
to describe the extent of the effects of the sediment flows on fish populations and habitat. To 
address this, the triennial main-stem population assessment was rescheduled to 2014 rather 
than 2015, when it normally would have occurred. In 2017, record snowpack and subsequent 
runoff further changed the SFBR. Runoff in mid-May exceeded 9,000 cfs at the Anderson 
Ranch Dam USGS gauge, the highest flows on record for this gauge. These high flows further 
scoured the sediment inputs from the 2013 slides, further decreasing the depth and length of 
the slack-water areas and decreasing the difficulty of the resulting rapids. 
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METHODS 

Rainbow Trout abundance was estimated at three sites (Figure 48) within the roaded 
section of the SFBR a using mark-recapture techniques. In 2017, Mountain Whitefish 
abundance was not estimated at the upper sight as it had been in previous surveys. Due to the 
large number of Mountain Whitefish in the river, there was concern that efforts to net all 
whitefish during shocking runs was resulting in lower efficiency in capturing Rainbow Trout. 
Therefore, only trout were targeted during the survey. Fish were collected with a canoe 
electrofishing unit consisting of a 5.2-m Grumman aluminum canoe fitted with three mobile 
anodes connected to 15.2-m cables. The canoe served as the cathode and carried the 
generator, Midwest Lake Electrofishing Systems (MLES) Infinity electrofisher, and a live well for 
holding fish. Oxygen was introduced to the live well (2 L/min) through an air-stone. Pulsed direct 
current was produced by a 5,000 watt generator (Honda EG500X). Setting were 25% duty 
cycle, 60 pulses per second, 300-400 volts, producing 1,000-2,000 watts. 

 
Rainbow Trout and Bull Trout were sampled at the three sites during October of 2017 

(Figure 48). Marking runs were conducted at the upper and middle sites on October 11th and the 
lower site on October 12th. Recapture runs at the upper and middle sites occurred on October 
17th and at the lower site on October 18th. Riffles formed the upper and lower reach boundaries. 
Flow was approximately 8.4 m3/s. Crews consisted of twelve or thirteen people. Three people 
operated the mobile anodes, one person guided the canoe and operated the safety switch and 
controlled the output, the remaining eight or nine people were equipped with dip nets and 
captured stunned fish. Only trout were placed in the live well. When the live well was judged to 
be at capacity the crew stopped at the nearest riffle to process fish. 

 
Fish were marked with a 7-mm diameter hole from a standard paper punch with an 

upper, middle, or lower caudal fin punch corresponding to the upper, middle, and lower sites, 
respectively. Differential marking allowed assessment of inter-site movement. Only fish longer 
than 100 mm were marked. Fish were measured for total length (mm) and a subset was 
weighed (g). Fish were released 50 to 100 m upstream from the processing site to reduce the 
potential of movement out of the site or into areas still to be electrofished. During the recapture 
effort, all trout greater than 100 mm were captured and placed in the live well. Fish were 
examined for marks on the caudal fin. All fish were measured for total length (mm). 

 
Site length was determined from 1:24,000 topographic maps. Ten Wetted widths from 

each site were measured with a hand-held laser range finder (Leupold RX series). Site area 
was estimated by multiplying the calculated mean widths over a section and by the section 
length. For braided channels, mean width was measured across the river excluding any 
distances across islands. 
 

Fisheries Analysis + (FA+), software developed by Montana Fish, Wildlife, & Parks, was 
used to generate mark-recapture and electrofishing capture efficiency estimates (MFWP 2004). 
To account for selectivity of electrofishing gear, population estimates (N) were calculated using 
a maximum likelihood estimation to fit the recapture data. A capture probability function of the 
form  
 

Eff = (exp(-5+β1L+ β2L2)) /(1+ exp(-5+β1L+ β2L2)) 
  
where Eff is the probability of capturing a fish of length L, and β1 and β2 are estimated 
parameters (MFWP 2004). Then N is estimated by length group where M is the number of fish 
marked by length group:  
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N = M / Eff 

 
Population estimates (N) were calculated for each site separately and in addition pooled 

for a comprehensive estimate expressed as # fish/km for comparison to surveys from previous 
years. Observed mortalities during the marking run were recorded and excluded from the 
population estimates. 
 

The number of marked fish by site and recapture efficiency were also calculated to 
assess and compare the basic components of the 2017 survey to previous years. Recapture 
efficiency (Reff) was simply calculated as 
 

Reff = R/C 
 
where R is the number of recaptures collected and C is the total number of fish collected during 
the recapture run. 
 

To characterize trends in size structure Rainbow Trout, proportional stock density (PSD) 
was calculated as described by Anderson and Neumann (1996), using 250 mm as stock size 
and 300 mm, 350 mm, and 400 mm as quality size. 

 
 
 

RESULTS 

A total of 730 Rainbow Trout (≥ 100 mm) were sampled during marking and recapture 
runs at the three sites combined (Table 28). A total of 439 Rainbow Trout were marked during 
the marking runs and an additional 291 (38 of which were recaptures) were collected during the 
recapture runs. Mean recapture efficiency, the ratio of recaptured fish to captured fish during the 
recapture runs among sites, was 13% (Table 28). This was an increase from 2014, which had 
the lowest mean recapture efficiency (7%) calculated for any survey since collection methods 
were changed from raft to canoe shocking in 2006. From 2006 to 2012, recapture efficiency 
estimates ranged from 15% to 30%. Site-specific recapture efficiencies for 2017 were variable 
(Table 28). Recapture efficiency for the upper site was 11% while efficiency at the middle site 
was 4% and the lower site was 27%.  
 

Rainbow Trout density (± 90% CI) among trend sites ranged from 1,254 ± 702 fish/km in 
the upper site to 4,495 ± 3,242 fish/km in the middle site (Figure 49). Density at all three sites 
combined was 1,402 ± 167 fish/km. After a leveling off from 2012 to 2014 following the large 
fires, overall trout density once again steadily increased from previous surveys based on mark-
recapture point estimates (Figure 49). As in previous years, site-specific changes in trout 
density remain difficult to interpret due to wide confidence intervals surrounding those 
estimates. Rainbow Trout density in the upper site remained nearly identical to the 2014 
estimate, increasing by 3%, while the lower site showed a 39% decrease from 2014. The middle 
site estimate showed a greater than five-fold increase from 2014 to 2017. This site has 
historically shown the greatest fluctuations in density estimates and also typically has the largest 
confidence bounds (Figure 49). Combined density estimates were expanded into an overall 
abundance estimate of 4,501 Rainbow Trout in 2017 in the 3.1 km that were sampled. 

 
The length distribution of sampled fish has shifted towards smaller fish since the 

previous survey. Length distribution of Rainbow Trout ranged from 120 to 560 mm (Figure 50). 
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Similar to 2014, approximately 50% of all fish captured were between 120 and 240 mm (Figure 
51). Rainbow Trout between 410 and 490 mm comprised 16% of the catch while 4% exceeded 
500 mm. In 2017, the PSD-300 and PSD-350 were the lowest values since these surveys 
began, while the PSD-400 was the lowest since 1997 (Figure 52). 
 

A total of four Bull Trout were collected, with two fish marked and none recaptured. Bull 
Trout ranged from 358 to 576 mm. No population estimate was generated for Bull Trout. 

 

 
DISCUSSION 

The mark-recapture point estimates suggest that the overall Redband Trout population 
in the SFBR has been steadily increasing. Since 2006, the overall population density estimate 
has doubled from 705 to 1,402 fish/km. With the exception of the 2014 post-fire sampling where 
the density estimate was 2% lower than the previous estimate (2012), fish/km estimates have 
increased roughly 25% every three years since 2006.  

 
While the overall mark-recapture estimates have steadily increased, the catch-per-unit-

effort (CPUE) of the initial marking run has been variable. In fact, the lowest single pass catch 
occurred in 2014, yet the mark-recapture estimate for that year was the third highest across all 
sample periods (Figure 53). Variations in recapture run catch and recapture efficiencies of 
marked fish are the largest concerns when comparing temporal mark-recapture estimates, as 
both fluctuate across sample years and sites. The highest recapture efficiencies have 
historically occurred within the lower site, and have ranged from 7 to 18%. In 2017, the 
recapture efficiency in this site was 11% (Table 28). Overall average recapture efficiency since 
2006 (all three sites combined) has been 9.1% and ranged from 7 to 12%. In 2017 our overall 
recapture efficiency was 7%. Additionally, the overall number of fish captured in the recapture 
run has been even more variable ranging from 42 to 71% (average 59%) of the total caught in 
the marking run. Factors such as variation in sampling crew (especially netters) and changes to 
trend sight habitat between sampling years can impact recapture efficiencies. In an effort to limit 
variation in sampling efficiency due to netter bias, we’ve begun to be more selective in 
personnel conducting the surveys as well as utilizing more netters with the hope of missing 
fewer fish. Additionally, Mountain Whitefish are no longer sampled at the same time as trout, in 
an effort to minimize the number of trout that are missed due to efforts to capture whitefish. A 
realistic description of change in the SFBR Rainbow Trout population is likely best provided by a 
combination of mark-recapture and catch per unit effort (CPUE) comparisons with previous 
surveys. 
 

The lower raw catch observed in 2014 followed the large wildfires that occurred in the 
SFBR basin in 2013. Catch in 2014 was 49% of the pre-fire 2012 catch. These results were 
outlined in Butts et al. (2014) and concluded the SFBR Rainbow Trout population experienced a 
post-fire decline. However, despite the concern that there could be continued and prolonged 
post-fire effects on the fish population as previously observed in other systems (Meyer and 
Pierce 2003; Rieman et al. 2012), 2017 catch was 85% of the pre-fire 2012 catch, and it 
appears that the wild Rainbow Trout population is rebounding relatively quickly following the 
fires and subsequent landslides.  

 
While the overall fish population has increased since 2014, one area of concern is the 

change is size structure of the wild Rainbow Trout population through time. The average size of 
captured wild Rainbow Trout has steadily decreased over time (Figure 50). Catch was likely 
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biased towards larger fish in surveys conducted from 1997-2003 as those surveys were 
conducted using raft electrofishing. However, since sampling locations and methodologies were 
standardized in 2006, size structure has continued to shift towards smaller fish. This shift is 
primarily driven by a decrease in fish greater than 400 mm since 2012. The reduction of those 
larger fish in 2014 immediately following the wildfires was likely a direct result of the fire activity 
and subsequent sediment loads (Rieman et al. 2012). Additionally, July-September water 
temperatures recorded at the Neal Bridge USGS gauge in 2013, were the highest on record 
since the gauge began recording river temperature in 2011 (Figure 54). This gauge is at the 
lower end of the drainage and increased water temperatures this low in the system were likely 
most influenced by warmer tributary inputs post-fire. Since the SFBR is a tailwater river, 
temperatures were likely less variable closer to the Anderson Ranch Dam outlet. While 
mainstem temperatures were nowhere near lethal, these documented increases (12% warmer 
in 2013 than any other year since 2011) further emphasize the impacts large-scale wildfires can 
have on a river system (Dunham et al. 2007). All size classes of trout were captured in reduced 
numbers during 2014 sampling. The continued decrease of larger fish in the 2017 surveys is 
likely an artifact of the direct losses immediately following the fire events. Additionally, the 
overall shift in size structure is likely further exacerbated by what appears to be an increase in 
those fish ranging from 250 to 350 mm. This size class of fish have been noticeably 
underrepresented in past sampling years, but were more numerous in the 2017 sampling. 
Finally, similar to past sampling years there appears to be a large population of fish less than 
200 mm. 
 
 The SFBR basin has experienced some unprecedented conditions over the last five 
years including basin-wide wildfires that resulted in significant landslides and debris flows as 
well as historically (post dam construction) high spring flows. These events have reshaped 
significant portions of the river, changing fish habitat in many areas. While the overall wild 
Rainbow Trout population appears healthy, there does appear to be some changes in size 
structure when compared to past years. The 2020 triennial sampling will provide further insight 
into trends in the size structure of the wild Rainbow Trout population in the SFBR. 

 

 
RECOMMENDATIONS 

1. Conduct mark-recapture estimate in one adult trend site during fall 2018 to assess 
abundance and length distributions of Mountain Whitefish.  
 

2. Conduct mark-recapture estimates in the three adult trend sites during fall 2020 to 
assess abundance and length distributions of trout.  
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Table 28. Number of fish by species collected during marking and recapture runs at each 
site in the South Fork Boise River, Idaho during October 2017 population 
assessments. Recapture efficiencies for Rainbow Trout were assessed in all 
three sites. Bull Trout population estimates were not calculated because of low 
sample size. 

 

 
 
  

Site
Transect Length Species No. Captured No. Marked No. Captured No. Marked R/C
Upper Rainbow  Trout 131 106 39 4 0.04
1.03 km Bull Trout 1 1 1 0

Middle Rainbow  Trout 148 148 108 4 0.03
1.09 km Bull Trout 1 1 0 0

Low er Rainbow  Trout 210 185 153 20 0.11
0.99 km Bull Trout 1 1 0 0

Total Rainbow  Trout 489 439 300 28 0.06
3.11 km Bull Trout 3 3 1 0

Marking run               
October 10-11, 2017

Recapture run               
October 17-18, 2017
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Figure 48. Upper and lower boundaries of three trend mark/recapture sampling sites on the 

South Fork Boise River, Idaho below Anderson Ranch Dam.  
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Figure 49. Linear density estimate trends for Rainbow Trout (≥ 100 mm) by reach for the 
South Fork Boise River from 2006 through 2017 from maximum likelihood 
estimation. All sites (top figure) refer to the combined estimate from pooling the 
data from all three sites. 
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Figure 50. Length frequency distributions of Rainbow Trout (≥ 100 mm), during population 
surveys at the South Fork Boise River below Anderson Ranch Dam in 1997-
2014.  

 

 
 

Figure 51. Length composition trends of Rainbow Trout, calculated as proportion of total 
catch, during population surveys at the South Fork Boise River below Anderson 
Ranch Dam from 1997 to 2017. 
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Figure 52. Percent composition and Proportional stock density (PSD) for Rainbow Trout of 

various size classes, collected during approximately triennial mark-recapture 
surveys on the South Fork Boise River downstream from Andersen Ranch Dam 
from 1997 through 2017. For PSD calculations, 250 mm was used as stock size. 

 

 
Figure 53. Single pass raw catch of wild Rainbow Trout (gray bars) in the South Fork Boise 

River vs. mark-recapture density estimates (fish/km; black dots) for all sampling 
since 2006. 
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Figure 54. Average July-September South Fork Boise River water temperatures (°C), by 
year, recorded at the Neal Bridge United States Geological Survey Station. 
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RETURN-TO-CREEL AND TAGGING SUMMARY OF HATCHERY RAINBOW TROUT 
STOCKED IN 2016 

ABSTRACT 

Idaho Department of Fish and Game hatcheries remain integral to managing coldwater 
sportfishing opportunities in Idaho. With the initiation of the Tag-You’re-It program, catch and 
harvest rates have been evaluated in numerous regional waters since 2006 and regional staff 
continue to work to collect tag return data for waters and stocking periods that have previously 
not been evaluated. In 2016, catchables stocked in three community ponds were tagged in 
February (Eagle Island, Payette Greenbelt, and Weiser Community ponds) to evaluate late 
winter angler use. In addition, split tagging at Crane Falls Reservoir (March and April) and Lucky 
Peak Reservoir (April and May) were also evaluated. February Community pond catch varied 
from a low of 19.7% at Payette Greenbelt Pond to a high of 93.5% at Weiser Community Pond. 
Days at large were also variable with a range of 18 to 32 days. Split stockings in Lucky Peak 
Reservoir showed similar total catch rates and similar days at large. Split stockings in Crane 
Falls Reservoir had slightly more variable catch rates while average days-at-large between the 
two release months were similar. These results emphasize the continued importance and 
convenience of utilizing the Tag-You’re-It program to monitor waters and locations on a case-
by-case basis to inform management decisions, as catch and harvest rates often vary drastically 
among waters and stocking times. 
 
 
Author: 
 
 
John D. Cassinelli 
Regional Fishery Biologist 
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INTRODUCTION 

Idaho Department of Fish and Game (IDFG) hatcheries are integral to managing 
coldwater sportfishing opportunities in Idaho. The Southwest Region stocked approximately 
250,000 “catchable” sized Rainbow Trout (8-11”) (herein “catchables”) into 47 different waters in 
2016. The majority of the catchables stocked in the Southwest Region are reared at the Nampa 
Fish Hatchery (95%), with some coming from the Hagerman State Fish Hatchery (5%). With the 
initiation of the Tag You’re It program (see Meyer and Schill 2014), catch and harvest rates 
have been evaluated in numerous regional waters since 2006. These waters have been stocked 
with tagged fish as part of regional evaluations (Koenig et al. 2015) or as part of larger scale 
statewide hatchery evaluation studies (Cassinelli and Koenig 2013, Cassinelli 2014, 2015, and 
2016). More recently, regional staff has worked to “fill in the gaps” and tag fish destined for 
waters that have not been previously evaluated or where previous evaluations have raised 
questions about stocking timings or strategies. Tag return information from these stockings 
continue to provide managers with valuable information that aids in adjusting or maintaining 
hatchery catchable stocking numbers at various waters throughout the region.  
 
 

OBJECTIVE 

1. Summarize tag returns of hatchery Rainbow Trout tagged in the Southwest Region in 
2016. 

 
 

METHODS 

Locations and stocking months identified as lacking tag return data that received tagged 
catchables in 2016 included Eagle Island Park Pond (February), Payette Greenbelt Pond 
(February), and Weiser Community Pond (February). Additionally, Crane Falls Reservoir 
received tagged catchables in March and April and Lucky Peak Reservoir received tagged 
catchables in April and May to evaluate if a split stocking strategy prolonged the trout fisheries 
in those waters. Prior to 2009 in Crane Falls Reservoir and 2015 in Lucky Peak Reservoir, the 
entire allotment of catchables in both waters were stocked in April of each year. 
 

Prior to stocking, roughly 10% of the fish to be stocked into study waters were tagged 
with 70-mm fluorescent orange T-bar anchor tags. Fish were collected for tagging by crowding 
them within raceways and capturing them with dip nets to ensure a representative sample. Fish 
were sedated, measured to the nearest mm, and tagged just under the dorsal fin. Within 24 h of 
tagging, tagged fish were loaded by dip net onto stocking trucks with the normal lot of untagged 
fish and transported to stocking locations.  
 

Angler catch and harvest data was based on the anchor tags that were reported by 
anglers. For a detailed description of the angler tag reporting system used, see Meyer and Schill 
(2014). In short, anglers could report tags using the IDFG “Tag-You’re-It” phone system or 
website (set up specifically for this program), as well as at regional IDFG offices or by mail. To 
facilitate angler reporting of tagged catchables, anchor tags were labeled with “IDFG” and a tag 
reporting phone number on one side, with a unique tag number on the reverse side. Year-
specific tag reporting rates and shedding rates were generated by IDFG’s hatchery trout 
evaluation staff using a subset of $50 reward tags and double tagging a subset of fish. 
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total angler returns (c) were calculated as the number of tagged catchables reported as 
caught within one year of stocking divided by the number of tagged catchables stocked. This 
included all catchables caught, including those released back into the fishery. Angler returns 
were evaluated within the first year post-stocking. Total angler returns were adjusted (c’), to 
estimate the total proportion of catchables caught by anglers for each stocking event, by 
incorporating the angler tag reporting rate (λ), tag loss (Tagl), and tagging mortality (Tagm); 
(which was taken from Meyer and Schill [2014] to be 0.8%). Estimates were calculated for each 
individual stocking event using the formula:  

 

𝑐′ =
𝑐

𝜆(1 − 𝑇𝑇𝑇𝑙)(1 − 𝑇𝑇𝑇𝑚)
 

 
Finally, days-at-large of the catchables that were eventually caught post-stocking was 

calculated by subtracting the stocking date from the date that each angler reporting catching 
their tagged fish. 
 
 

RESULTS 

A total of 743 catchables were tagged and released in five study waters in 2016 (Table 
29). Total catch ranged from a high of 93.5 ± 29.5% for Weiser Community Pond to a low of 
19.7 ± 14.7% at Payette Greenbelt Pond. Similarly, days-at-large were also variable ranging 
from a high of 57 d for the March Crane Falls Reservoir stocking to a low of 18 d for the Payette 
Greenbelt Pond stocking. At most waters, harvest rates mirrored total catch rates. Across all 
waters, harvest rate averaged 72% of the total catch rate meaning the majority of the fish 
caught were harvested. The exception was Eagle Island Park Pond where the harvest rate was 
only 42% of the total catch rate, meaning more fish were caught and released in that water than 
harvested. Water specific total catch and harvest estimates, as well as average days-at-large of 
fish that were caught, are all outlined in Table 29. 
 

Split stockings in Lucky Peak Reservoir in April and June showed similar total catch 
rates (21.8 ± 8.2% and 24.1 ± 8.7%, respectively) as well as similar days at large (44 d and 50 
d, respectively). Split stockings in Crane Falls Reservoir were slightly more variable across 
March and April with March stocked catchables having a total catch of 45.2% and April stocked 
catchables having a total catch of 31.3%. However, average days-at-large between the two 
release months were similar with March catchables at large for an average of 57 days and April 
catchables at large for an average of 49 days (Table 29). 
 
 

DISCUSSION 

 Catch and harvest of hatchery catchables across waters and stocking periods remain 
variable and continued tag return information is further helping managers refine when and 
where to stock. The waters and dates for which fish were tagged in 2016, were targeted to 
answer specific questions related to data holes in our previous tag return info. February 
stockings into community ponds were targeted in 2016 as there was little prior information 
regarding how well these late-winter stocked fish return to creel. Conditions in late February in 
southwest Idaho can be highly variable but generally consist of colder weather and reduced 
fishing effort. Additionally, these stocked catchables may not survive in these waters long 
enough to be exploited by anglers later in the spring as weather improves and effort increases. 
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Interestingly, two of these waters (Eagle Island Park and Weiser Community ponds) showed 
very high total catch for February stocked catchables (91.6% and 93.5% total catch, 
respectively), while the third (Payette Greenbelt Pond) showed low total catch (19.7%). These 
results emphasize the continued importance and convenience of utilizing the Tag You’re It 
program to monitor waters and locations on a case by case basis to make the best 
management decisions, as catch and harvest rates often vary drastically across waters and 
stocking times, even if those waters and times are similar to each other. 
 
 In addition to evaluating late winter stocking in community ponds, “split” stockings at two 
waters were also evaluated. Historically, both Crane Falls and Lucky Peak reservoirs received 
all their catchables for the year in April. To evaluate if it would spread out the fishery over an 
extended time period, spring stocking at both waters was split across two months (Crane Falls 
receives additional fall stocking in October). For both waters, this splitting strategy provided 
adequate catch rates and similar days at large. As such, this split stocking strategy appears to 
be adding the benefit of spreading out the fishery over an extended period of time. Average 
days-at-large at both waters for both stockings was between 44 and 57 days. While we do not 
have pre-split stocking data for Crane Falls Reservoir, these numbers are similar to the average 
days-at-large for Lucky Peak Reservoir prior to splitting the stocking (65 days for catchables 
stocked in 2014). Since both catch rates and average days-at-large have stayed similar with the 
split stocking, the split-stocking strategy provides an overall extended fishery and is 
accomplishing the goal of “spreading out” the fishery at both waters. Lucky Peak Reservoir 
catchables were tagged again in April and May of 2017 to further evaluate the split stocking 
approach and tag returns from those stockings will be evaluated in the 2018 report. 
 
 

MANAGEMENT RECOMMENDATIONS 

1. Continue February stocking of catchable Rainbow Trout in Eagle Island Park Pond and 
Weiser Community Pond in February 
 

2. Reduce or discontinue February Stocking of Payette Greenbelt Pond 
 

3. Continue “split” stocking at both Crane Falls and Lucky Peak reservoirs but evaluate 
Lucky Peak another year to see if days-at-large with split stocking remains similar 
 

  



131 

Table 29.  Harvest and total catch (with 95% confidence intervals), and mean days at large 
by water and stocking date.  

 

 
 
 
 
  

Water
Stocking 

date
Number 
tagged

Harvest 95% CI
Total 
catch

95% CI
Median days-

at-large)
3/28/2016 96 32.7% 13.8% 45.2% 16.3% 57
4/19/2016 100 28.9% 12.8% 31.3% 13.3% 49

Eagle Island Park Pond 2/17/2016 50 38.6% 20.0% 91.6% 29.1% 32
4/19/2016 199 14.5% 6.6% 21.8% 8.2% 44
5/24/2016 200 16.9% 7.1% 24.1% 8.7% 50

Payette Greenbelt Pond 2/24/2016 49 14.8% 12.8% 19.7% 14.7% 18
Weiser Community Pond 2/24/2016 49 78.7% 27.6% 93.5% 29.5% 30

Crane Falls Reservoir

Lucky Peak Reservoir
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LONG-TERM MONITORING OF REDBAND TROUT POPULATIONS IN THE OWYHEE 
RIVER DRAINAGE  

ABSTRACT 

During 2017, the Idaho Department of Fish and Game continued population and trend 
monitoring for interior Redband Trout Oncorhynchus mykiss gairdner within the Idaho portion of 
their distribution. As part of that effort, I sampled three tributaries located in the Jordan Creek 
watershed (HUC 4) in 2017. Utilizing a systematic sampling design, I selected 36 sites to be 
sampled among the three tributaries (Josephine, Lousia and Rock creeks). I sampled 29 sites, 
of which seven sites were dry and 22 sites were wet. I observed Redband Trout in 10 of the wet 
sites and estimated the percent occupancy for Josephine, Louisa and Rock creeks at 14%, 
86%, and 20%, respectively. Density estimates for sites, which contained Redband Trout, 
ranged from 0.1 to 167 fish/100 m2. Overall, capture efficiencies were high, ranging from 50 to 
100%. This year’s survey provided baseline information for Louisa Creek. The Redband Trout 
found in Josephine and Rock creeks are low-density populations and appear stable compared 
to the previous survey conducted in 2008. 
 
 
Author:  
 
 
Michael P. Peterson 
Regional Fishery Biologist 
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INTRODUCTION 

Redband Trout Oncorhynchus mykiss gairdneri are native to all major river drainages in 
Southwestern Idaho. Within this large and diverse geographical area, Redband Trout have 
adapted to a variety of stream habitats, including those of montane and desert areas. Some 
controversy has existed regarding whether adaptation to these disparate habitats has led to 
speciation at some level. In 1997, Redband Trout that reside in desert locales were petitioned 
for listing under the Endangered Species Act (ESA; USFWS 2000), under the assumption that 
they could be considered a separate subspecies. The petition was denied. Since that time, 
additional research has indicated that only one species of resident stream dwelling Redband 
Trout may exist in Southwest Idaho (Cassinelli 2008). Regardless of species designations, it is 
important to monitor Redband Trout population status across their full distribution. Population 
status of the Redband Trout from montane habitats has been extensively studied in 
Southwestern Idaho. However, due to remoteness and little angling interest (Schill et al. 2007), 
Redband Trout from desert habitats have received less attention. These habitats include 
tributaries of the Bruneau, Owyhee, and Snake River drainages most often in headwater areas. 
As these populations are near the southern extent of their range and water temperatures are 
projected to increase, it has become more important to monitor these populations closely 
(Narum et al. 2010).  

 
Since the 1997 petition for listing was denied, a considerable amount of effort has been 

placed on determining the current species distribution and developing conservation strategies to 
ensure persistence. Zoellick et al. (2005) completed a long-term assessment of Redband Trout 
distribution, density, and size structure. This assessment compared Redband Trout population 
characteristics at 43 sites within the Bruneau, Owyhee, and Snake river drainages from 1993-
2003 to data collected at the same sites during 1977-1982. In 2012, biologists conducted a 
rangewide assessment, which relied heavily on available data and the expert opinion to identify 
the current distribution (Muhlfeld et al. 2015). The assessment identified a framework to develop 
rangewide conservation measures and to provide structure for long-term species persistence, 
which was developed in 2016 (IRCT 2016). Specifically within the Conservation Strategy, the 
Idaho Department of Fish and Game (IDFG) agreed to continue population and trend monitoring 
within Redband Trout distribution. In 2017, I conducted Redband Trout surveys in three 
tributaries within the Jordan Creek watershed (a tributary of the Owyhee River) located in the 
high desert environs of Southwest Idaho. 
 
 

METHODS 

During 2017, I determined sample sites following the systematic sampling design 
described in Peterson et al. (2017), which allowed for approximately five percent of total stream 
length to be sampled. During 2017, Josephine, Louisa and Rock creeks were surveyed within 
the Jordan Creek watershed (HUC 4). I selected 36 sites, within the three tributaries, to conduct 
the 2017 surveys. I added GPS survey site coordinates to the survey map to identify land 
ownership. During 2017, 50% of the selected sites were located on private property. Private 
property access was not obtained for two sites due to difficulties contacting the landowner; 
subsequently, these sites were not sampled. 

 
Using multiple-pass depletion methods, I estimated fish population characteristics at all 

sites. I installed block nets at the upstream and downstream end of each transect. Fish were 
collected with a Smith Root backpack electrofisher (Model LR-24) and a two- or three-person 
crew. Captured Redband Trout were held in small buckets and transferred to a livewell placed 
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downstream of the site, where they were identified to species and measured for total length (± 1 
mm). Non-game species, if captured, were identified to species, and visually categorized as 
sparse (1-10), many (10-50), or abundant (>50). The number of passes completed depended on 
catch during the first pass. If Redband Trout catch in the first pass was less than five, sampling 
was terminated. If more than five Redband Trout were sampled, a second pass was completed. 
If catch remained relatively high in subsequent passes (>25% of the previous pass) additional 
passes were completed. In addition, herpetofauna were identified visually to species and 
recorded as eggs, larval form, juvenile, or adult.  

 
We sampled 29 sites during 2017 within three tributaries of the Jordan Creek watershed 

(Figure 55). Population estimates were calculated using MicroFish 3.0 (Van Deventer 2006). 
Due to the potential for size-related catchability differences, population estimates were 
calculated for two strata: (1) trout less than 100 mm, and (2) trout greater than or equal to 100 
mm, then summed. If all sampled fish were collected in the first pass, maximum likelihood 
estimates could not be developed and capture efficiency was assumed 100%. To determine the 
percent occupancy for each stream, I divided the number of sites where Redband Trout were 
observed by the number of sites surveyed (wet and dry combined). Confidence intervals for 
mean density and the percent occupancy were calculated using an ∝ = 0.05.  

 
 

RESULTS 

Redband Trout were observed within all three tributaries that were sampled in 2017. 
Redband Trout total catch ranged from 0 to 159 trout per site. The mean density of Redband 
Trout for all surveyed sites was 12.0 ± 13 trout/100 m2 (mean ± 95% CI). The mean density at 
occupied sites was 34.0 (± 38) trout/100 m2. Densities, for all fish sizes at occupied sites, 
ranged from 0.1 (± 1) to 167.0 (± 17) trout/100 m2 (Table 30). A total of 344 Redband Trout were 
sampled in 2017, of which 312 (91%) were less than 100 mm and 32 (9%) were greater than 
100 mm. Capture probabilities were relatively high and ranged from 0.50 to 1.00. The mean 
capture probability was 0.59 ± 0.31 and 0.79 ± 0.23 for fish <100 mm and ≥100 mm, 
respectively. Length frequency data are presented in Figure 56. Other native species observed 
included Bridgelip Sucker Catostomus columbianus, Largescale Sucker Catostomus 
macrocheilus, Leopard Dace Rhinichthys falcatus, Northern Pikeminnow Ptychocheilus 
oregonensis, Redside Shiner Richardsonius balteatus, Speckled Dace Rhinichthys osculus, and 
Sculpin spp.. Nonnative species included Brown Bullhead Ameiurus nebulosus and Largemouth 
Bass Micropterus salmoides. 

 
Seven survey sites were dry in 2017 (Table 31). We observed Redband Trout in 10 of 

the 22 wet sites. The percent occupancy was calculated at 14% (0 – 58%; 95% CI), 86% (42 – 
99%), and 20% (5 – 49%) for Josephine, Louisa, and Rock creeks, respectively (Table 31). 
Sampling occurred on approximately three to five percent of each stream.  

 
 

DISCUSSION 

I continued sampling within the Jordan Creek HUC 4, using the systematic sampling 
methodology initiated in 2016, three tributaries, Josephine, Louisa, and Rock creeks. The 
systematic sampling will allow for the development of specific tributary or basin wide abundance 
estimates. Muhlfeld et al. (2015) recommended this type of rigorous sampling design. Similar 
numbers of Redband Trout were sampled in Josephine (n = 2) and Rock (n = 3) creeks as those 
presented in 2008 (Kozfkay et al. 2010). Sampling did not occur at the same locations as the 
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2008 survey; however, these populations appear to be stable but low densities. The densities 
observed in Josephine and Rock creeks validated information presented in the 2012 
assessment with population densities ranging from 0 to 35 fish/km. Prior surveys did not identify 
any non-native species during the surveys, however, I observed Largemouth Bass in Josephine 
Creek (n = 2) and Brown Bullhead in Rock Creek (n = 5). I was unable to locate any previous 
stocking records for either tributary, which indicates these fish are pioneering upstream from 
other locations or that unwanted, perhaps illegal, stocking had occurred. Future surveys should 
continue to monitor for the presence/absence of non-native species.  

 
Louisa Creek had a high-density Redband Trout population when compared to the 

surrounding streams (Josephine and Rock creeks). Louisa Creek had densities similar to those 
observed in Combination Creek (Peterson et al. 2018). The estimates of density and stream 
occupancy produced in Louisa Creek provided data for an additional stream that was missing 
from the 2012 range wide assessment. It also provided a baseline for future population surveys 
within the tributary. Louisa Creek has a complete passage dam approximately 2 km upstream 
from the confluence with Rock Creek at Triangle Reservoir. The dam may serve as a protective 
barrier, keeping non-native species from Rock Creek from moving into the upper portion of 
Louisa Creek. The genetic status of the Louisa Creek population is currently unknown. Records 
from the IDFG stocking database do not indicate any previous stocking of coastal Rainbow 
Trout had occurred in Louisa Creek or the reservoir upstream of the dam. Genetic samples 
should be collected and examined prior to considering this for a conservation population.  

 
 

MANAGEMENT RECOMMENDATIONS 

1. Continue to monitor Redband Trout distribution and abundance within the Jordan Creek 
HUC 4, using the systematic sampling design developed in 2016.  
 

2. Continue monitoring for presence/absence of non-native species within the Jordan 
Creek HUC 4.  
 

3. Collect genetic samples from Louisa Creek and streams sampled in subsequent years to 
determine population relatedness and purity.  
 

4. Identify a habitat improvement project that would benefit Redband Trout within the 
Jordan Creek basin.  
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Table 30. Site specific population (N), capture probability, and density estimates for Redband Trout of all sizes, less than 100 
millimeters (mm) and greater than or equal to 100 mm in total length. Lower (LCL) and upper (UCL) confidence limits 
were calculated with an ∝ = 0.05 for the population and density estimates.  

 
 

 
  
 
 
 

Site # Stream name Run 1 Run 2 Total N LCL UCL
Confidence 
range (%)

Capture 
probability*

Density 
#/100m2 LCL UCL

JC 03 Josephine Creek 2 0 2 2 2 2 0.0 1.00 0.6 0.6 0.6
LA 01 Louisa Creek 4 0 4 4 4 4 0.0 1.00 3.5 3.5 3.5
LA 02 Louisa Creek 31 15 46 56 38 74 32.1 0.57 40.9 27.7 54.0
LA 03 Louisa Creek 119 40 159 177 159 195 10.2 0.68 167.0 150.0 184.0
LA 04 Louisa Creek 68 18 86 91 83 99 8.8 0.75 72.2 65.9 78.6
LA 05 Louisa Creek 15 2 17 17 16 18 5.9 0.90 19.3 18.2 20.5
LA 06 Louisa Creek 27 0 27 27 27 27 0.0 1.00 35.1 35.1 35.1
RC 02 Rock Creek 1 0 1 1 1 1 0.0 1.00 0.1 0.1 0.1
RC 03 Rock Creek 0 1 1 1 1 1 0.0 0.50 0.2 0.2 0.2
RC 17 Rock Creek 1 0 1 1 1 1 0.0 1.00 0.6 0.6 0.6

JC 03 Josephine Creek 2 0 2 2 2 2 0.0 1.00 0.6 0.6 0.6
LA 01 Louisa Creek 3 0 3 3 3 3 0.0 1.00 2.6 2.6 2.6
LA 02 Louisa Creek 29 15 44 56 34 78 39.3 0.53 40.9 24.8 56.9
LA 03 Louisa Creek 110 38 148 166 148 184 10.8 0.67 156.6 139.6 173.6
LA 04 Louisa Creek 58 16 74 79 71 87 10.1 0.74 62.7 56.3 69.0
LA 05 Louisa Creek 14 1 15 15 14 16 6.7 0.94 17.0 15.9 18.2
LA 06 Louisa Creek 26 0 26 26 26 26 0.0 1.00 33.8 33.8 33.8
RC 02 Rock Creek 0 0 0 0 0 0 0.0 0.00 0.0 0.0 0.0
RC 03 Rock Creek 0 0 0 0 0 0 0.0 0.00 0.0 0.0 0.0
RC 17 Rock Creek 0 0 0 0 0 0 0.0 0.00 0.0 0.0 0.0

ALL

< 100 mm
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Table 30. Continued. 
 

 
 
 
 
 
Table 31.  Stream specific statistics for sites surveyed during 2017 which include number of sites selected and sampled, the 

percent of the stream sampled, the number of sites that were dry and wet, the number of sites Redband Trout were 
observed, and the percent occupancy for the stream. Lower (LCL) and upper (UCL) confidence limits were calculated 
with an ∝ = 0.05 for the percent occupancy estimates. 

 

 

Site # Stream name Run 1 Run 2 Total N LCL UCL
Confidence 
range (%)

Capture 
probability*

Density 
#/100m2 LCL UCL

JC 03 Josephine Creek 0 0 0 0 0 0 0.0 0.00 0.0 0.0 0.0
LA 01 Louisa Creek 1 0 1 1 1 1 0.0 1.00 0.9 0.9 0.9
LA 02 Louisa Creek 2 0 2 2 2 2 0.0 1.00 1.5 1.5 1.5
LA 03 Louisa Creek 9 2 11 11 9 13 18.2 0.85 10.4 8.5 12.3
LA 04 Louisa Creek 10 2 12 12 11 13 8.3 0.86 9.5 8.7 10.3
LA 05 Louisa Creek 1 1 2 2 0 15 650.0 0.67 2.3 0.0 17.0
LA 06 Louisa Creek 1 0 1 1 1 1 0.0 1.00 1.3 1.3 1.3
RC 02 Rock Creek 1 0 1 1 1 1 0.0 1.00 0.1 0.1 0.1
RC 03 Rock Creek 0 1 1 1 1 1 0.0 0.50 0.2 0.2 0.2
RC 17 Rock Creek 1 0 1 1 1 1 0.0 1.00 0.6 0.6 0.6

> 100 mm

Stream name
Sites 

selected
Sites 

sampled

% of 
stream 

sampled
Dry  
sites

Wet 
sites

# of sites 
Redband 

Trout 
were 

observed
% 

Occupancy LCL UCL
Jospehine Creek 7 7 3.5% 2 5 1 14.3% 0.0% 58.0%
Louisa Creek 7 7 5.3% 1 6 6 85.7% 42.0% 99.0%
Rock Creek 22 15 3.3% 4 11 3 20.0% 5.0% 49.0%
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Figure 55. Location of sample sites within the Jordan Creek drainage that were surveyed to 

assess Redband Trout populations in 2017. 
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Figure 56. Length-frequency histogram for Redband Trout sampled in Louisa Creek (n = 

211) during 2017 electrofishing surveys. Histograms were not constructed for 
Josephine or Rock creeks due to small sample sizes (n = 2 and n = 3, 
respectively).  
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AGE, GROWTH, AND MORTALITY OF CHANNEL CATFISH IN THE SNAKE RIVER 
UPSTREAM OF BROWNLEE RESERVOIR 

ABSTRACT 

The first release of Channel Catfish Ictalurus punctatus (CAT) in the Snake River 
occurred in 1939. A self-sustaining population developed and the Idaho Department of Fish and 
Game manages the population to provide angling and harvest opportunities. Understanding of 
CAT population dynamics, such as age, growth, and mortality, in the Snake River upstream of 
Brownlee Reservoir to Swan Falls Dam is limited. In June 2008, a nonrandom sample of CAT 
was collected using boat electrofishing. CAT pectoral spines (n = 98) were removed and 
processed for aging. Cross-sections were cut from each pectoral spine and age was assigned 
by counting annuli. Fish length and age data were utilized to estimate length at age, length and 
age frequency, growth, proportional stock density (PSD), relative growth index (RGI), relative 
weight (Wr), and total annual mortality. Age estimates ranged from 3 to 10 years, with 67% of 
the sample comprised of age-7 and age-8 fish. PSD was calculated at 98, which indicates this 
population has an unbalanced size structure skewed towards large fish. RGI and Wr were 
calculated at 102 and 108, respectively, suggesting above average length and weight when 
compared to other populations. Total annual mortality was estimated at 51% for fish age-7 or 
older. The fast growth observed in this population places it between the 50th and 95th percentile 
when compared to CAT populations found throughout North America. Though not measured, 
exploitation for this population appears to be relatively low, based on the age and size structure. 
Collecting a random, more representative sample of the population, over a greater spatial and 
temporal scale, would improve our understanding of this population and reduce some of the 
potential biases associated with using such a limited sample from within a large river reach. 
 
 
Author:  
 
 
Walter “CJ” Earl 
Fishery Technician 
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INTRODUCTION 

The Snake River supports a popular Channel Catfish Ictalurus punctatus (CAT) fishery. 
CAT were first introduced into the Snake River in Idaho in 1939. By 1945, CAT had been 
introduced into multiple water bodies of southern Idaho (Campbell 1963). Introduced CAT in 
southern Idaho originated from stocks in the Platte River in Nebraska, the Green River in Utah, 
and an unknown location in Texas (Campbell 1963). Limited information exists for the 
population located upstream of Brownlee Reservoir. Shrader et al. (2003) provided a synopsis 
of mean length-at-age, exploitation, movement, and instantaneous total mortality for this 
population. There are no records of CAT stocking in the Snake River since the 1940s, which 
indicates the population is naturally reproducing and self-sustaining. Fairly recent electrofishing 
surveys indicate that CAT are abundant and possess a quality size structure (IDFG Mike 
Peterson, personal communication). 

 
Snake River CAT are currently managed by the Idaho Department of Fish and Game 

(IDFG) under statewide general harvest regulations with no daily bag limit or size restrictions. 
IDFG translocates CAT from this population to several community ponds to provide additional 
angler opportunity. Translocation efforts began in 2008 through 2017, and so far 7,896 CAT 
have been translocated (IDFG Mike Peterson, personal communication). Basic population 
demographic information such as understanding of the age, growth, and mortality will improve 
our understanding of this population and will offer a baseline for future studies. Furthermore, it 
will allow us to assess whether current management direction including translocations are 
appropriate for the donor stock.  
 
 

STUDY AREA 

The Snake River between Swan Falls Dam and Brownlee Reservoir flows through the 
Middle Snake-Succor Creek Subbasin and encompasses 2,002 square miles (IDEQ 2003). Site 
elevation is approximately 660 msl. The river flow is subject to upstream controlled release from 
the Swan Falls Dam, which is utilized for hydroelectric power production, and downstream 
inputs from small tributaries and the Boise, Payette, and Weiser Rivers. Mean June discharge at 
the study site is 14,500 cfs with a mean temperature of 20.1° C (USGS 2018). The Idaho 
Department of Environmental Quality lists this section of the Snake River as impaired due to 
nutrient loading from the upstream segment of the Snake River (IDEQ 2003). The river contains 
both cold water (e.g. White Sturgeon Acipenser transmontanus) and warm water species (e.g. 
Black Crappie Pomoxis nigromaculatus). The river’s location (near the urban center of the 
state), accessibility, and the variety of game fish make it an important fishery to anglers. 

 
 

OBJECTIVE 

1. Improve understanding of population dynamics, specifically age, growth, and mortality of 
the CAT population found in the Snake River upstream of Brownlee Reservoir. 
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METHODS 

Boat electrofishing was used to capture 98 CAT as part of a non-random sampling event 
on the Snake River upstream of Brownlee Reservoir in the summer of 2008. Captured CAT 
were weighed (± 1 g) and measured for total length (nearest mm). In addition, a pectoral spine 
was removed and dry stored for later use in age estimation. Pectoral spines have been shown 
to be as reliable as otoliths for age determination (Columbo et al. 2010). In 2017, 0.4 mm-thick 
cross sections of each pectoral spine were cut from the distal end of the basal groove with a low 
speed rotary saw (Nielsen and Johnson 1983). Sections were placed on a slide and imaged 
with a dissecting microscope and aging software. Ages were independently assigned by two 
readers by counting annuli. Disagreements in age were resolved by re-evaluation of images 
jointly, and if no consensus was reached the sample was removed from further analysis. 

 
Age and length data were used to estimate age structure and develop length-frequency 

histograms. Proportional stock density (PSD) was calculated to describe the relationship 
between the frequency of recorded CAT lengths as 

 

𝑃𝑃𝑃 =  
𝑁𝑁𝑁𝑁𝑒𝑁 𝑜𝑜 𝑜𝑓𝑓ℎ ≥ 𝑄𝑁𝑇𝑄𝑓𝑄𝑄 𝑓𝑓𝑠𝑒
𝑁𝑁𝑁𝑁𝑒𝑁 𝑜𝑜 𝑜𝑓𝑓ℎ ≥ 𝑃𝑄𝑜𝑐𝑆 𝑓𝑓𝑠𝑒

 × 100 

 
where quality size (410 mm total length) and stock size (240 mm total length) were identified in 
Nielson and Johnson (1983). Mortality rates were estimated by calculating instantaneous and 
annual mortality using Catch-Curve analysis code developed by Ogle (2016) for Program R.  
 

Growth parameters were estimated using the von Bertalanffy growth model by fitting 
age-at-length data into R (Ogle 2016) utilizing the equation 

 

𝐿age =  𝐿∞ ( 1 – 𝑒−𝐾 (𝑡−𝑡0)) 
 
where Lage is the mean length-at-age, L∞ is the theoretical maximum length, K is the growth 
coefficient, and t0 is the theoretical age when length equals zero (Quist et al 2003). A relative 
growth index (RGI) was then created to further characterize CAT growth: 

 
RGI = ( Lt / Ls ) × 100 

  
where Lt is the observed length at age t, and Ls is the predicted age-specific standard length 
obtained from the estimated von Bertalanffy growth model equation. RGI values greater than 
100 indicate growth is above average, whereas an RGI value below 100 indicates growth below 
average (Quist et al 2003). Relative weight (Wr) was calculated using a standard equation 
developed specifically to characterize CAT body condition (Blackwell et al 2000). Wr values 
calculated to be greater than 100 indicate above average body condition, whereas values below 
100 indicate below average condition.  

 
 

RESULTS 

CAT length, age, growth, and mortality characteristics suggest the population is healthy. 
CAT age estimates ranged from 3 to 10 years. The largest portion of the sample was age-7 and 
age-8, which composed 67% of the total sample (Figure 57). Average length of CAT was 527 
mm and ranged from 370 to 600 mm (Figure 58). PSD was estimated at 98, suggesting the 
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sample was skewed towards large fish. Instantaneous annual mortality (Z) was estimated to be 
0.717, and total annual mortality (A) was 0.512 (± 0.20, 95 % CI; Figure 59). CAT were not fully 
recruited to our sampling gear until age 7, suggesting younger fish were not utilizing the habitat 
where the sample was obtained or our sampling method was less effective at capturing smaller 
fish. The von Bertalanffy growth model was constructed with values of L∞ = 723.04, K = -0.14, 
and t0 = 1.50 (Figure 60). RGI was calculated at or near 100 for each age category (Figure 61), 
with only age 4 being under 100 (98). Mean Wr was estimated to be 108, suggesting fish were 
above average body condition (Figure 62). 
 
 

DISCUSSION 

Our sample allowed us to describe some aspects of recent population dynamics to 
compare to other CAT populations and to increase our understanding of the population. Our 
sample consisted of individuals ranging from age-3 to age-10, which was consistent with Hubert 
(1999). Hubert identified that less than 23% (23 out of 102 populations) of the CAT populations 
recorded fish older than age-10. Hubert (1999) also created growth percentile ranges for CAT 
ranging from age-3 to age-10. According to these percentiles, this population grows quickly 
compared to others. Age-3 fish ranked in the 95th percentile, with ages 4-9 in the 75th percentile, 
and age 10 in the 50th percentile. The estimates of RGI and Wr indicate slightly above average 
growth and body condition across all age categories. Length frequency data indicated this 
sample had unbalanced size structure skewed towards large fish. The estimated total 
instantaneous mortality (Z; 0.717) and annual mortality (A; 51%) for CAT age-7 and older is 
consistent with a previous CAT study in the Snake River. Shrader et al. (2003) estimated total 
instantaneous mortality (Z) to be range from 0.50 to 0.78 between 1995 and 1997. Von 
Bertalanffy growth parameters were similar to those presented in Shrader et al. (2003) and the 
North American CAT standard (Jackson and Quist 2008). Comparison of the model values to 
the North American CAT standard (particularly L∞) suggests this population does not reach the 
same maximum average size potential as other populations. Our sample contained individuals 
with lengths exceeding 500 mm at age 6 (or older), whereas Shrader et al. (2003) found that 
CAT in the Snake River only reached lengths greater than 500 mm at age 10 or older. This shift 
in length-at-age suggests that growth rates may have increased since the earlier study. Periodic 
monitoring of the population should be conducted to identify if growth rates vary through time. 

 
This sample was obtained from one location at one-time, utilizing one sampling 

methodology. These factors could have biased our estimates of mortality and size structure for 
the population. However, data from annual translocation activities indicate that fish with similar 
size structure are sampled consistently here (IDFG Mike Peterson, personal communication). 
The presence and abundance of age 8-10 CAT suggests this population likely experiences low 
exploitation, which was also observed by Shrader et al. (2003). Considering these limitations, 
current management of this population appears to be effective and no changes are necessary. 
Translocations of CAT does not appear to be having a negative effect on the population. 
Collecting a more representative sample of the population, over a greater spatial and temporal 
scale, would improve our understanding of this population and should be considered for 
monitoring or to assess population demographics or management changes in future years. 

 
 

MANAGEMENT RECOMMENDATIONS 

1. Continue with current management direction for CAT in the Snake River between Swan 
Fall Dam and Brownlee Reservoir. 
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2. Continue with the CAT translocation program to increase angler opportunity within 

community ponds. 
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Figure 57. Age-frequency histogram for CAT (n = 97) sampled in the Snake River between 

Brownlee Reservoir and Swan Falls Dam during 2008.  
 
 
 
 

 
 
 
Figure 58. Length-frequency histogram for CAT (n = 98) sampled in the Snake River 

between Brownlee Reservoir and Swan Falls Dam during 2008.  
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Figure 59. Catch-curve analysis for CAT (n = 97) sampled in the Snake River between 

Brownlee Reservoir and Swan Falls Dam during 2008.  
 
 
 
 

 
 
 
Figure 60. Von Bertalanffy growth model for CAT (n = 97) sampled in the Snake River 

between Brownlee Reservoir and Swan Falls Dam during 2008.  
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Figure 61. Mean calculated RGI by age class for CAT (n = 97) sampled in the Snake River 
between Brownlee Reservoir and Swan Falls Dam during 2008. The solid 
horizontal line at 100 represents the national standard average RGI value. 

 
 

 

 
 

 
Figure 62. Relative weight (Wr) for CAT (n = 97) sampled in the Snake River between 

Brownlee Reservoir and Swan Falls Dam during 2008. The solid horizontal line at 
100 represents the national standard average Wr value.  
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THE SOUTHWEST REGION’S FISHING AND BOATING ACCESS PROGRAM 

ABSTRACT 

Staff maintains 48 fishing and boating access sites within IDFG’s Region 3. Sites need 
continual maintenance, repair, and cleaning. These responsibilities were completed as usual. In 
addition, staff facilitated the completion of several improvement projects at IDFG-owned 
properties including Horseshoe Bend Mill Pond, Martin Landing, Wilson Ponds, and Sawyers 
Pond. Furthermore, staff facilitated the development of fishing and boating infrastructure at non-
department properties including Black Sands at CJ Strike Reservoir and Caldwell Rotary Pond. 
Lastly, staff spent considerable time working on partnerships to cooperatively manage camping 
at Horsethief Reservoir with the YMCA, improve access to the lower Payette River with the Gem 
County, and to renew a memorandum-of-understanding with Boise County to allow community 
service projects and maintenance of a picnic area at Horseshoe Bend Mill Pond.  
 
 
Author(s): 
 
 
Dennis Hardy 
Recreation Site Maintenance Foreman 
 
 
Joseph R. Kozfkay 
Regional Fishery Manager 
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INTRODUCTION 

The goal of Idaho Department of Fish and Game’s Fishing and Boating Access program 
is to provide high-quality developed access sites and amenities that allow hunters, anglers, and 
trappers to safely utilize and enjoy a wide variety of water types throughout southwest Idaho. 
Staff maintains 48 fishing and boating access sites within IDFG’s Region 3 boundaries including 
the McCall sub-region. Within this large geographical area, a total of 27 developed access sites 
are located on properties owned by IDFG, while the remaining 21 developed access sites 
provide opportunities on and from non-department owned properties. Also, access to properties 
owned by others (state, federal, or non-governmental organizations) is provided with 
cooperative agreements, memorandums-of-understanding, or right-of-ways. Access facilities 
and properties require a high amount of maintenance. Maintenance activities and frequencies 
are adjusted to account for use, weather, and other reasons. Typical maintenance activities 
include: pumping and cleaning vault toilets, inspecting and maintaining dams and water control 
infrastructure, grading roads and parking lots, managing cleaning contractors, installing and 
removing docks (to avoid ice damage), removing sediment from boat ramps, managing 
vegetation, maintaining border fences, as well as posting and replacing worn or damaged signs. 
In addition to normal maintenance responsibilities and activities, regional staff participates in 
capital improvement projects that often involve constructing new access amenities at new or 
existing sites or replacing dilapidated infrastructure at existing sites. Furthermore, staff 
encourages and facilitates the development of fishing and boating access sites and 
opportunities on properties owned by others such as city or county governments. Funding for 
this program originates from a variety of sources including the Dingell-Johnson and Pittman-
Robertson excise taxes administered by the U.S. Fish and Wildlife Service; license money 
generated from the sales of IDFG licenses, tags, and permits; mitigation settlements; as well as 
through a variety of grant sources.  

 
 

ACCOMPLISHMENTS 

Staff completed normal operations and maintenance activities as usual and expected. In 
addition, staff contributed directly to the completion of several larger-scale renovation or repair 
projects on department-managed properties during 2017. Wilson Pond dredging was completed 
during 2017. Project costs were approximately $300,000 and resulted in the removal of a 
purported 13,000 cubic yards of accumulated sediments. Staff managed area closures during 
dredging to promote public safety as well as acted as advisors to contractors during active 
dredging and during demobilization. Staff assisted in initial planning efforts for the Map Rock 
construction project with construction planned for 2018. Horseshoe Bend Mill Pond is supplied 
with water diverted directly from the Payette River. Here, water flows from an intake structure 
through a culvert under highway 55 to an open canal, then through another pipe, and into the 
pond (more accurately a small reservoir). The culvert under state highway 55 that connects the 
intake structure to the open canal failed during 2017. Fortunately, Idaho Department of 
Transportation claimed responsibility and placed a smaller diameter culvert within the existing 
culvert and grouted in between the two culverts. At the same time, IDFG staff took this 
opportunity to dredge and remove fine silt from the canal with an excavator. This will allow 
better flow delivery while diverted water is being used to fill Horseshoe Bend Mill Pond. A large 
renovation of Sawyers Pond was completed during 2016. However, the boat loading and 
unloading was hampered by abundant macrophyte growth near the end of the ramp. During 
2017, staff used a long-reach excavator to excavate the pond’s bottom to greater depths at this 
location thus limiting macrophyte growth and providing better boat launching access.  
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Staff has sought partnerships to increase efficiency, provide better service, and improve 
management of several access sites. Currently, the most active partnership in with the Treasure 
Valley YMCA (TVYMCA) at Horsethief Reservoir. This partnership has been formalized over the 
last two years. Beginning July 1, 2017 the TVYMCA assumed the lead role in management of 
campgrounds at Horsethief Reservoir and began charging camping fees. This change in 
management has already been positive results including longer season of use, greater 
efficiency in expenditures of access funds, less conflict and complaints, as well as better 
oversight of this site and the camping area. To further this partnership and improve this area, 
IDFG replaced three dilapidated wooden restrooms with three-concrete walled restrooms. In 
addition, IDFG staff applied for and received two Idaho Department of Parks and Recreation RV 
grants during 2017. The first totaling $40,843 focuses on providing picnic tables and fire rings at 
campsites. The second totaling $128,000 focuses on improving host site amenities on the east 
side of the reservoir. Specifically, host sites will include water, sewer, and electrical hook up. 
About 50% of these improvements were made during 2017 and are anticipated to be completed 
during 2018. Martin Landing is also managed with a cooperative partnership with Canyon 
County. A host is stationed at Martin Landing to oversee the site and prevent resource damage. 
A grant was obtained to provide a sun or weather shelter for the host site which will make this 
host position more appealing, and in turn will attract better hosts that will provide better public 
service. Staff spent considerable time developing a partnership with Gem County to provide 
better access at four sites (Plaza, Gem Island, Emmett Segment WMA, and Letha) on the 
Lower Payette River near Emmett. Gem County agreed to fund maintenance of four temporary 
restrooms in perpetuity, while the department agreed to improve infrastructure at these four 
sites.  

 
Other noteworthy accomplishments included work to ensure that department-owned 

dams were being maintained to Idaho Department of Water Resources standards. This was no 
small task during 2017 due to the tremendous snow pack. Staff maintained or made repairs to 
Indian Creek, Hancock, and Horsethief dams.  

 
Staff has also made efforts to facilitate the efforts of others to improve fishing and 

boating access. During 2017, staff assisted Owyhee County with the Black Sands access site 
renovation (on CJ Strike Reservoir) and the City of Caldwell (COC) with their efforts to improve 
fishing docks and pathways at Rotary Pond. Staff assisted by applying for and obtaining 
permits, applying for and securing grants (IDPR Waterways Improvement Grant for $133,881), 
providing technical assistance and project design, as well as some project over sight and 
guidance. The Black Sands project is completed. Secondly, staff held meetings with the COC 
engineers and parks department employees to develop a project focused on replacing a series 
of old and potentially dangerous fishing docks. Old docks were removed Next, COC staff 
solicited necessary approvals and funding (at least $40,000 in COC funds) from the mayor’s 
office. Regional staff secured a $10,000 Idaho Fish and Wildlife Foundation Grant and $25,000 
in IDFG license funds to partially fund this project and purchased materials and assisted in 
selecting contractors for dock fabrication and installation. As of the end of 2017, this project has 
resulted in the installation of two dock bulkheads, two floating fishing docks, and steel pilings to 
secure docks in place. Furthermore, additional pilings were placed to facilitate installation of 
additional docks in the future. 
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Appendix A. GPS coordinates for the spring, fall, and otter trawl surveys conducted on CJ 

Strike Reservoir in 2017 (WGS 84; latitude and longitude are presented in 
decimal degrees). 

 

 
 
  

Strata Lat Long Name Strata Lat Long Name Strata Lat Long Name
Snake River Arm 42.97255 -115.79919 SST1 Main Pool 42.97313 -115.97469 SMT1 Bruneau River Arm 42.92212 -115.86923 SBT1
Snake River Arm 42.97445 -115.80513 SST2 Main Pool 42.96868 -115.97828 SMT2 Bruneau River Arm 42.92310 -115.88089 SBT2
Snake River Arm 42.97194 -115.81567 SST3 Main Pool 42.96349 -115.97148 SMT3 Bruneau River Arm 42.93901 -115.94287 SBT3
Snake River Arm 42.97134 -115.84682 SST4 Main Pool 42.95803 -115.96708 SMT4 Bruneau River Arm 42.91374 -115.89457 SBT4
Snake River Arm 42.97991 -115.86813 SST5 Main Pool 42.93819 -115.94981 SMT5 Bruneau River Arm 42.93623 -115.92909 SBT5
Snake River Arm 42.98385 -115.86594 SST6 Main Pool 42.94595 -115.94585 SMT6 Bruneau River Arm 42.91204 -115.88791 SBT6
Snake River Arm 42.97917 -115.90572 SST7 Main Pool 42.95471 -115.95115 SMT7 Bruneau River Arm 42.91110 -115.88245 SBT7
Snake River Arm 42.96893 -115.83859 SSG1 Main Pool 42.98811 -115.96645 SMG1 Bruneau River Arm 42.91279 -115.85597 SBG1
Snake River Arm 42.98903 -115.87522 SSG2 Main Pool 42.98191 -115.96972 SMG2 Bruneau River Arm 42.91962 -115.86393 SBG2
Snake River Arm 42.98426 -115.92045 SSG3 Main Pool 42.96382 -115.96100 SMG3 Bruneau River Arm 42.90962 -115.85506 SBG3
Snake River Arm 43.00125 -115.93066 SSG4 Main Pool 42.95862 -115.95634 SMG4 Bruneau River Arm 42.92112 -115.89888 SBG4
Snake River Arm 42.98642 -115.87957 SSE1 Main Pool 42.96731 -115.95781 SME1 Bruneau River Arm 42.90431 -115.84604 SBE1
Snake River Arm 42.97114 -115.83425 SSE2 Main Pool 42.97356 -115.96573 SME2 Bruneau River Arm 42.92151 -115.87623 SBE2
Snake River Arm 42.97479 -115.80807 SSE3 Main Pool 42.98699 -115.95655 SME3 Bruneau River Arm 42.90678 -115.87946 SBE3
Snake River Arm 42.99023 -115.88002 SSE4 Main Pool 42.99554 -115.95143 SME4 Bruneau River Arm 42.92528 -115.88662 SBE4
Snake River Arm 42.98941 -115.88525 SSE5 Main Pool 42.98456 -115.96807 SME5 Bruneau River Arm 42.91629 -115.89926 SBE5
Snake River Arm 42.99258 -115.91540 SSE6 Main Pool 42.97916 -115.97148 SME6 Bruneau River Arm 42.93383 -115.92124 SBE6

Strata Lat Long Name Strata Lat Long Name Strata Lat Long Name
Snake River Arm 42.971599 -115.822315 FSE1 Main Pool 42.987879 -115.967025 FME1 Bruneau River Arm 42.937157 -115.931582 FBE1
Snake River Arm 42.969113 -115.849939 FSE2 Main Pool 42.975748 -115.965840 FME2 Bruneau River Arm 42.911997 -115.888670 FBE2
Snake River Arm 42.977122 -115.909399 FSE3 Main Pool 42.986289 -115.956635 FME3 Bruneau River Arm 42.929854 -115.915437 FBE3
Snake River Arm 42.986620 -115.910691 FSG1 Main Pool 42.962899 -115.970712 FMG1 Bruneau River Arm 42.941260 -115.937782 FBG1
Snake River Arm 42.996382 -115.948126 FSG2 Main Pool 42.953126 -115.949837 FMG2 Bruneau River Arm 42.918798 -115.861282 FBG2
Snake River Arm 42.987119 -115.890420 FST1 Main Pool 42.996167 -115.953534 FMT1 Bruneau River Arm 42.937880 -115.935880 FBT1
Snake River Arm 42.980289 -115.918527 FST2 Main Pool 42.995655 -115.957439 FMT2 Bruneau River Arm 42.902842 -115.874960 FBT2
Snake River Arm 43.003464 -115.928693 FST3 Main Pool 42.956278 -115.967026 FMT3 Bruneau River Arm 42.922148 -115.869068 FBT3
Snake River Arm 42.995886 -115.938103 FST4 Main Pool 42.981571 -115.959714 FMT4 Bruneau River Arm 42.921312 -115.902116 FBT4

Strata Lat Long Name Strata Lat Long Name Strata Lat Long Name
Snake River Arm 42.990630 -115.918470 CJ1 Main Pool 42.963940 -115.961240 CJ5 Bruneau River Arm 42.921170 -115.900482 CJ9
Snake River Arm 42.993690 -115.939860 CJ2 Main Pool 42.960610 -115.957940 CJ6 Bruneau River Arm 42.919300 -115.879900 CJ10
Snake River Arm 42.979820 -115.910194 CJ3 Main Pool 42.946610 -115.946510 CJ7 Bruneau River Arm 42.915350 -115.882260 CJ11
Snake River Arm 42.969954 -115.836440 CJ4 Main Pool 42.938950 -115.951210 CJ8 Bruneau River Arm 42.916050 -115.857530 CJ12

Spring Relative Abundance Survey

Fall Relative Abundance Survey

Otter Trawl Relative Abundance Survey
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