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SOUTH FORK SNAKE RIVER 

ABSTRACT 

 The South Fork Snake River supports the largest fluvial population of native Yellowstone 
Cutthroat Trout Ocorhynchus clarkii bouvieri (YCT) in Idaho. The South Fork also supports 
populations of Rainbow Trout O. mykiss (RBT) and Brown Trout Salmo trutta (BNT). Currently, 
populations (± 95% CI) of both RBT and YCT are stable with an estimated 1,137 YCT/km (± 70) 
and 1,907 RBT/km (± 249) at Conant, 1,064 YCT/km (± 269), and 1,386 (± 348) RBT/km at Lufkin, 
and 286 YCT/km (± 769) and 78 RBT/km at Lorenzo. Brown Trout abundance has shown stable 
trends at Lorenzo and Lufkin, and increasing trends at Conant. We estimated there were 653 
BNT/km (± 124) at Lorenzo, 814 BNT/km (± 154) at Lufkin, and 836 BNT/km (± 129) at Conant. 
Relative weights were similar among monitoring reaches and were 95 for YCT, 97 for RBT, and 
92 for BNT at Conant. We operated weirs on spawning tributaries with high efficiency, including 
94% at Pine Creek. Higher spring runoff in spawning tributaries correlated with increasing age-1 
YCT abundance the following year, but no correlation was present for age-1 RBT. The Angler 
Incentive Program (AIP continued with 3,205 harvested RBT turned in, including 102 tagged fish 
worth $9,150). We used randomized drainage-wide electrofishing to estimate YCT abundance in 
Palisades Creek and did not observe expansion of RBT distribution. We estimated there were 
6,582 YCT >100 mm (± 3,293). We stocked 42,900 eyed YCT eggs from wild South Fork Snake 
River stock into lower Rainey Creek and estimated the proportion of fry production they 
comprised. We repeatedly removed RBT using electrofishing from a spawning redd complex and 
caught an average of 19 fish each time. Catch rates did not decline with weekly electrofishing 
passes until spawning concluded. We completed a habitat restoration project on Third Creek, 
tributary of Rainey Creek. The restored creek offers improved spawning and rearing habitat for 
YCT. We evaluated angler use and exploitation of Brown Trout in Warm Springs Creek and 
documented annual exploitation was low at 6%. Threats to YCT populations remain in the South 
Fork Snake River, but consistent and adaptive management can help maintain a viable YCT 
population. 
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INTRODUCTION 

 The South Fork Snake River (South Fork) in Eastern Idaho supports a robust population 
of wild trout including an important population of native Yellowstone Cutthroat Trout Ocorhynchus 
clarkii bouvieri (YCT). Other trout present in the South Fork include Rainbow Trout O. mykiss and 
Rainbow x Cutthroat Trout hybrids (RBT), Brown Trout Salmo trutta (BNT), and Mountain 
whitefish Prosopium williamsoni (MWF). Since 2004, a three-pronged management approach is 
used to accomplish the objectives outlined in the state fisheries management plan (IDFG 2013). 
This approach includes preserving the genetic integrity and population viability of native YCT and 
limiting RBT to less than 10% of the species composition of the catch at the Conant monitoring 
reach during annual fall electrofishing surveys. This report summarizes management and 
research activities on the South Fork in 2018. A broader description of the South Fork and 
additional background information is provided in Schoby et al. (2013). 
 
 In 2018, we continued to collect basic fish species distribution and abundance data in 
South Fork tributary drainages. This year, we focused efforts in the Palisades Creek drainage. 
Palisades Creek is one of the four main spawning tributaries for YCT in the South Fork network, 
and has some unique attributes. It is the only drainage in the South Fork that includes fish-bearing 
alpine lakes (Upper and Lower Palisades lakes). Also, RBT have established a population in 
Palisades Creek, but their distribution has been limited to downstream of a steep cascade 
immediately downstream of Lower Palisades Lake. A few sites have previously been surveyed in 
the Palisades Creek drainage, so our goal was to incorporate these historical sites to obtain trend 
data, and sample enough of the drainage to describe fish distribution and abundance.  
 
 We continued efforts in 2018 to bolster fluvial YCT numbers in Rainey Creek, another 
important South Fork tributary. Despite having the largest drainage area, Rainey Creek has had 
the smallest YCT spawning runs for the entire time weirs have been operated on the South Fork 
(since 2001). In 2017, IDFG initiated a project using wild-origin eyed-eggs stocked in Rainey 
Creek to try to increase fluvial spawning runs. This is the second year of this project which is 
anticipated to require five to seven years to evaluate.  
 
 In addition to the monitoring and research efforts described in Schoby et al. (2013), we 
also evaluated the effect of repeated electrofishing removals on South Fork RBT redds when RBT 
were removed from redds on a twice-a-week basis through the duration of the spawning season. 
As explained above, the fisheries management plan directs IDFG to protect native YCT by 
reducing RBT abundance at the Conant monitoring site to 10% or less of the species composition. 
To date, this objective has not been achieved. However, staff have improved the efficiency of 
removals using a three-pronged management approach including the South Fork Angler Incentive 
Program (AIP). The AIP offers a monetary incentive for anglers to harvest RBT by having marked 
fish in the South Fork with coded wire tags representing reward values ranging from $50 to $1,000 
(Flinders et al. 2016). Continued investigation of techniques to more efficiently reduce RBT 
abundance in the South Fork is a priority. Manual suppression has been a successful tool for 
significantly reducing introgression rates in Palisades Creek, an important spawning tributary of 
the South Fork (Meyer et al. 2017), and may be a viable option for the South Fork. In order for 
this type of success to be possible in the main river, electrofishing efforts would have to be efficient 
at catching large numbers of RBT. The spawning season, when RBT congregate in shallow 
habitats, may be the season when they are most vulnerable to electrofishing. However, despite 
knowing where a handful of spawning locations are, it is clear that single-pass removals over 
these areas would not yield large enough catches to realize population-level impacts. Thus, we 
wanted to answer two questions during this 2018 redd electrofishing experiment: 1) Does catch 
decline with repeated electrofishing removals from a redd complex during the spawning season? 



3 

and 2) How long is the spawning season when RBT are congregated on redds? Answering these 
questions was the first step in determining the validity of using manual suppression as a tool to 
affect trout composition numbers in the South Fork. 
 
 Creel surveys are conducted routinely on the South Fork to pair fishery performance 
information in terms of angler effort, angler harvest, and catch rate information with population 
data gathered annually. Creel survey frequency has varied on the South Fork, but the current 
creel survey interval is five years. Creel survey durations have also varied as fishing seasons and 
regulations have changed. Current fishing regulations allow for fishing year round on the South 
Fork, so modern creel surveys also are conducted all year to capture effort, catch, and harvest 
statistics that vary seasonally.  
 
 Rainey Creek is one of the four main spawning tributaries in the South Fork and has the 
largest drainage area of all four tributaries, yet has the smallest adult YCT spawning run size. 
Adjacent spawning tributaries experience YCT escapement at a higher order of magnitude than 
Rainey Creek, which has consistently experienced less than 100 YCT adult migrants each 
spawning season since 2001, except for one year. While escapement in adjacent spawning 
tributaries is synchronous with cycles of abundance of YCT in the main river, escapement of YCT 
at Rainey Creek does not follow this trend. Habitat conditions in lower Rainey Creek have been 
affected by development, grazing, and agriculture, and do not support densities of trout observed 
higher in the drainage. However, habitat conditions in the middle and headwater portions of 
Rainey Creek on US Forest Service property are in good condition and support stable and healthy 
populations of resident YCT. Fluvial YCT appear to have access to these habitats as YCT marked 
with telemetry tags have been observed migrating from the South Fork to the forest boundary 
(IDFG unpublished data). With habitats that support healthy resident populations that are 
accessible to fluvial YCT, Rainey Creek may have experienced a population bottleneck with low 
numbers of fluvial fish, such that this life form is not making a quick recovery because of very low 
abundance. Therefore, we are experimenting with augmenting YCT abundance in Rainey Creek 
with eyed-eggs produced from wild YCT captured in the main South Fork near the creekôs mouth. 
Our hope is that these eye-egg plants will bolster migratory YCT numbers in Rainey Creek and 
help that spawning run recovery more quickly.  
 
 In 2018, IDFG was able to implement a stream habitat restoration project on Third Creek, 
a tributary to lower Rainey Creek. Third Creek was likely a productive stream providing historic 
spawning and rearing habitat for YCT in Rainey Creek. The Rainey Creek drainage has been 
significantly degraded through anthropogenic activities including grazing, dewatering, 
straightening and berming to prevent flooding, for road construction, and other reasons. Habitat 
restoration goals include increasing complexity with wood addition and channel realignment to 
improve the availability of spawning and rearing habitat. The goal of our 2018 project on Third 
Creek was to restore natural stream function and aquatic habitat. The main habitat issue we 
wanted to address was water temperature, as we measured summer temperatures in excess of 
23 ęC during the summer of 2017. The existing habitat of Third Creek was an over-widened 
channel, which allowed increased solar input on a stream with reduced velocities. Additionally, an 
impoundment was created when an undersized culvert was used to make a road crossing of the 
creek, which also contributed to elevated water temperatures. Thus, our project involved replacing 
the undersized culvert with an over-sized squash pipe, decreasing channel widths appropriately, 
increasing sinuosity to provide habitat complexity, and planting riparian vegetation to increase 
shade. We will describe this 2018 project as part of this annual report.   
 
 Finally, we will summarize our efforts in 2018 regarding exploitation rates of BNT in Warm 
Springs Creek near the mouth of Burns Creek. This small spring-fed system is a popular fishery 
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with good access for anglers. We wanted to learn more about exploitation levels of BNT in this 
fishery and whether BNT in Warm Springs Creek function as a connected component of the BNT 
population in the South Fork or an isolated metapopulation as we had heard from anglers 
concerned about potential overharvest of BNT. Thus, our goal was to quantify exploitation levels 
in this stream and evaluate connectivity with the South Fork. 
 
 

METHODS 

South Fork Population Monitoring 

 The methodology for annually monitoring fish abundances and trends in the South Fork, 
operating and evaluating the tributary weirs, assessing the effects of spring flows on YCT and 
RBT recruitment, and implementation and analysis of the AIP, may be found in detail in Schoby 
et al. (2013). Methods used in 2018 were identical to those outlined in the referenced report. 
 
 In addition to methods used during previous years, we compared length-weight 
relationships for each trout species caught at the Lorenzo and Conant monitoring reaches of the 
South Fork. During the electrofishing surveys, we weighed a subsample of each species at each 
of the electrofishing reaches. We then compared these observed weights with standard weights 
calculated for each species. We used the standard published by Kruse and Hubert (1997) for 
YCT, the standard published by Simpkins and Hubert (1996) for RBT, and the standard published 
by Milewski and Brown (1994) for BNT. We calculated relative weights (Wr) for each of the 
sampled trout that were weighed and compared these with relative weights from 2002, 2003, and 
2012 through 2017 for trout at the Lorenzo Reach and with relative weights from 2002, and 2012 
through 2017 for trout at the Conant Reach. We also compared relative weights for trout captured 
at the Lufkin monitoring reach from 2014 through 2016. Comparisons were made using 95% 
confidence intervals for 100 mm length-groups where non-overlapping intervals were considered 
statistically significant at the Ŭ = 0.05 level. We also calculated relative weights for MWF using 
the standard equation published by Rogers et al. (1996). We calculated catch per unit effort 
(CPUE) for MWF during the recapture run. We calculated a confidence interval around the 
average CPUE by using each separate workup batch during the marking run as the sampling unit, 
which will allow for CPUE comparisons during future sampling events. 
 

Creel 

We conducted a creel survey on the South Fork from April 2017 through March 2018 to 
estimate annual rates of angling effort, catch, and harvest. Monthly estimates of catch, effort, and 
harvest were generated for the South Fork Snake River during this survey using an Accessï
Access Design with completed trip data and an AccessïRoving Design with incomplete trip data 
(Pollock et al. 1994). We also estimated the number and average duration of fishing trips on the 
South Fork on a monthly basis for comparison to prior surveys. Estimates for total catch, effort, 
and harvest were the sum of the completed trip estimates and the incomplete trip estimates by 
month. 
 

We divided the year into two-week intervals. From January through March, and November 
through December, creel clerks interviewed anglers at river access sites four times during each 
two week time interval; two weekdays and two weekend days or holidays. During the remainder 
of the year, when angler effort was higher, clerks conducted interviews six times per two week 
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time interval (i.e., three weekdays and three weekend/holiday days). The days selected for creel 
interviews were selected randomly using a random number generator. We divided the river into 
three segments to allow creel clerks the ability to cover an entire segment during a creel work 
shift. These sections were the upper river from Palisades Dam downstream to the Conant boat 
access, the canyon section from Conant downstream to the Heise Bridge, and the lower river 
section from the Heise Bridge downstream to the confluence with the Henrys Fork Snake River. 
The river section selected for each creel day was determined by randomly assigning the first day 
in January for both the weekdays and weekend/holiday strata and systematically going through 
each river section for each strata for the remainder of the year (i.e., each section was equally 
weighted). Creel interviews were conducted during daylight hours, and days were divided into 
three periods, the AM period from sunrise to 1100 hours (morning), the noon period from 1100 
hours to 1600 hours (afternoon), and the PM period from 1600 hours to sunset (evening). These 
three time periods were weighted with the following probabilities to proportionally allocate 
sampling relative to expected effort, utilizing the following ratios: 15% for the morning period, 40% 
for the afternoon period, and 45% for the evening period. Creel clerks were instructed to be at 
designated access points in the designated river section throughout the creel shift. There were 
four to five designated access sites where clerks conducted interviews. Creel clerks were given 
a schedule with a set amount of time to be spent at each site before moving to the next access 
point (Pollock et al. 1994). The time designated for each site was weighted by how much angler 
use occurred there, i.e. clerks worked at popular boat ramps longer than at roadside bank angler 
access sites. The primary goal was to collect completed trip data from anglers leaving the access 
sites, but clerks also collected incomplete trip data from anglers who were still fishing when the 
survey period ended. Creel clerks randomized which of the designated access sites to start at 
each day and which direction to move through the sites by rolling a numbered game die.  
 

Effort was estimated using aerial counts by using a fixed-wing airplane and pilot to collect 
instantaneous counts of anglers for the entire river. Counts were conducted on one weekday and 
one weekend/holiday during each two-week interval. The days and flight start times were selected 

randomly using a random number generator. Total angling effort in angler hours on day d (Ὁ) 
was estimated as: 

 

Ὁ ὝὍӶ,  (1) 
 

where Ὕ is the total number of hours in the fishing day and ὍӶ is the mean of the angler counts 
conducted on day d. Effort for each two week interval was calculated using: 
 

Ὁ ὔ
В Ὁ

ὲ
ȟ    ς 

 
where Nk is the number of days in the stratum and nk is the number of days surveyed in the 
stratum. Effort for each two week interval during the survey was summed to calculate total fishing 

effort (Ὁ). Estimates of effort among strata can be summed to estimate effort (Ὁ) over the duration 
of the fishing season or time period of interest. We used an approximation of the within-stratum 

variance (ὠὉ ) to ultimately obtain confidence intervals for the estimate of effort (Pollock et al. 

1994; Scheaffer et al. 2006; Su and Clapp 2013) using: 
 

ὠὉ ὔ
ί
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where ί  is the sample variance which is calculated as: 

 

ί
В Ὁ Ὁ

ὲ ρ
ȟ   τ 

 

where Ὁ is the average daily effort estimate over the stratum. Similar to the point estimate, the 

overall season variance (ὠὉ) was calculated as the sum of the estimated strata variances. A CI 

for estimated angling effort over the sampling period (ὅὍ) was estimated as: 
 

ὅὍ  Ὁ  ὤȾ ὠὉȟυ 

 

where ὤȾ  is the desired critical value for the CI (e.g., 1.96 for a 95% CI). 

 
We used a multi-day catch rate estimator for each stratum as: 
 

Ὑ  
В ὧ

В Ὤ
ȟφ 

 
where jk is the total number of anglers interviewed in the stratum. Stratum variance of the multi-

day catch rate (ὠὙ ) is estimated as: 

 

ὠὙ
ρ

Ὤ Ὦ
Ὓ ȟ   χ 

 

Catch was estimated for each two week interval using the multi-day estimator with (ὅ ) estimated 
as the product of interval effort and catch rate: 
 

ὅ ὉὙ Ȣ    ψ 
 
Variance of catch for the interval was estimated as the variance of a product (Goodman 1960): 
 

ὠὅ Ὁ ὠὙ Ὑ ὠὉ ὠὙ ὠὉ ȟ ω 

 

Estimated catch and variance among intervals were then summed to estimate season catch (ὅ) 

and season variance (ὠὅ ). A CI (ὅὍǶ ) was estimated as: 

 

ὅὍǶ  ὅ  ὤȾ ὠὅ Ȣ    ρπ 

 

Palisades Creek 

 We used multiple-pass backpack electrofishing sampling depletion techniques to estimate 
abundance of salmonids in the Palisades Creek drainage in 2018. We sampled a total of 41 
randomly selected 100-m sites. Of these, 14 sites were previously sampled (Meyer and Lamansky 
2004) and provided data points on trend information. Additional sites were included to allow us to 
better estimate total YCT abundance in the Palisades Creek drainage. The additional sites were 
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randomly selected from all of the potential 100-m reaches in the Palisades Creek drainage at the 
1:24,000 scale. In an effort to minimize confidence bounds around the drainage-wide estimate, 
we limited the number of sites selected in first order streams known to be intermittent and 
proportionally increased the number in perennial first order, and third-order streams (Meyer et al. 
2006). We calculated the percent of stream in first order intermittent streams, first-order, second-
order, and third-order streams by dividing the length of the respective stream orders by the total 
length of Palisades Creek. These percentages were used to weight the stream orders according 
to the percentages they made up for the whole of Palisades Creek. We multiplied the percent of 
the drainage in these orders by the following weights: 0.1 for intermittent first order, 0.5 for 
perennial first order, 0.1 for second order, and 0.3 for third order. This provided the number of 
survey sites for each stream order given our goal of sampling 41 sites. We then used a random 
number generator to select which of the available 100-m reaches within each stream order to 
include. We used the IDFG standard stream survey methodology to sample the sites and 
estimated abundances of each species for fish Ó100 mm and ᾽100 mm TL. When stream widths 
exceeded 3 m, two backpack electrofishing units were used. The drainage-wide estimate was 
made using the stratified-random-sampling formulas of Scheaffer et al. (1996) to calculate 
abundance totals and variance for each stream order and a total abundance and associated 
variance. 
 

Rainey Creek Eyed-Eggs 

 We stocked eyed-eggs into the lower section of Rainey Creek. Adult, wild YCT brood fish 
were collected from the South Fork near the mouth of Rainey Creek and held in separate 
male/female cages placed in Rainey Creek near the electric weir. We spawned these brood fish 
on three separate dates, June 12, June 20, and June 27. Unripe fish were returned to holding 
cages after the first two spawning dates to wait for them to become ripe. Ripe fish were spawned 
by staff from IDFGôs Grace and American Falls hatcheries. We sacrificed all brood fish and 
sampled them for pathogens and viruses while fertilized eggs were rearing at Henrys Lake 
Hatchery. Pairings were one:one female and male ratios. Eggs were grouped into two family 
groups per tray and reared at Henrys Lake Hatchery. Eggs for each group were kept in separate 
heath trays, which allowed us to cull diseased eggs, depending on test results from the IDFG 
Eagle Fish Health lab.  
 
 Developing eggs reached the eyed stage roughly 28 d after fertilization. We picked dead 
eggs prior to enumerating eyed-eggs on the date they were packed into Whitlock-Vibert boxes 
and stocked in Rainey Creek July 10, July 18, and July 25. We transported the eggs/boxes to 
Rainey Creek and installed them into the gravel of tail-outs from pools and run habitats in two 
different reaches. The upper one was near the US Forest Service boundary at the old weir site, 
and the section of Rainey Creek approximately 10.5 river km upstream from the mouth.  
 
 We captured YCT fry from Rainey Creek using backpack electrofishing. Backpack 
electrofishing (i.e., spot shocking) was conducted between the Rainey Creek weir and the US 
Forest Service boundary on September 11 and 12. Genetic samples from fry, as well as the adults 
used for brood, were analyzed at the Eagle Fish Genetics Lab using Parental Based Tagging 
(PBT) techniques to identify fry produced by the eyed-eggs stocking. 
Rainbow Redd Electrofishing 

 We used boat-mounted electrofishing gear to remove RBT from a localized spawning redd 
near Indian Creek on the South Fork. The same redd was electrofished twice per week through 
the spawning season to determine if removing spawning RBT from a redd complex led to 
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depletion or not in terms of reduced catch. Additionally, on two of these dates, we completed two 
successive passes to determine if catch rates remained similar with multiple removals conducted 
on the same day. Since we electrofished the same area each week through the spawning season, 
we simply used total daily catch to evaluate the effects of weekly electrofishing on removal rates 
from spawning beds. We identified sex based on morphology and expression of gametes, which 
enabled us to evaluate sex-based trends through the course of the spawning season. 
 

Third Creek Habitat Restoration 

 We restored 0.8 km (0.5 miles) of Third Creek, a spring creek tributary of lower Rainey 
Creek. The section we performed this habitat restoration work on was private property, owned by 
two different landowners. Both landowners were important collaborators on this project, donating 
time, skills, equipment, and money to make the project possible. One landowner initiated a stream 
condition assessment through Wild Waters Restoration prior to IDFG becoming involved in the 
project. We continued to work with Wild Waters to finalize the assessment, project design, and 
oversight of implementation 
 
 The project was designed to reduce stream widths from an average of 7.3 m to 1.8 to 2.4 
m. The undersized culvert was replaced with a 1.5-m diameter squashed pipe. Stream narrowing 
allowed for increased sinuosity to be incorporated in the design, so 53 meander bends were 
created and whole tree revetment was planned for 25% (13) of these bends to increase large 
woody debris with four trees used at each of these selected bends. Willows were planted in the 
riparian area, which included poles, whole clumps, and mattresses. Wetland sod was harvested 
in off-channel wetland areas nearby on both properties and planted on the restore banks after the 
channel was narrowed. Fine sediment was removed from the channel and clean gravel (obtained 
during excavation along the stream margins) was placed in the channel. A local contractor was 
hired to perform the work during base flow conditions in fall. 
 

Warm Springs Creek Exploitation 

 We used the IDFG ñTag Youôre Itò program to evaluate exploitation of wild BNT in Warm 
Springs Creek located along the South Fork near the mouth of Burns Creek (Figure 1). On June 
6, we used rafts outfitted with electrofishing equipment to capture BNT. We electrofished at night 
due to the clear, deep water associated with this ponded section of Warm Springs Creek. We 
marked all BNT with T-bar anchor tags that had reporting information and tag ID numbers printed 
on each tag. Anchor tags were printed with a unique identification number, phone number, and 
website address where anglers could report the tag using the ñTag Youôre Itò statewide tag 
reporting system (Meyer and Schill 2014). On June 7, we floated the rafts down the South Fork 
to the nearest boat ramp (Fullmer) which is 1.8-km downstream. We electrofished this section of 
the river as well, and marked additional BNT with anchor tags in this short section of river. We 
used tag return information from the ñTag Youôre Itò program to evaluate exploitation of BNT in 
Warm Springs Creek and to determine if BNT were migrating into or out of Warm Springs Creek 
from or to the South Fork. 
 
 We used data obtained from reported tags to estimate exploitation, caught and released 
fish, and total angler use. We estimated the angler reporting rate (ɚ) using the average reporting 
rate of non-reward tags in the current study relative to the high-reward tags of hatchery Rainbow 
Trout as estimated by Meyer et al. (2012): 
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where Rr and Rt are the numbers of non-reward tags released and reported, respectively; and Nr 
and Nt are the numbers of high-reward tags released and reported (Pollock et al. 2001). We 
assumed a $200 reward tag reporting rate of 100% (Meyer et al. 2012). In the current study, we 
used statewide averages to estimate tag loss and tagging mortality of Brown Trout (Meyer and 
Schill 2014). We estimated angler exploitation (uǋ) using the equation: 
 

ό  
ό
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where u is the number of non-reward tagged fish that were reported as harvested divided by the 
total number of non-reward tagged fish, ὝὥὫ is the first year tag loss rate (i.e., 0.088), and ὝὥὫ 
is the tagging mortality rate (i.e., 0.01). We used the tag loss and tagging mortality as reported by 
Meyer and Schill (2014). We also estimated angler use by modifying u to include fish reported as 
caught and released. 
 
 

RESULTS 

South Fork Population Monitoring 

 We captured 1,104 trout at the Lorenzo monitoring reach, including 290 YCT, 40 RBT, 
and 713 BNT. Our abundance estimates include age-1 and older YCT (Ó 102) and BNT (Ó 178). 
We estimated YCT densities at 286 fish/km (± 76, Figure 2). The total trout estimate at Lorenzo 
for age 1 and older YCT, RBT, and BNT combined was 1,971 trout/km (± 559). The trend for YCT 
density estimates at Lorenzo from 1987 through 2003 was stable as indicated by an intrinsic rate 
of change (r) of -0.01 which was not significantly different than zero at the Ŭ = 0.10 level (F = 
0.153, df = 9, P = 0.71). Since 2005, YCT abundance has statistically increased (at the Ŭ = 0.10 
level) with an intrinsic rate of growth of 0.06 (F = 4.372, df = 11, P = 0.06). Relative weights for 
YCT at Lorenzo were similar to recent years with an average of 94 (Figure 3). We estimated BNT 
densities to be 653 BNT/km (± 124) at Lorenzo (Table 1; Figure 2). The BNT population at Lorenzo 
had a significantly increasing trend over the 1987 through 2003 time period with r = 0.09 (F = 
17.488, df = 9, P = 0.003). Since the start of the three-pronged management approach on the 
South Fork, BNT abundance at Lorenzo has had a stable trend with r = -0.02, which was not 
significantly different than zero (F = 0.684, df = 13, P = 0.42). Brown Trout relative weights in 2018 
averaged 92 and were similar to previous years (Figure 4). We did not sample enough recaptures 
to estimate abundance of RBT. However, RBT represented 3.8% of the total catch for all species 
combined. Extrapolating this percent on the total trout estimate would indicate we have roughly 
75 RBT/km. Relative weights for RBT at Lorenzo averaged 100, and were similar to previous 
years (Figure 5).  
  
 We captured a total of 3,293 trout at the Conant monitoring reach. This included 1,136 
YCT, 1,395 RBT, 760 BNT, and two Lake Trout Salvelinus namaycush. We estimated the total 
trout density at 3,915 trout/km (± 263) at Conant. We estimated there were 1,137 age-1 and older 
YCT/km (± 70, Table 2; Figure 6). Prior to the three-pronged management approach on the South 
Fork (1982ï2003), YCT at the Conant monitoring reach experienced a statistically significant 
decrease in abundance, with an intrinsic rate of growth of -0.04 (F = 11.697, df = 13, P = 0.005). 
Since management changed to the three-pronged management approach in 2004, YCT at Conant 
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have experienced an increasing trend in abundance with r = 0.03 (F = 3.362, df = 14, P = 0.09). 
Relative weights for YCT at Conant were similar among years (Figure 7). In 2018, the average 
relative weight was 95. We estimated there to be 836 age-1 and older BNT/km (± 129) at Conant. 
Brown Trout abundance prior to the three-pronged management approach (1982ï2003) was 
stable (r = 0.01, F = 0.542, df = 13, P = 0.48). Since 2004, BNT abundance has increased at 
Conant with an intrinsic rate of population growth rate of 0.07 (F = 14.179, df = 14, P < 0.01). 
Brown Trout relative weights were stable among years and averaged 92 in 2018 (Figure 8). We 
estimated there to be 1,907 age-1 and older RBT/km (± 249) in the Conant monitoring reach in 
2018. Between 1982 and 2003, RBT abundance has increased (r = 0.18, F = 85.489, df = 11, P 
Ò 0.001). From 2004 through 2018, RBT abundance has increased (r = 0.06, F = 7.794, df = 14, 
P = 0.02). Relative weights for RBT at Conant were similar for all size groups among recent years 
and averaged 97 in 2018 (Figure 9). 
 
 We captured 1,584 trout at the Lufkin monitoring reach. This included 610 YCT, 429 RBT, 
and 545 BNT. We estimated the total trout density at 4,340 trout/km (± 437) at Lufkin. We 
estimated there were 1,064 age-1 and older YCT/km (± 269, Table 3; Figure 10). Relative weights 
for YCT at Lufkin were similar to previous years and averaged 90 (Figure 11). We estimated there 
to be 814 age-1 and older BNT/km (± 154) at Lufkin. Brown Trout relative weights were similar to 
previous years and averaged 91 in 2018 (Figure 12). We estimated there to be 1,386 age-1 and 
older RBT/km (± 348) in the Lufkin monitoring reach in 2018. Relative weights for RBT were 
similar to previous values at Lufkin and averaged 94 in 2018 (Figure 13). 
 

Creel 

 Anglers fished an estimated 421,310 h on the South Fork during a consecutive 12-month 
period from April 2017 through March 2018. The lower and upper confidence bounds for this 
annual effort estimate ranged from 401,451 to 441,871 h. Annual fishing effort estimates and 
confidence limits for the Upper, Canyon, and Lower South Fork sections were 165,553 (155,334-
176,012) h, 162,650 (146,235-179,442) h, and 93,107 (86,364-99,918) h, respectively. Angler 
effort in the Upper and Canyon sections peaked in late August with 41,788 and 55,148 h, 
respectively for a two-week time interval while angler effort in the Lower section peaked in mid-
September at 22,471 h (Figure 14). The majority of the angling effort was by boat anglers who 
fished an estimated 324,087 h while bank anglers fished an estimated 97,371 h (Table 4). Boat 
anglers spent an estimated 125,880, 142,862, and 55,344 h fishing in the Upper, Canyon, and 
Lower sections, respectively. During the survey period, bank anglers spent 39,663 h fishing in the 
Upper section, 19,893 in the Canyon, and 37,814 h in the Lower section.  
 
 Anglers caught an estimated 336,412 fish during the yearlong survey with a 95% 
confidence interval ranging from 280,926-388,604 fish. Most of the fish (91%) were caught by 
boat anglers (Table 5). With regard to location, anglers caught most fish in the Canyon section, 
followed by the Upper and Lower sections of the South Fork during the survey (Table 6). 
Yellowstone Cutthroat Trout were the most commonly caught fish species, followed by MWF, 
RBT, and BNT (Table 6). Anglers caught nearly equal numbers of RBT in the Upper and Canyon 
sections. Yellowstone Cutthroat Trout comprised roughly 40% of the catch in each of the river 
sections (Table 6). Fly anglers caught most of the fish, followed by lure, and bait anglers (Table 
7). The overall catch rate for the South Fork during the creel survey was 0.8 fish per hour. 
 
 The total annual estimate of harvested fish in the South Fork during the survey was 9,437 
fish with a lower and upper 95% confidence bounds ranging from 4,692-15,906 fish. The harvest 
component of the fishery was dominated by RBT (8,667 fish), with BNT also contributing (697 



11 

fish), and token amounts of MWF (21 fish) and illegally-harvested YCT (52 fish; Table 8). The 
majority of the RBT harvest occurred in the Upper Section. Thus, most of the harvest occurred in 
the Upper Section, followed by the Canyon and Lower sections (Table 6). River-wide, boat anglers 
harvested 31% of the fish while bank anglers harvested 69% of the total harvest (Table 5). 
 

Weirs 

From April 3 through July 6, we captured 1,312 migrating trout at the Burns Creek weir, 
including three male and six female RBT, and 1,303 YCT (660 males and 643 females). We 
measured fallback rates as the number of male and female YCT to move downstream of the weir 
after being handled at the trap which were recaptured again at the trap at a later date. This allowed 
us to get accurate escapement estimates. We observed 26% of the male YCT and 13% of the 
female YCT captured at the Burns Creek trap fell back over the weir. We captured 50 fluvial-sized 
YCT upstream of the Burns Creek weir using backpack electrofishing gear, and found all 50 were 
marked. Thus, the 2018 trapping efficiency estimate for the Burns Creek weir was 100% (Table 
9). 

 
We operated the Pine Creek weir from April 2 through June 26, capturing a total of 2,081 

fish, of which six were RBT (three males and three females). The 2,075 YCT included 993 males 
and 1,082 females. The fallback rates were 8% for male YCT and 6% for female Cutthroat Trout. 
Upstream of the weir, we again used backpack electrofishing units to collect a sample of fluvial-
sized fish and caught a total of 31 YCT, of which 29 had marks, resulting in a 94% efficiency 
estimate for the Pine Creek weir. 
 

We operated the Rainey Creek weir from April 2 through June 26, capturing a total of 37 
trout, all of which were YCT. The 37 fish included 12 male and 25 female YCT. None of these 
YCT fell back through the Rainey Cr weir and were later re-trapped, resulting in a 0% fall back 
rates for YCT.  
 
 At the Palisades Creek weir, we caught a total of 818 trout between April 2 and July 10. 
We caught 18 RBT including eight males and ten females. The remaining 478 fish were YCT and 
included 175 male YCT and 303 female YCT. Fallback rates for male YCT were 10% and 3% for 
female YCT. We captured 49 YCT migrating downstream through the Palisades Canal bypass 
channel. Of these, four were unmarked, yielding a Palisades Creek Weir trap efficiency estimate 
of 92%. 
 

Spring Flows 

Higher spring flows in the South Fork were significantly correlated with increased 
abundance of age-1 YCT the following year (Figure 15). Maximum spring flows released from 
Palisades Dam were positively related with increased age-1 YCT abundance (F = 5.795, df = 12, 
P = 0.03). Analysis of residuals indicated data were normally distributed.  
 

The abundance of age-1 RBT was not correlated with spring flows the previous year. 
Analysis of residuals indicated age-1 RBT data were not normally distributed, so we log-
transformed age-1 RBT abundance and regressed these with log-transformed maximum spring 
flow values for the prior year (Figure 16). Log transformations normalized the data. However, age-
1 RBT abundances were not significantly correlated with maximum spring flows (F = 4.544, df = 
13, P = 0.05).  
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South Fork Angler Incentive Program 

 In 2018, we continued the AIP. We marked a total of 2,068 RBT with coded wire tags 
(CWT), including 1,793 RBT with $50 tags, 200 with $100 tags, 50 with $200 tags, 20 with $500 
tags, and 5 fish with $1,000 tags. We marked RBT during two seasons in 2018 with 777 RBT 
marked between Palisades Dam and Heise during February, and several fish during fall 
population surveys, including; 36 RBT marked at the Lorenzo site, 449 at the Lufkin monitoring 
site, and 806 RBT marked at the Conant monitoring site. A total of 104 anglers turned in 3,205 
RBT in 2018 (Figure 17). Overall, anglers turned in an average of 31 RBT. Of the 3,205 RBT 
checked by IDFG, there were 102 tagged fish. The tag values and number that were turned in 
were $50 (75), $100 (18), $200 (8), $500 (20), and one $1,000 for a total of $9,150. 
 

Palisades Creek 

 We sampled 41 sites in the Palisades Creek drainage in 2018 between July 24 and August 
21. These included 24 first order sites, six second order sites, and 11 third order sites (Figure 18). 
Of these sites, 14 were sites that had been included in previous surveys. Six of the sites were dry 
when visited during summer base flows, all of which were first order stream sites. Another site 
(site 25) was removed from the survey for safety concerns because of high, fast, and dangerous 
water. We captured YCT and RBT during the survey. We captured RBT at five sites (sites 20 
through 24) which were located downstream of Lower Palisades Lake. We captured YCT at 13 of 
the 24 first order sites, all six of the second order sites, and all ten of the third order sites sampled. 
Rainbow Trout were only captured in third order sites. The average density of YCT/100 m2 was 
0.20, 0.27, and 0.36/100 m2 for stream orders one through three, respectively. The drainage-wide 
estimate and 95% confidence interval for YCT Ó100 mm in the Palisades Creek drainage was 
6,582 (±3,293). 
 

Rainey Creek Eyed-Eggs 

 We spawned 44 female YCT with 44 male YCT collected from the South Fork June 5 and 
June 12 using boat electrofishing to capture adult fish. We spawned twelve females on June 12, 
six females on June 20, and 27 female YCT on June 27. Fertilized eggs were eyed-up at Henrys 
Lake Hatchery. Disease testing did not indicate eggs needed to be culled prior to stocking. Once 
the developing eggs reached the eyed stage, we estimated there to be 42,900 eggs. We picked 
dead eggs prior to stocking (averaging 25 eggs/female or 50 eggs per tray) and stocked eyed-
eggs in Rainey Creek on July 10, July 18, and July 25. We stocked roughly 20,000 eggs in each 
of two different locations of Rainey Creek, one near the Forest Boundary and another between 
the Forest Boundary and the weir. 
 
 We used backpack electrofishing during the fall to capture fry in Rainey Creek to evaluate 
the impact of eyed-egg stocking. We collected 100 fry for the genetic sample, and 99 of these 
were successfully genotyped by the IDFG Eagle genetics lab. Nine of these fry (9%) were from 
eyed-egg sources. These fry came from six different females spawned. One of the 99 fry was the 
progeny of wild, fluvial parents passed at the Rainey Creek weir. 
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Rainbow Redd Electrofishing 

 We electrofished a known RBT redd complex near Indian Creek nine times between April 
13 and May 16. All RBT captured were removed from the redd complex during each event. Catch 
rates ranged from 8 to 33 RBT with an average of 19 fish when removals had a two day or longer 
sampling frequency interval. Despite repeated removals, catch rates did not significantly decline 
through the spawning season (regression slope = -0.37 which was not significantly different than 
0, F = 4.287, df = 8, P = 0.07). Two consecutive electrofishing passes were conducted on two 
dates. On May 9, we captured 9 fish on the first pass and 5 RBT on the second pass. On May 14, 
we caught 6 RBT on the first pass, and 2 RBT on the second. 
 

Third Creek Habitat Restoration 

 We restored 0.8 km (0.5 mile) of Third Creek, a spring fed tributary of Rainey Creek 
downstream of the weir. This section of Third Creek runs through two different private properties, 
and the landowners of each piece were partners on the project. A pond and an over-widened 
channel were contributing to this section reaching temperatures of up to 23 C during July of 2017, 
despite spring sources provide inputs at 5 C. The pond was created by a road crossing where 
water was backed up behind an undersized culvert (0.3 m diameter or 12 inches). We replaced 
the undersized pipe with a 1.5-m diameter culvert, which was sized to provide ample passage of 
flow and terrestrial animals. The project was initiated on September 15, 2018 and completed 
roughly one month later. We narrowed the stream channel from an average width of 7.3 m to 1.8 
- 2.4 m. We planted approximately 6,000 willow staves in the riparian area and placed wetland 
sod over the restored stream banks. The willow staves were collected from nearby USFS property 
and IDFG property by IDFG staff, volunteers, and South Fork Initiative staff. The same people 
also placed the willow staves with help from the landowners. The plantings occurred during 
construction. The banks were built up using silt and fines from the disturbed channel, and gravels 
were placed in the stream bed to the designed grade. Finally, a series of pools, runs, and glides 
were built into the restored channel with large woody debris anchoring the pools and providing 
fish cover. For more information on this restoration, please view our summary video at 
https://www.youtube.com/watch?v=nHN0FiRSzbw. 
 

Warm Spring Creek Exploitation 

 We marked 210 BNT in Warm Springs Creek near the mouth of Burns Creek with T-bar 
anchor tags in order to assess exploitation. The total lengths of BNT ranged from 159 to 605 mm 
and averaged 405 mm. We also marked 10 BNT in the South Fork between Burns Creek and the 
Fullmer boat ramp 1.8 km downstream. These fish had total lengths ranging between 310 and 
471 mm and averaged 402 mm. Over a 13-month time period post release, four marked BNT 
were reported by anglers. All fish were marked in Warm Springs Creek. Three were caught and 
released in Warm Springs Creek and one was caught and harvested in the South Fork slightly 
upstream of the Byington Boat Ramp, which is located 20 river km downstream from the 
confluence of Warm Spring Ck. The angler use rate was 25%, after adjusted for reporting bias, 
tagging mortality, and tag retention was 25%. The adjusted harvest rate was 6%, meaning 6% of 
the Brown Trout tagged in Warm Springs Creek were harvested by anglers during the 13 months 
after tagging. 
 

https://www.bing.com/videos/search?q=you+tube+upper+snake+region+idfg+third+creek&view=detail&mid=B73340A82563B1351B05B73340A82563B1351B05&FORM=VIRE
https://www.youtube.com/watch?v=nHN0FiRSzbw
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DISCUSSION 

South Fork Population Monitoring 

 Trends of YCT abundance within the Lorenzo monitoring reach in the lower South Fork 
indicate numbers have increased since the initiation of the three-pronged management approach 
of managing spring flows, protecting important spawning tributaries from RBT invasion, and 
encouraging harvest of RBT. Abundance of Brown Trout in the lower South Fork has also 
remained high and stable after the three-pronged management approach was implemented by 
IDFG. While increasing YCT population trends suggests the three-pronged approach is working 
overall, the level of impact in the lower river is not as pronounced as what was observed in the 
upper river. It is possible that other factors besides spring flows, tributary spawning refugia, and 
harvest of RBT influence population parameters for trout species residing in the lower South Fork. 
Beyond improved trends for trout abundance, trout body conditions (i.e., relative weights) appear 
to be stable as well. 
 

Rainbow Trout have experienced increasing or stable trends in the upper South Fork since 
the initiation of the three-pronged management approach in 2004. The RBT population has 
exhibited an increasing intrinsic rate of population growth in all years with the exception of 2016 
to 2017. With the addition of 2018 data, the RBT trend changed from a stable to a statistically 
increasing population, yet again. This is a result of recruitment of a large year class of age-1 RBT. 
We have observed recruitment of strong year-classes for RBT in the recent past. The most recent 
one was the 2008 recruitment year (High et al. 2011). This strong recruitment year nearly doubled 
the RBT population, and led to the initiation of the South Fork AIP. The effects of this current RBT 
population change needs to be closely monitored to determine if additional management actions 
to reduce RBT abundance are warranted.  
 
 Within the middle section of the South Fork, the trout community composition shifts from 
nearly equal proportions of YCT, BNT, and RBT (as seen in the upper river), to a BNT-dominated, 
YCT- present composition (as seen in the lower river). In 2014, we started sampling the Lufkin 
reach, to periodically assess fish abundances and species composition within the middle section 
of the South Fork. If changes in species composition start to occur in the South Fork, we would 
anticipate observing these changes at the Lufkin monitoring reach. No significant change in YCT 
or BNT abundance was observed in the Lufkin and Conant reaches, but RBT abundance 
increased significantly in both sections. We should continue to closely monitor RBT abundance 
and trends, to allow for timely management actions, if warranted. Increased exploitation and 
suppression of RBT may be necessary to further YCT conservation efforts. 
 

Creel 

 The creel survey indicated angling effort has continued to increase on the South Fork and 
2018 is the highest we have estimated. Most of the angling effort is occurring during mid-summer 
months in the Upper and Canyon sections, which coincides with the majority of aquatic and 
terrestrial bug hatches and nice weather. Interestingly, fishing effort from boat anglers did not 
increase from the previous survey conducted in 2012. While boat anglers represented the majority 
of angling effort in the current survey, the annual effort by boat anglers was similar to 2012. The 
increase in total effort between surveys resulted from the near doubling of effort by bank anglers. 
Bank angling effort estimates were similar for the Upper and Lower sections, but were much lower 
in the Canyon section, which is more difficult to access and contains a roadless section. Although 
boat anglers spent more time in the Upper section than the Lower section, bank angling effort 
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estimates were similar for each section. This indicates bank anglers were just as likely to fish in 
the Lower section as in the Upper section, despite the fact that the Lower section supports lower 
trout densities and a less diverse fish assemblage. Access likely plays a role in this, but proximity 
to the more populated cities in the area may also be contributing to how frequently anglers fish 
the lower South Fork. 
 
 Yellowstone Cutthroat Trout continue to be a large part of the South Fork fishery based 
on catch estimates. Anglers caught nearly 335,000 YCT during the survey, and were surprisingly 
consistent in the proportion of catch throughout the river. Yellowstone Cutthroat Trout comprised 
roughly 40% of the catch in each of the three river segments, despite comprising less than that 
relative to species composition within those sections. Yellowstone Cutthroat Trout are known to 
be more vulnerable to anglers relative to Rainbow and Brown trout (Griffith 1993). Because of 
their catchability, especially via fly anglers who made up the majority of the anglers on the South 
Fork, Yellowstone Cutthroat Trout are an integral and important part of this popular fishery.  
 
 Although fly anglers made up the majority of the anglers on the South Fork, they were not 
proportionally represented in the harvest. Bait anglers caught 7% of the total catch while fly 
anglers caught 84%, however, relative to harvest, bait anglers accounted for 40% of the harvested 
fish. Part of this discrepancy may be due to residency, with bait anglers typically from local areas 
and thus more opportunity to become familiar with management efforts on the South Fork, where 
IDFG has been encouraging the harvest of RBT since 2004. Boat anglers, however, include non-
resident and guided anglers, who may not be as familiar with YCT conservation efforts.  
 
 Most of the fish harvested from the South Fork during the survey were RBT and more RBT 
were harvested than were turned into the AIP. During the same time period as the creel survey 
(April 2017 through March 2018) anglers submitted 2,592 RBT as part of the AIP (IDFG 
unpublished data). With an estimated 8,667 RBT harvested during the same period, anglers 
turned in approximately 30% of the fish harvested to the AIP. During the last creel survey, we 
estimated that 6% of the harvested fish were turned in as part of the AIP (Schoby et al. 2014). 
This suggests that IDFG is having success improving and encouraging participation in the AIP, 
but also highlights room for improvement. We hope to continue to improve angler participation in 
the program and increase harvest of RBT by continuing to use social media and presentation 
opportunities to local angler groups to help inform anglers of the program. We also will reach out 
to local outfitters and guides and look for ways to help make participation by guides and guided 
clients easier. For example, having a dedicated collection freezer at the outfitter shop may 
increase participation by reducing time at boat ramp collection freezers.  
 

Weirs 

 This was the fifth consecutive year since 2010 that we were able to operate weirs and 
traps effectively on all four major spawning tributaries of the South Fork. We observed relatively 
strong spawning runs of YCT in all tributaries, except Rainey Creek, and the total number of YCT 
captured at all of the weirs in 2018 (3,893 YCT) was the fifth highest during the last decade. This 
is likely the result of spawning adult numbers and high trapping efficiencies.  
 
 Rainey Creek continues to support relatively low numbers of spawning YCT, in 
comparison to the other tributaries. Only 37 YCT were caught at Rainey Creek for the second 
year in a row. IDFG has been trapping at Rainey Creek since 2001, with mixed success. From 
2001 through 2010, the weir was located near the USFS boundary approximately 14 km upstream 
from the mouth of Rainey Creek. During this time period, a mix of floating panel and fixed picket 
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weirs were employed. The median catch for this time period was 19 YCT with a range of 0 to 145 
fish. We have not been able to estimate trapping efficiencies primarily due to small run sizes. 
However, we believe we were more efficient in 2010 when 145 YCT were captured because we 
were able to maintain the picket weir throughout the spawning run. In most years, pickets needed 
to be pulled for varying amounts of time during the early to middle portion of the runs because of 
high flows. In 2011, a new weir was constructed downstream, 5.1-km upstream of the confluence 
with South Fork, with the hope that we could protect more of the system from invading RBT. We 
anticipated higher catches with a trap located only 5.1 stream km upstream versus 14 stream km. 
The higher catches have yet to materialize. While adult YCT abundance has increased in the 
South Fork and adjacent spawning tributaries over the same period, spawning runs at Rainey 
Creek continue to be stagnant. It is possible that fluvial YCT in Rainey Creek have gone through 
a bottleneck, which is defined as a severe reduction in the demographic size of a population 
(Campbell 1990). If bottlenecks are severe enough, in-breeding depression can occur, which 
limits the ability of the population to recover because of reduced levels of reproductive fitness 
(Frankham 1995). Adverse genetic effects of bottlenecks in Rainey Creek are likely mitigated by 
the abundant resident YCT population in the upper portions of the system. However, the fluvial 
component of the Rainey Creek sub-population has not recovered, and does not show evidence 
for a trend towards recovery. Thus, an evaluation is warranted to assess limiting factors such as 
juvenile rearing and overwinter habitat or water temperatures and prioritize habitat restoration 
efforts within Rainey Creek. A better understanding of what is currently limiting YCT in Rainey 
Creek is currently unknown and could be a combination of bottlenecks and other variables.  
 
 During recent years, trap efficiencies at the electric Pine Creek weir have been lower than 
expected. These efficiencies, all less than 90%, were observed despite operating the electric weir 
at the highest settings (see Larson et al. 2014). One commonality of years with low efficiencies, 
was the absence of stop logs until later in the run. Stop logs are used to back up water levels on 
the upstream edge of the weir which results in more water flow through the fish trap area creating 
attractive flows for migrating trout at the trap entrance. Stop logs cannot be left in place throughout 
the run because they catch debris, cause damage to the structure, and kill migrating YCT by 
entangling them in debris and holding the fish within the electric field. These issues subside once 
peak flows start to subside. With the stop logs in place, a slight physical obstacle is introduced in 
the electric field of the barrier. We hypothesized that adding an obstacle like this may increase 
efficiencies because it limits the passage of fish with high swimming velocities and momentum 
moving through the electric barrier even when electricity impairs their control of direction or speed. 
In 2018, we were able to test this hypothesis by placing the stop logs prior to the peak of the 
spawning run when stream flows were low. This resulted in the highest trap efficiency recorded 
at Pine Creek since weir construction (Table 9). In order to maximize trapping efficiency at Pine 
Creek, the stop logs should be installed in the weir as soon as possible to provide a slight physical 
obstacle to maximize trap efficiency. 
 

Spring Flows 

 Increases in spring flows benefit YCT recruitment, but are not necessarily correlated with 
reduced RBT recruitment. Since 2004, increases in maximum spring flows are correlated with 
increasing abundance of age-1 YCT the following year. The relationship between higher 
maximum spring flows and higher age-1 YCT recruitment are likely related to the fact that dynamic 
spring flows act as a spawning cue as flows decrease (Thurow and King 1994; Henderson et al. 
2000). Tributary flows are positively related to higher snowpack, which benefit YCT recruitment 
(Varley and Gresswell 1988). The abundance of age-1 RBT was not significantly correlated with 
flows, suggesting maximum flows did not reach levels sufficient to disturb developing embryos or 
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displace newly emerging fry. This finding corroborates previous studies on the South Fork that 
indicated spring flows peaking at 422 m3/s were not sufficient to move small radio transmitters 
placed in RBT redds (Schrader and Fredericks 2006a) nor mobilize substrate until flow reaches 
736 m3/s (Hauer et al. 2004). Previous studies performed on the South Fork indicate flows in 
excess of 708 m3/s are required for geomorphic processes to start altering stream channels 
(Hauer et al. 2004), which provide the most benefit to YCT (Moller and Van Kirk 2003). While we 
could not detect a statistically significant correlation between maximum spring river flows and 
age-1 RBT abundance the following year, our dataset does not include maximum flows within the 
range suggested by Hauer et al. (2004). 
South Fork Angler Incentive Study. 
 
 The South Fork AIP plays an important role in IDFGôs management of YCT in the South 
Fork. This program provides a tool for outreach and education about the importance of 
Yellowstone Cutthroat Trout conservation in the South Fork. This, of itself, may be enough 
justification for how much benefit is derived given the programôs low operational costs. However, 
recent population modeling efforts for how YCT populations respond to different levels of harvest 
and different scenarios of spring flows, indicate the Angler Incentive Program as part of the three-
pronged management efforts on the South Fork is one of the key factors that is limiting the rate 
of RBT population growth, and has the potential to cause a population decline, particularly if 
harvest levels are increased (DeVita 2014). Creel data from the reporting period also indicate 
efforts to promote the AIP have been successful between 2012 and 2018 by an increase in the 
number of RBT harvested and reported to the program (see Creel). 
 

Palisades Creek 

 The Palisades Creek drainage is the closest tributary drainage to Palisades Dam of the 
four main South Fork spawning tributaries, and was the first location in the South Fork where a 
wild-reproducing population of RBT was documented (Moore and Schill 1984). During this 
drainage-wide assessment, we did not find an expansion in the distribution of RBT. We observed 
RBT in the larger stream segments downstream of Lower Palisades Lake, while we observed 
YCT throughout the drainage at all the sites that supported fish. This drainage-wide survey and 
population estimate will be a valuable benchmark to which future fish abundance estimates and 
species distributions/compositions can be compared. 
 

Rainey Creek Eyed-Eggs 

 This was our second year attempting to augment fluvial YCT runs in Rainey Creek by 
bolstering fry densities via stocking eyed-eggs. The true measure of success will be an increase 
in adult returns. Thus, evaluating the merits of this project using two years of results may not be 
informative. However, we did continue to learn during this second year of implementing this 
project. During the first year of implementation, we were successful at capturing ripe wild females 
from the South Fork as well as males, but the number of ripe female YCT we captured was the 
limiting factor, ultimately determining how many eyed-eggs we were able to stock in Rainey 
Creek. This year, we temporally spread out our collections from a single day to two different dates 
and held fish that we thought were close. In order to minimize time commitments from hatchery 
staff who assisted with the spawning, we held YCT we deemed close to being ripe in cages at the 
Rainey Creek weir separated with males in one cage and females in a second. Our hope was that 
by holding these fish that were close for a few days, we could have more ripe females to spawn 
on the days selected for spawning. However, this did end up being the case as the fish we held 
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in the cages did not ripen. Weôre not sure why this occurred, but there were a few individuals that 
we held for three weeks over the peak of the spawning season, and they did not become ripe. It 
is possible that the difference in water temperatures between the main stem South Fork where 
the fish were captured and Rainey Creek, where they were held, inhibited the ripening process. 
At any rate, we were not able to increase the number of females that we spawned in 2018 over 
2017, despite increasing sampling effort and holding fish. In future efforts, it may be worthwhile 
to utilize an approved fish hormone to induce ripeness in fish in addition to these efforts. 
 

Rainbow Trout Redd Electrofishing 

 One of the objectives for the South Fork listed in the State Fisheries Management Plan is 
to reduce RBT abundance to less than 10% of the species composition at the Conant monitoring 
site (IDFG 2013). Much of the regional management efforts on the South Fork have worked to 
this end, including: 1. Reducing RBT recruitment by using tributary weirs to cull RBT during 
spawning runs (Schrader and Fredericks 2006a), 2. Increasing harvest by lengthening the fishing 
season and by eliminating daily bag limits (Schrader and Fredericks 2006b), 3. Working to procure 
high spring flows mimicking spring runoff to reduce RBT recruitment (Moller and Van Kirk 2003), 
and 4. Incentivizing harvest through the AIP (Schoby et al. 2014). While population models 
indicate these efforts have had an impact (DeVita 2014), we have not achieved the objective of 
reducing RBT to 10% or less of the species composition at Conant. One tool, which has not been 
used, is the manual removal of RBT from the South Fork via electrofishing. The main question 
concerning the implementation of this tool is whether or not it be effective at the population level. 
During previous research, boat-mounted electrofishing equipment proved a successful method 
for capturing large number of RBT from red complexes. During the spawning season, RBT are 
congregated on shallow spawning beds, and are more vulnerable to electrofishing gear. However, 
the number of redd complexes where large enough numbers of RBT can be removed during a 
single pass to have population-level impacts is limited (DeVita 2014). However, if RBT numbers 
on redd complexes are maintained through new fish immigrating into the area throughout the 
spawning season, then perhaps multiple removals could produce meaningful results. Our 
experiment this year documented RBT numbers were depleted with multiple passes in a single 
day but not if removals were spaced a few days apart. This suggests manual removal of RBT 
during spawning season may be an effective management tool to reduce the RBT population in 
the South Fork. 
 

Third Creek Habitat Restoration 

 The restoration project on Third Creek, tributary of Rainey Creek was a successful 
endeavor from multiple viewpoints. This project was a collaborative effort with local landowners, 
IDFG, Bonneville Power Administration, the South Fork Initiative, and volunteers. The project 
demonstrated that there is a great deal of enthusiasm and interest in habitat restoration projects 
and conservation efforts in the South Fork, in general. IDFG received numerous inquiries from 
citizens, including two school groups, in how they could volunteer and participate in the project. 
Additionally, this restoration project provided an opportunity for the newly formed South Fork 
Initiative to become involved with restoration activities, and this organization may be able to 
leverage additional funds to make restoration projects easier to implement in future years. Finally, 
some preliminary evidence suggests the Third Creek restoration project was a success for 
Yellowstone Cutthroat Trout. Prior to construction, no trout were observed in this tributary. During 
construction, we observed Yellowstone Cutthroat Trout in the newly renovated pools hiding under 
large woody debris cover. Future monitoring efforts should be directed to document and quantify 
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use of Third Creek habitat by YCT in coming years so future restoration efforts can benefit from 
lessons learned on Third Creek. While we view this project as a success, it was a relatively small 
project in terms of restoring YCT in Rainey Creek, where there is much left to be done. However, 
we hope results of these efforts on Third Creek will provide additional spawning and rearing 
habitat for YCT that was not previously available in the lower sections of Rainey Creek. 
 

Warm Springs Creek Exploitation 

 Angler use of wild BNT in Warm Springs Creek was fairly high, but sustainable, as harvest 
levels were very low. Anglers caught a quarter of the BNT in Warm Springs Creek during this 
evaluation. Most of these fish were recaptured in Warm Springs Creek, but some were captured 
in the main stem of the South Fork Snake River. We documented that BNT from Warm Springs 
Creek move into the main river and contribute to the South Fork fishery. We also hoped to 
determine if BNT from mainstem South Fork move into Warm Springs Creek, which is possible 
since there are no fish barriers between the two. However, we did not document this upstream 
movement in this study, likely because of a small sample size with only ten BNT tagged in the 
main river near Warm Springs. Thus, we were unable to determine if BNT in Warm Springs 
represent a sub-population of BNT in the South Fork. Regardless, even if BNT from the main river 
do not migrate into Warm Springs, angler harvest levels within Warm Springs Creek (6%) are low 
enough that harvest likely plays a minor role in dictating trends of BNT. Brown Trout often have 
high annual mortality rates. In six different BNT populations in Pennsylvania, annual mortality 
rates varied from 45% to 81% (McFadden and Copper 1962). With only 6% exploitation of BNT 
in Warm Springs Creek, compensatory effects with natural mortality likely ameliorate any negative 
effects from angler harvest. 
 
 

RECOMMENDATIONS 

1. Continue to utilize weirs and traps on the four major spawning tributaries to provide 
spawning refugia for YCT and reduce range expansion and recruitment of RBT. 

2. Expand RBT manual removal efforts by determining how much effort is required to remove 
several thousand RBT via electrofishing redds, and determining the logistical constraints 
associated with this effort. 

3. Continue to use YCT eyed-egg stocking from wild brood stock to bolster YCT numbers in 
Rainey Creek. 

4. Repeat the creel survey in 2021. 

5. Continue to work with collaborators to implement stream restoration projects along Rainey 
Creek.
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Table 1. Summary statistics from the Lorenzo monitoring site between 1987 and 2018 on the South Fork Snake River, including 
number of fish marked (M), number of fish captured C, number of fish recaptured R, capture efficiency (R/C), linear 
estimates for Yellowstone Cutthroat Trout (YCT), Rainbow Trout (RBT), Brown Trout (BNT), and all trout species 
combined. Standard deviations (SD) and coefficients of variation (CV) are also included for each estimate, and the 
average river flows (mean Q) during the sampling period are reported. 

 

Year M C R R/C YCT/km SD CV M C R R/C RBT/km SD CV Mean Q (cms)

1987 146 63     6 9.5 422     207 0.25 2 0 0 65

1988 133   88     13 14.8 187     47 0.13 3 2 0 33

1989 119   74     13 17.6 248     98 0.20 1 2 0 25

1990 208   91     12 13.2 308     145 0.24 2 0 0 68

1991 199   175   17 9.7 445     146 0.17 0 6 0 72

1992

1993 144   201   18 9.0 487     155 0.16 6 8 0 57

1994

1995 264   196   22 11.2 568     116 0.10 4 5 0 36

1996

1997

1998

1999 194   163   26 16.0 335     81 0.12 3 4 0 67

Year M C R R/C BNT/km SD CV M C R R/C trout/km SD CV Mean Q (cms)

1987 225 102 12 11.8 531     160 0.15 380    168     18     0.1 970     97     0.10 65

1988 241 130 23 17.7 300     88 0.15 386    225     36     0.2 529     49     0.09 33

1989 199 97 22 22.7 185     38 0.10 377    204     35     0.2 677     59     0.09 25

1990 260 93 23 24.7 272     99 0.18 549    240     35     0.1 949     73     0.08 68

1991 319 234 47 20.1 369     56 0.08 560    474     64     0.1 953     65     0.07 72

1992

1993 238 270 27 10.0 555     105 0.10 420    531     45     0.1 1,213  73     0.06 57

1994

1995 325 341 41 12.0 101 0.08 677    731     66     0.1 1,587  72     0.05 36

1996

1997

1998

1999 500 588 55 9.4 1,150  161 0.07 711    798     82     0.1 1,485  73     0.05 67

Yellowstone Cutthroat Trout Rainbow Trout

Brown Trout Total trout
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Year M C R R/C YCT/km SD CV M C R R/C RBT/km SD CV Mean Q (cms)

2000

2001

2002 108   138   14 10.1 246     65 0.13 4 3 1 98

2003 90     81     11 13.6 237     133 0.29 2 2 0 81

2004

2005 37     47     4 8.5 76       54 0.36 5 2 0 78

2006 112 71     14 19.7 116     25 0.11 10 12 1

2007 90 41     2 4.9 17 6 0 131

2008 30 34     0 0.0 2 2 0 157

2009 77 110   10 9.1 218     93 0.22 13 10 1 92

2010 110 91     10 11.0 233     83 0.18 8 11 1 91

2011 134 126 12 9.5 279     132 0.24 12 17 0 107

2012 134 106 10 9.4 321 93 0.15 5 11 0 93

2013 150 167 25 15.0 299 72 0.12 17 27 0 66

2014 97 98 21 21.4 117 27 0.12 20 14 1 93

2015 77 109 5 4.6 298 206 0.35 8 21 0 110

2016 171 135 23 17.0 213 41 0.10 14 24 2 86

2017 152 193 36 18.7 184 29 0.08 21 28 4 14.3 26 17 0.33 67

2018 121 186 17 9.1 286 76 0.14 14 26 0 108

Year M C R R/C BNT/km SD CV M C R R/C trout/km SD CV Mean Q (cms)

2000

2001

2002 457 579 61 10.5 1,030  117 0.06 582    750     76     0.1 1,385  65     0.05 98

2003 557 432 61 14.1 926     110 0.06 668    593     72     0.1 1,184  60     0.05 81

2004

2005 440 486 67 13.8 771     91 0.06 641    569     71     0.1 2,030  155   0.08 78

2006 1,154 933 140 15.0 1,761  148 0.04 1,326 1,064  155   0.1 2,116  76     0.04

2007 764 446 67 15.0 1,125  110 0.05 888    525     69     0.1 1,504  69     0.05 131

2008 373 365 40 11.0 778     132 0.09 415    418     40     0.1 988     76     0.08 157

2009 603 739 104 14.1 915     90 0.05 718    916     117   0.1 1,236  52     0.04 92

2010 600 545 110 20.2 653     49 0.04 735    709     121   0.2 956     33     0.03 91

2011 323 365 27 7.4 1,058  241 0.12 495    544     39     0.1 1,770  150   0.08 107

2012 437 435 51 11.7 784 99 0.06 607 642 61     0.1 1,329  64     0.05 93

2013 838 714 108 15.1 1,200 121 0.05 1,094 1,041 140 0.1 1,826  68     0.04 66

2014 589 481 72 15 854 90 0.05 761 624 95 0.2 1,203  47     0.04 93

2015 423 558 70 12.5 730 131 0.09 571 986 80 0.1 1,326  70     0.05 110

2016 787 753 95 12.6 1,349 136 0.05 1,122 1,125 126 0.1 2,309  80     0.03 86

2017 757 794 152 19.1 892 69 0.04 930 1,015 192 0.2 1,175  40     0.03 67

2018 293 458 44 9.6 653 124 0.1 429 675 61 0.1 1,014  122   0.06 108

Brown Trout Total trout

Yellowstone Cutthroat trout Rainbow Trout
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Table 2. Summary statistics from the Conant monitoring site between 1982 and 2018 on the South Fork Snake River, including 
number of fish marked (M), number of fish captured C, number of fish recaptured R, capture efficiency (R/C), linear 
estimates for Yellowstone Cutthroat Trout (YCT), Rainbow Trout (RBT), Brown Trout (BNT), and all trout species 
combined. Standard deviations (SD) and coefficients of variation (CV) are also included for each estimate, and the 
average river flows (mean Q) during the sampling period are reported. 

 

Year M C R R/C YCT/km SD CV M C R R/C RBT/km SD CV Mean Q (cms)

1982 1,899 16

1983

1984

1985

1986 1,170 546    70 12.8 2,890    402 0.07 32 16 2 12.5 102

1987 281 5 26

1988 1,100 561    98 17.5 1,491    148 0.05 41 18 1 5.6 103

1989 1,416 1,050 200 19.0 1,610    108 0.03 57 55 10 18.2 102       42 0.21 86

1990 1,733 1,522 317 20.8 2,330    173 0.04 113 109 14 12.8 330       104 0.16 101

1991 1,145 625    140 22.4 1,399    136 0.05 98 54 9 16.7 216       87 0.20 132

1992 595    34 60

1993 972    623    100 16.1 1,512    150 0.05 74 41 6 14.6 177       82 0.24 91

1994 853    87 52

1995 631    542    77 14.2 1,230    147 0.06 130 140 17 12.1 436       116 0.14 93

1996 707    548    72 13.1 1,502    225 0.08 155 111 5 4.5 958       677 0.36 107

1997 910    895    164 18.3 1,145    76 0.03 429 467 72 15.4 974       118 0.06 85

1998 674    682    61 8.9 1,691    204 0.06 216 247 26 10.5 743       127 0.09 110

1999 1,019 883    117 13.3 1,847    163 0.04 345 241 29 12.0 1,055    204 0.10 110

Year M C R R/C BNT/km SD CV M C R R/C trout/km SD CV Mean Q (cms)

1982 412

1983

1984

1985

1986 183 105 8 7.6 641       253 0.20 1,385 667     80     0.12 2,351    236    0.10 102

1987 26 312    26

1988 113 46 4 8.7 340       310 0.47 1,254 625     103   0.16 1,836    88      0.05 103

1989 92 76 11 14.5 191       162 0.43 1,565 1,181  221   0.19 1,791    54      0.03 86

1990 173 117 12 10.3 369       133 0.18 2,019 1,748  343   0.20 2,984    89      0.03 101

1991 150 119 19 16.0 195       52 0.14 1,393 798     168   0.21 1,616    58      0.04 132

1992 76 705    60

1993 101 64 10 15.6 135       78 0.29 1,147 728     116   0.16 1,643    66      0.04 91

1994 110 1,050 52

1995 150 108 13 12.0 294       176 0.31 911    790     107   0.14 1,696    79      0.05 93

1996 212 124 18 14.5 314       78 0.13 1,074 783     95     0.12 2,292    131    0.06 107

1997 344 281 82 29.2 369       203 0.28 1,683 1,643  318   0.19 1,969    48      0.02 85

1998 257 216 49 22.7 249       36 0.07 1,147 1,145  136   0.12 2,191    79      0.04 110

1999 293 241 31 12.9 512       169 0.17 1,657 1,365  177   0.13 2,827    90      0.03 110

Yellowstone Cutthroat Trout Rainbow Trout

Brown Trout Total trout
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Year M C R R/C YCT/km SD CV M C R R/C RBT/km SD CV Mean Q (cms)

2000 797    260 91

2001 776    321 117

2002 495    394    50 12.7 841       119 0.07 295 257 24 9.3 1,265    314 0.13 72

2003 422    571    72 12.6 840       119 0.07 272 360 29 8.1 1,501    364 0.12 108

2004 315    379    51 13.5 478       61 0.07 227 304 29 9.5 854       168 0.10 114

2005 391    254    30 11.8 658       205 0.16 172 142 11 7.7 678       340 0.26 106

2006 423 365    54 14.8 749       104 0.07 289 251 23 9.2 1,092    287 0.13 89

2007 784 568    72 12.7 1,380    142 0.05 565 361 52 14.4 1,329    182 0.07 116

2008 377 554    51 9.2 1,065    156 0.07 187 318 25 7.9 925       174 0.10 170

2009 623 489    90 18.4 826       87 0.05 475 425 34 8.0 2,270    486 0.11 98

2010 389 307    27 8.8 1,211    284 0.12 286 139 7 5.0 1,893    1,073 0.29 127

2011 609 429 70 16.3 1,225    221 0.09 448 311 28 9.0 1,190    256 0.11 99

2012 721 601 102 17.0 1,059 104 0.05 445 518 44 8.49 1,198 177 0.08 105

2013 784 536 73 13.6 1,401 159 0.06 578 393 52 13.2 1,180 334 0.14 62

2014 488 415 50 12.1 923 132 0.07 350 265 28 10.6 880 172 0.10 77

2015 613 496 63 12.7 1,069 127 0.06 447 330 49 14.9 653 84 0.07 85

2016 717 673 135 20.1 900 73 0.04 639 556 103 18.5 803 76 0.05 101

2017 777 723 158 21.9 883 70 0.04 855 686 116 16.9 1,147 108 0.05 111

2018 779 425 70 14.7 1,137    127 0.05 881 519 53 10.2 1,907 249 0.07 115

Year M C R R/C BNT/km SD CV M C R R/C trout/km SD CV Mean Q (cms)

2000 133 1,190 91

2001 208 1,305 117

2002 111 104 9 8.7 288       122 0.22 901    755     83     11.0 1,803    81      0.05 72

2003 143 165 27 16.4 240       99 0.21 837    1,096  128   11.7 1,821    67      0.04 108

2004 169 202 22 10.9 383       204 0.27 711    885     102   11.5 1,441    62      0.04 114

2005 115 95 10 10.5 206       105 0.26 678    491     51     10.4 1,588    200    0.13 106

2006 215 223 31 13.9 329       70 0.11 927    839     108   12.9 1,938    80      0.04 89

2007 404 289 50 17.3 530       117 0.11 1,753 1,218  174   14.3 2,713    87      0.03 116

2008 205 253 29 11.5 380       57 0.08 769    1,125  105   9.3 1,882    74      0.04 170

2009 261 219 42 19.2 307       48 0.08 1,359 1,133  166   14.7 2,276    80      0.04 98

2010 178 154 14 9.1 479       136 0.15 853    600     48     8.0 2,295    297    0.13 127

2011 357 300 29 9.7 796       166 0.11 1,414 1,040  127   12.2 3,002    142    0.05 99

2012 561 573 75 13.1 892 111 0.06 1,827 1,776 221 12.4 3,543    95 0.03 105

2013 538 314 52 16.6 752 212 0.14 1,947 1,319 179 13.6 3,136    123 0.04 62

2014 382 273 46 16.9 475 60 0.06 1,276 981 124 12.6 2,473    92 0.04 77

2015 440 295 37 12.5 779 196 0.13 1,670 1,313 156 11.9 3,168    107 0.03 85

2016 608 458 96 21.0 628 55 0.04 2,176 1,850 336 18.2 3,270    83 0.03 101

2017 688 565 145 25.7 573 55 0.05 2,320 1,974 419 21.2 2,697 53 0.02 111

2018 436 298 33 11.1 836 129 0.08 2,123 1,304 156 12.0 3,915    263 0.03 115

Brown Trout Total trout

Yellowstone Cutthroat Trout Rainbow Trout
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Table 3. Summary statistics from the Lufkin monitoring site for 2014 and 2018 on the South Fork Snake River, including number 
of fish marked (M), number of fish captured C, number of fish recaptured R, capture efficiency (R/C), linear estimates 
for Yellowstone Cutthroat Trout (YCT), Rainbow Trout (RBT), Brown Trout (BNT), and all trout species combined. 
Standard deviations (SD) and coefficients of variation (CV) are also included for each estimate, and the average river 
flow (mean Q) during the sampling period is reported. 

 

 

Year M C R R/C YCT/km SD CV M C R R/C RBT/km SD CV Mean Q (cms)

2014 264 215 15 7.0 1,497 441 0.15 147 107 13 12.2 364 122 0.17 161

2015 376 365 54 14.8 1,065 165 0.08 242 169 25 14.8 616 152 0.13 165

2016 348 351 67 19.1 618 78 0.06 159 168 21 12.5 455 207 0.23 63

2018 279 363 32 8.8 1,064 167 0.08 217 235 24 10.2 861 216 0.13 219

Year M C R R/C BNT/km SD CV M C R R/C trout/km SD CV Mean Q (cms)

2014 245 191 18 9.4 820 211 0.13 665 520 46 8.8 2,428   104   0.04 161

2015 191 201 27 13.4 439 95 0.11 848 797 108 13.6 2,285   66     0.03 165

2016 216 299 26 8.7 730 242 0.17 734 855 115 13.0 1,711   60     0.04 63

2018 315 255 31 12.2 814 154 0.10 813 858 87 10.1 2,696   271   0.05 219

Yellowstone Cutthroat Trout Rainbow Trout

Brown Trout Total trout
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Table 4. Estimated annual angling effort on the South Fork Snake River between 1979 and 
2017, with average trip durations, categorization of angler type, and terminal tackle 
used. 

 

 
 
 
 
 
 
 
Table 5. Percentages of the total catch and total harvest by boat and bank anglers in the 

South Fork Snake River between 1979 and 2017. 
 

 
 
 
 
 
 
Table 6. Total annual catch and harvest on the South Fork Snake River from April 2017 

through March 2018 in the three river sections for Yellowstone Cutthroat Trout 
(YCT), Rainbow Trout (RBT), Brown Trout (BNT), and Mountain Whitefish (MWF). 

 

 

Total Average time

Year effort (h) per trip (h/d) Boat Bank Bait (%) Lure (%) Fly (%)

1979 88,830 NA 41,750     47,080        48 19 33

2003 216,181 4.9 170,783   45,398        15 13 71

2005 233,009 3.8 188,737   44,272        17 14 68

2012 385,153 3.7 331,347   53,804        13 16 71

2017 258,249 5.1 202,188   56,061        17 11 72

Effort by angler type (h)

Year Boat Bank Boat Bank

1979 57 43 47 53

2003 77 23 50 50

2005 75 25 56 44

2012 81 19 42 58

2017 91 9 31 69

Catch composition (%) Harvest composition (%)

Section YCT RBT BNT MWF YCT RBT BNT MWF

Upper 52,902 33,601 18,706 19,981 21 6,822 426 0

Canyon 74,129 31,999 43,473 43,473 31 1,618 108 7

Lower 8,536 2,416 2,591 2,591 0 227 163 14

Section YCT RBT BNT MWF YCT RBT BNT MWF

Upper 42% 27% 15% 16% 0.3% 94% 60% 0%

Canyon 40% 17% 19% 24% 20% 92% 60% 0%

Lower 38% 11% 40% 11% 0% 56% 40% 3%

Catch Harvest

Catch Harvest
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Table 7. The composition of annual catch and annual harvest in the South Fork Snake River during creel surveys conducted 
from 2003 through 2017 according to terminal tackle used. 

 

 
 
 
 
 
 
 
 
 
 
Table 8. Total annual catch and harvest of fish in the South Fork Snake River during creel surveys conducted from 1982 through 

2017. 
 

 

Year Bait Lures Flies Combo Bait Lures Flies Combo

2003 14 12 68 6 43 20 26 11

2005 15 15 62 8 40 19 28 14

2012 5 13 73 9 14 28 39 19

2017 7 5 84 4 40 11 36 13

Catch composition (%) Harvest composition (%)

Annual Totals Catch Harvest Catch Harvest Catch Harvest Catch Harvest Catch Harvest

1979

1982 32,456 17,603 477 585 4,295 3,404 9,546 5,631 955 627

1996 134,182 2,484 13,229 894 22,679 1,132 18,899 0 1,890 126

2003 43,898 104 18,397 4,560 19,217 1,508 8,743 146 820 15

2005 41,411 0 14,763 3,414 14,112 666 19,353 98 34 0

2012 116,450 114 85,451 28,282 168,596 15,006 37,490 352 5,014 0

2017 135,668 51 68,458 8,750 62,197 697 66,309 23 1,095 0

Yellowstone Cutthroat Trout Rainbow Trout Brown Trout Mountain Whitefish Sucker sp.
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Table 9. South Fork Snake River tributary weir summary statistics from 2001 through 2018. 
 

 

Estimated

weir

efficiency

Location and year Weir type Operation dates (%)
a

Cutthroat Trout Rainbow Trout Total

Burns Creek

2001
b

Floating panel March 7 - July 20 16 3,156 3 3,159

2002
b

Floating panel March 23 - July 5 NE
c

1,898 46 1,944

2003
d

Floating panel March 28 - June 23 17-36 1,350 1 1,351

2004 ND
e

ND ND ND ND ND

2005 ND ND ND ND ND ND

2006 Mitsubishi April 14 - June 30 NE 1,539

2007 ND ND ND ND ND ND

2008 ND ND ND ND ND ND

2009 Fall/velocity Apirl 9 - July 22 98 1,491 2 1,493

2010 Fall/velocity March 26 - July 14 100 1,550 2 1,552

2011 Fall/velocity March 23 - July 12 90 891 5 896

2012 Fall/velocity March 24 - July 11 90 496 0 496

2013 Fall/velocity April 4 - July 2 98 888 6 894

2014 Fall/velocity April 1 - July 3 90 833 12 845

2015 Fall/velocity April 6 - July 3 94 1,357 1 1,358

2016 Fall/velocity April 4 - July 3 98 1,528 7 1,535

2017 Fall/velocity April 1 - June 27 87 759 4 763

2018 Fall/velocity April 3 - July 6 100 1,303 9 1,312

Pine Creek

2001
b

ND ND ND ND ND ND

2002
b

Floating panel April 2 - July 5 NE 202 14 216

2003
f

Floating panel March 27 - June 12 40 328 7 335

2004 Hard picket March 25 - June 28 98 2,143 27 2,170

2005 Hard picket April 6 - June 30 NE 2,817 40 2,857

2006
g

Mitsubishi April 14 - April 18 NE NE NE NE

2007 Mitsubishi March 24 - June 30 20 481 2 483

2008 Hard picket April 21 - July 8 NE 115 0 115

2009 Hard picket Apirl 6 - July 15 49 1,356 1 1,357

2010 Electric April 13 - July 6 NE 2,972 3 2,975

2011 Electric April 11 - July 9 49 1,509 1 1,510

2012 Electric March 28 - July 1 NE 1,427 3 1,430

2013 Electric April 5 - June 22 89 1,908 1 1,909

2014 Electric April 7- June 30 70 899 7 906

2015 Electric April 1 - June 25 78 1,864 3 1,867

2016 Electric April 1- June 22 93 3,240 8 3,248

2017 Electric April 3 - June 26 67 2,695 2 2,697

2018 Electric April 2 - June 26 94 2,075 6 2,081

a
Weir efficiency was estimated using several different methods

b
From Host (2003)

c
NE = no estimate

d
Weir was shut down on June 10, but the trap was operated until June 23

e
ND = no data; weir either not built or not operated

f
Weir was shut down early due to high cutthroat trout mortality

g
Weir was destroyed during high runoff

Catch



Table 9 (continued) 

28 

 

Estimated

weir

efficiency

Location and year Weir type Operation dates (%)
a

Cutthroat Trout Rainbow Trout Total

Rainey Creek

2001
b

Floating panel March 7 - July 6 NE 0 0 0

2002
b

Floating panel March 26 - June 27 NE 1 0 1

2003 ND ND ND ND ND ND

2004 ND ND ND ND ND ND

2005 Hard picket April 7 - June 29 NE 25 0 25

2006 Hard picket April 5 - June 30 NE 69 3 72

2007 Hard picket March 19 - June 30 NE 14 0 14

2008 Hard picket June 19 - July 11 NE 14 0 14

2009 Hard picket April 7 - July 6 NE 23 0 23

2010 Hard picket April 13 - June 29 NE 145 1 146

2011 Electric March 28 - June 28 NE 0 0 0

2012 Electric April 18 - June 23 NE 7 0 7

2013 Electric ND ND ND ND ND

2014 Electric April 29 - June 25 NE 56 2 58

2015 Electric April 2 - June 21 NE 73 2 75

2016 Electric April 1 - June 23 NE 19 2 21

2017 Electric April 3 - June 26 NE 37 2 39

2018 Electric April 2 - June 26 NE 37 0 37

2019 Electric April 8 - June 24 NE 70 0 70

Palisades Creek

2001
b

Floating panel March 7 - July 20 10 491 160 651

2002
b

Floating panel March 22 - July 7 NE 967 310 1,277

2003 Floating panel March 24 - June 24 21 - 47 529 181 710

2004 ND ND ND ND ND ND

2005 Mitsubishi March 18 - June 30 91 1,071 301 1,372

2006 Mitsubishi April 4 - June 30 13 336 52 388

2007 Electric May 1 - July 28 98 737 20 757

2008 ND ND NE ND ND ND

2009 Electric May 12 - July 20 26 202 4 206

2010 Electric March 19 - July 18 86 545 50 595

2011 Electric April 7 - June 15 NE 30 13 43

2012 Electric March 24 - July 2 88 232 20 252

2013 Electric April 5 - July 8 96 619 23 642

2014 Electric April 2 - July 18 98 734 63 797

2015 Electric April 2 - July 18 95 832 14 846

2016 Electric April 1 - July 6 99 958 27 985

2017 Electric April 3 - July 21 100 755 63 818

2018 Electric April 2 - July 10 92 478 18 496

a
Weir efficiency was estimated using several different methods

b
From Host (2003)

Catch
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Figure 1. Location of Warm Springs Creek near the mouth of Burns Creek in the South Fork 

Snake River drainage.



 

30 

 
Figure 2. Abundance estimates and 95% confidence intervals for Yellowstone Cutthroat Trout (YCT) and Brown Trout (BNT) at 

the Lorenzo monitoring reach on the South Fork Snake River from 1987 through 2018. 
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Figure 3. Relative weights and 95% confidence intervals for Yellowstone Cutthroat Trout at the Lorenzo monitoring reach on the 

South Fork Snake River from 2002 through 2018. 
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 Figure 4. Relative weights and 95% confidence intervals for Brown Trout at the Lorenzo monitoring reach on the South Fork 

Snake River from 2002 through 2018. 
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Figure 5. Relative weights and 95% confidence intervals for Rainbow Trout at the Lorenzo monitoring reach on the South Fork 

Snake River from 2012 through 2018. 
 
 
 
 



 

34 

 
 
Figure 6. Abundance estimates and 95% confidence intervals for Yellowstone Cutthroat Trout (YCT), Rainbow Trout (RBT), and 

Brown Trout (BNT) at the Conant monitoring reach on the South Fork Snake River from 1982 through 2018. 
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Figure 7. Relative weights and 95% confidence intervals for Yellowstone Cutthroat Trout at the Conant monitoring reach on the 

South Fork Snake River from 2002 through 2018. 
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Figure 8. Relative weights and 95% confidence intervals for Brown Trout at the Conant monitoring reach on the South Fork Snake 

River from 2002 through 2018. 
 
 
 
 
























































































































































































































































































