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State:   Nevada 
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Job Title:  Eastern Region Streams and Rivers Management 
Period Covered: January 1, 2014 through December 31, 2014   
 

SUMMARY 

Humboldt River 

The 2014 survey efforts were the third year to document densities and 
distribution of New Zealand mud snails (NZMS) in northeastern Nevada.  The three 
transect sites were surveyed and resulted in an increase in snail densities at the upper 
site and the first positive records of mudsnails at the two lower stations.   

South Fork Humboldt River 

 
The upper South Fork Humboldt River (SFHR), from Lucky Nugget causeway to 

the gauge station, was surveyed to monitor spring trout spawning sites (redds).  The 
highest count for total redds and total trout occurred on April 3, 2014, in which 30 redds 
and 72 trout were documented  The South Fork Humboldt River was also checked for 
anglers three times in 2014.  During these random angler contacts, seven anglers were 
surveyed.  It was found that these seven anglers spent a total of 29 hrs to catch 24 fish.  
Extrapolating this data indicates that there was 3.4 fish per angler, with an average of 
4.4 hrs fished per angler, and a catch rate of 0.83 fish per hour.  Three days were also 
spent monitoring spring spawning trout below the reservoir, with no fish or redds being 
found.  Also, no anglers were documented below the reservoir.  Monitoring of fall 
spawning trout consisted of a one-day survey above and below the reservoir.  This 
survey resulted in finding no fish or redds.   

Currant Creek 

The 2014 population and habitat surveys were the first completed since 1984.  A 
total of 11 stations encompassing 5.5 mi of stream were surveyed to determine 
population densities and habitat quality.  Currant Creek is a perennial stream that is 
reliant on snow pack to keep yearly discharge at adequate levels for trout survival.  
Discharge rates were minimal due to poor snowpack in the Currant Creek watershed.  
Habitat quality is stable, but could be better.  Two factors are causing negative impacts 
to the habitat throughout the Currant Creek system.  Those two factors are grazing and 
the 2013 monsoon event that caused extensive erosion.   Rainbow trout and brook trout 
were contacted and found at rates of 607.2 fish per mile and 158.4 fish per mile, 
respectively.  
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Geyser Creek 
 
 The 2014 population and habitat survey was the first survey done since 1984.   A 
total of four stations were surveyed to determine population densities and habitat 
quality.  There were no fish contacted during the survey and habitat conditions were 
relatively poor.  Since there were no fish contacted during the survey, stocking may be 
recommended in the future. 
 
Goshute Creek 
 
 A full GAWS Level III habitat and fish population survey was completed in 
October of 2014.  Habitat ratings were considered fair throughout Goshute Creek, with 
two variables affecting the Habitat Condition Index score the most.  Those factors being 
pool measure and pool structure.  The reason there were limited pools and structures 
was due to the systems steep and flashy nature.  Otherwise, Bonneville cutthroat trout 
were found at three of the seven stations like what had been noted in previous surveys.  
Those three stations represent the best available and most stable habitat in Goshute 
Creek.  Bonneville cutthroat trout were found at densities of 737.2 fish per mile.   
 
Huntington Creek 
 

Huntington Creek was not surveyed and is scheduled to be surveyed in May or 
June 2015.  
 
Mill Creek 
 

Mill Creek was not surveyed, but is scheduled to be surveyed in May or June 
2015.  
 
North Creek 
 
 The 2014 survey was the first survey conducted on this stream in 30 yrs.  A total 
of five stations were surveyed encompassing 2.5 mi.  Overall habitat was fair and 
seemed to remain stable since the previous survey in 1984.  Brook trout was the only 
species contacted during the survey and were found at a rate of 264.4 fish per mile.  
Since it has been close to 40 years since trout were stocked into North Creek, it 
supports the theory that habitat requirements have been good enough to allow for 
reproduction and recruitment.   
  
Sheep Creek 
 

Sheep Creek was not surveyed and is scheduled to be surveyed in May or June 
2015.  
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White River 
 
 There were 14 stations surveyed to determine habitat quality and fish population 
status in White River.  The overall habitat rating for White River was fair, with a few 
being rated as poor.  Grazing is the biggest contributor to the poor habitat found in 
White River, with those ratings being exacerbated by incised banks and its associated 
erosion.  Even though there are poor habitat conditions in White River, brown trout and 
brook trout were found to be persisting in good numbers.  Brown trout and brook trout 
were found at densities of 309.3 fish per mile and 475.2 fish per mile, respectively.   
Rainbow trout were found at a density of 264.0 fish per mile. It should be noted that 
each spring, 1,000 rainbow trout are stocked into White River.  Additionally, brook trout 
were only found at the top station in White River, therefore its density is not 
representative of the entire system. 
 

BACKGROUND 

Humboldt River 

 
Prior to August 2012, Nevada was thought to have only two populations of New 

Zealand mud snails (Potamopyrgus antipodarum), one in the Salmon Falls River in 
northeast Nevada, and the other in Lake Mead in southern Nevada.  In August 2012, 
Nevada Department of Environmental Protection personnel identified what was thought 
to be New Zealand mud snails (NZMS) in Maggie Creek (Humboldt River drainage) 
near Carlin, Nevada.  Samples collected by NDOW were analyzed by EcoAnalysis in 
September and positively identified as NZMS.   

 
Further investigation revealed the infestation to be in lower Maggie Creek, with 

its uppermost extent being approximately three miles below the Newmont Mining 
Company cooling towers.  All flow in this portion is provided by the Newmont Mining 
Company dewatering project as Maggie Creek is intermittent upstream of the 
dewatering flow.  NZMS were also detected in the Humboldt River downstream of the 
Maggie Creek confluence to the Highway 278 crossing. 

South Fork Humboldt River 

 
Completion of the South Fork Reservoir Dam in 1988 essentially split the South 

Fork Humboldt River (SFHR) into two sections.  The upper river from South Fork 
Reservoir to the highway bridge in Lee has provided a fair sport fishery in the past.  The 
primary limiting factors for trout in this stretch includes a lack of suitable pools and cover 
(stream channelization and willow eradication) and increased water temperatures during 
the critical summer months (reduction of flows due to irrigation diversions).  This section 
of river is now managed as a trophy fishery to provide some protection for the spring 
and fall spawning runs that emanate from the reservoir.   
 

The lower river from South Fork Reservoir to the confluence with the Humboldt 
River had never maintained much of a fishery due to poor habitat conditions and poor 
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water quality.  Excessive livestock use has led to poor bank stability and cover, poor 
pools, and very high summer water temperatures.  Subsequent releases from the dam 
have created the potential for a much improved sport fishery in the lower river.  The 
releases have not only improved water quality, but have essentially stocked the lower 
river with fish from the reservoir.  Evidence of natural reproduction and recruitment of 
brown and rainbow trout have been increasing in the lower river since the mid-1990's to 
2000.  

Currant Creek 

The 2014 population and habitat surveys were the first completed since 1984.  A 
total of 11 stations, encompassing 5.5 mi of stream were surveyed to determine 
population densities and habitat quality.  Currant Creek is a perennial stream that is 
reliant on snow pack to keep yearly discharge at adequate levels for trout survival.  
Habitat quality is stable, but could be better.  Two factors are causing negative impacts 
to the habitat throughout Currant Creek system.  Those two factors are grazing and the 
2013 monsoon event that caused extensive erosion.    

 
Geyser Creek 
 
 The 2014 population and habitat surveys were the first done since 1984.   A total 
of four stations were surveyed to determine population densities and habitat quality.   
 
Goshute Creek 
 
 A full GAWS Level III habitat and fish population survey was completed in 
October of 2014.  Habitat ratings were considered fair throughout Goshute Creek, with 
two variables affecting the Habitat Condition Index score the most.  Those factors being, 
pool measure and pool structure.  The reason there is limited amounts of pools and 
structure is due to the systems steep and flashy nature.  Otherwise, Bonneville cutthroat 
trout were found at three of the seven stations like what has been noted in previous 
surveys.  Those three stations represent the best available and most stable habitat in 
Goshute Creek.   
 
Huntington Creek 
 

Huntington Creek was not surveyed and is scheduled to be surveyed in May or 
June 2015.  
 
 
Mill Creek 
 

Mill Creek was not surveyed and is scheduled to be surveyed in May or June 
2015.  
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North Creek 
 
 The 2014 survey was the first survey conducted on this stream in 30 yrs.  A total 
of five stations were surveyed encompassing 2.5 mi.  Overall habitat was fair and has 
seemed to remain stable since the previous survey in 1984.  Brook trout was the only 
species contacted during the survey and was found at a rate of 264.4 fish per mile.  
Since it has been closer to 40 yrs since trout had been stocked into North Creek, it only 
supports the theory that habitat requirements are good enough to allow for reproduction 
and recruitment.   
 
Sheep Creek 
 

Sheep Creek was not surveyed and is scheduled to be surveyed in May or June 
2015.  
 
White River 
 
 There were 14 stations surveyed to determine habitat quality and fish population 
status in White River.  The overall habitat rating for White River was fair with a few 
being rated as poor.  Grazing is the biggest contributor to the poor habitat found in 
White River with those ratings being exacerbated by incised banks and its associated 
erosion.  Even though there is poor habitat conditions in White River, brown trout and 
brook trout were found in good numbers, and rainbow trout in fair numbers.  It should be 
noted that each spring 1,000 rainbow trout are stocked into White River. 
 

OBJECTIVES and APPROACHES 
 
Objective:  General Native Sport Fisheries Management 
 
 Approaches: 
 
 Humboldt River  

1. Visually inspect substrate for New Zealand mudsnails (NZMS) below the 
lowest Humboldt River Drainage transect to assess downstream 
distribution. 

2. Sample two permanent transects utilizing grid frames in the Humboldt 
River in the fall to assess relative abundance of NZMS. 

3. Implement outreach efforts including installation of warning signage to 
inform the public of NZMS presence and decontamination needs.   

 
 South Fork Humboldt River 

1. Visually monitor the spawning migrations of rainbow trout for 3 days 
during spring and brown trout for 3 days during fall at established 
transects above and below the reservoir. 

2. Conduct a general fisheries assessment through opportunistic angler 
contacts. 
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 Other Eastern Region Streams 
1. Conduct a general fisheries assessment through opportunistic angler 

contacts.  
2. Utilize electrofishing to assess the status of the trout populations in 

Currant Creek, Geyser Creek, Goshute Creek North Creek, Mill Creek, 
Sheep Creek, and White River in White Pine County, and Huntington 
Creek in White pine and Elko counties. 
 

PROCEDURES 
 
Humboldt River 
 
 Detect/nondetect surveys were conducted using tactile and visual surveys of 
substrate and aquatic vegetation for the presence of NZMS snails, while the permanent 
transects required a more in-depth, random grid system.  The three transects that were 
identified for survey were the all on the Humboldt River, downstream of the Maggie 
Creek confluence.  The first transect, upper Humboldt, is located at the HWY 287 bridge 
at UTM 11T 573519 4505835.   The second Humboldt transect, middle Humboldt, is 
located several miles downstream at UTM 11T 570269 4498301 and the final transect, 
lower Humboldt, is located at UTM 11T 565053 4492168. 
 

Each transect was marked with stakes on each bank to designate the sample 
transect that stretched across the water, with the exception of the upper Humboldt 
transect that used a fence line that was on the upstream side of the bridge.  The 
sampling grid, made up of nine 10 cm squares, was placed on the downstream side of 
the transect line at three locations, one meter from each bank and in the center of the 
stream.  Three 10 cm squares were randomly chosen for sampling, which consisted of 
the removal of the top layer of substrate within each square.  This was done by using a 
small aquarium net handle to scrape the sample into a larger aquarium net that was 
placed downstream of the square.  This netted sample was then rinsed in the water to 
remove as much fine sediments as possible.  The finished sample, consisting of three 
sampled squares per plot, was placed in a sample jar and preserved in isopropyl 
alcohol.   

 
Preserved samples were taken to the office and examined under a dissecting 

microscope at low power.  Each sample was subdivided and individual snails were 
counted.  This number was then extrapolated to estimate the number of snails per 
square meter.        
 
South Fork Humboldt River 
 

Spawning Monitoring  
 
During the spring and fall of 2014, trout redd transects were surveyed on the 

South Fork Humboldt River to monitor spawning activity.  Transects were located on the 
upper river section above the reservoir, from the causeway to the gauging station, and 
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the 0.55 mi below the dam.  All transects were walked and visually surveyed, with all 
redds and all fish being documented.   

 
Opportunistic Angler Contacts 
 
Angler surveys were conducted in the spring and summer by a creel clerk as well 

as the biologist.  Total fish caught and total hours fished per angler were recorded 
during angler contacts. 
 
Other Eastern Region Streams 
 

The following procedures were the same for Currant Creek, Geyser Creek, North Creek, 

and White River.  The U.S. Forest Service Region 4, Level III General Aquatic Wildlife 
System (GAWS) survey method was used to sample five stations in two reaches that 
were sites historically surveyed by the Nevada Department of Wildlife.  Rather than 
completing the full GAWS survey, only three of the five habitat transects (100 feet) were 
surveyed, allowing habitat data to be collected along with the fish population survey.  In 
addition to the habitat survey, a 100 ft single-pass electroshocking transect was 
established to determine fish densities. 
 

The station locations were originally identified using a 71/2 min USGS 
topographic map of the area and descriptions in field trips notes.  However, survey 
points were digitally transferred to ExpertGPS and station location UTMs were 
transferred to a handheld GPS (Garmin GPSmap 62s).  A map was generated using 
ExpertGPS mapping and is stored along with raw data at the Ely Field Office.   

 
Goshute Creek 
 

The U.S. Forest Service Region 4, Level III General Aquatic Wildlife System 
(GAWS) survey method was used to sample a total of seven stations on Goshute 
Creek.  Station locations were identified using a 71/2 min USGS topographic map of the 
area and general descriptions in field trip files and then digitally transferred to 
ExpertGPS.  In the field, station locations were marked using a Garmin GPSmap 62s 
handheld GPS.  A map was generated using ExpertGPS mapping and is stored along 
with raw data at the Ely Field Office.  Habitat and fish population data were collected at 
each location and analyzed using Microsoft Excel.   
 

FINDINGS 
 
Humboldt River 
 
 NZMS Detect/Non-Detect Surveys 
  

Due to the current, known distribution of mudsnails in northeastern Nevada, 
detect/non-detect surveys were conducted in conjunction with other work activities 
within the region.  No mudsnails were located during these surveys. 
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Transect Monitoring 
 
 On November 12, each of the three transects were surveyed for NZMS.  The 
Maggie Creek transect was not surveyed due to the continuously high densities found at 
this site.  Efforts were instead focused on the downstream movement of this invasive 
species.  The upper Humboldt River transect survey has contacted mud snails the two 
previous years, with an average mud snail density that has increased every year.  Three 
plots were set along the original transect, with three squares per plot being sampled.  
The results showed in an average mud snail density of 5,489 snails per square meter, 
with a range of 1,733 to 10,300 mud snails per square meter (Table 1).   
 
Table 1.  Upper Humboldt Transect. 
 

Sample Location Max Depth (m) Quadrants Substrate Vegetation NZMS MS/m²

Right 0.15 9,3,4 Gravel Rooted 133 4,433

Center 0.41 3,5,9 Gravel, sand Rooted 309 10,300

Left 0.16 7,6,4 Silt, gravel Rooted 52 1,733 Low velocity

5,489 Average  
  

This transect has had three consecutive years of surveys that have shown a 
steady increase in mud snail density (Table 2).  Based on visual observations, it does 
not appear that there have been any substantial changes to the habitat, especially 
considering that peak spring runoff has been near nonexistent in recent years.  This 
increasing trend appears to show a new invasive species that is continuing to increase 
its densities as the population expands.     
 
 Table 2. Three year summary. 
 

NZMS 2012 2013 2014

Average 511 2,833 5,489

High 633 7,200 10,300

Low 300 700 1,733  
  

The middle Humboldt River transect has not shown any mud snails in the two 
sampling events that have previously occurred, however, a random visual survey of 
aquatic vegetation in 2013 did find two mud snails just upstream of this transect.  Three 
plots were set along the original transect, with three squares per plot being sampled and 
resulting in the observation of several mud snails (see Table 3 for survey summary).  
This substrate was predominantly sands and gravel, with some areas of vegetation.  
The right plot, which had the highest density of mud snails, was found in a high velocity 
area made up of clean water flowing over sand and gravel.  With mud snails being 
found in the vegetation above the transect in 2013, it was expected that mud snails 
would soon be detected at the transect plots.         
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Table 3.  Middle Humboldt River Transect. 
 

Sample Location Max Depth (m) Quadrants Substrate Vegetation NZMS MS/m²

Right 0.3 7,2,5 Sand, gravel Clinging 25 833 Higher velicity, clean gravels

Center 0.14 4,3,6 Sand, gravel Clinging 0 0

Left 0.25 8,4,5 Silt and veg Clinging, rooted 2 67 Little flow

** No snails observed in vegetation near transect 300 Average  
 
 The lower Humboldt River transect is a new transect and is intended to 
document the downstream movement of NZMS.  A total of five mud snails were 
documented in this transect, resulting in an average density of 55 mud snails per square 
meter (Table 4).  It is not overly surprising to see mud snails moving downstream and it 
is expected that this downstream movement will increase as peak spring runoff 
increases.    
 
Table 4. Lower Humboldt River Transect. 
 

Sample Location Max Depth (m) Quadrants Substrate Vegetation NZMS MS/m²

Right 0.43 5,9,3 Sand, gravel, boulder Clinging, rooted 4 133 Similar velocities at each site

Center 0.6 6,1,8 Sand Clinging, rooted 0 0

Left 0.3 2,5,3 Gravel, cobble Clinging 1 33

** No snails observed in vegetation near transect 55 Average  
 

Overall, this survey appears to be successful in determining the relative densities 
of NZMS and providing baseline data for future mud snail density comparisons.  Yearly 
surveys should continue downstream in the Humboldt River in an attempt to track the 
expansion of this species over the years.        
 

Outreach 
 
 In the spring of 2014, an informational sign was placed at the Department of 
Transportation (DOT) owned Jackpot Rest Area (Hwy 93) located along the Salmon 
Falls River.  Placing signage around Maggie Creek has been hampered by locating the 
appropriate landowners to authorize the placement of signs.  These efforts will continue 
and it is expected that some level of signage will be placed in common access areas by 
the end of 2015.  
  
South Fork Humboldt River 
 
 Spawning Monitoring 
 
 The upper South Fork Humboldt River (SFHR) from Lucky Nugget causeway to 
the gauge station was surveyed to monitor spring spawning trout sites (redds).  The 
highest count for total redds and total trout occurred on April 3, 2014, in which 30 redds 
and 72 trout were documented (Table 5).  Three days were also spent monitoring the 
spring spawning trout below the reservoir, with no fish or redds being found.  Monitoring 
of fall spawning trout consisted of a one-day survey above and below the reservoir.  
This survey resulted in finding no fish or redds. 
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 Table 5. Redds, active redds, trout, and trout mortalities documented between 
the Lucky Nugget causeway and the gauge station above the SFHR 
Reservoir.   

 

  25-Feb-14 18-Mar-14 3-Apr-14 

Redds 0 11 30 

Active 
Redds 0 2 0 

Fish 0 68 72 

Mortalities 0 0 1 

 
Opportunistic Angler Contacts 

 
 The South Fork Humboldt River above the reservoir was checked for anglers 
three times in 2014.  During these random angler contacts, seven anglers were 
surveyed.  It was found that these seven anglers spent a total of 29 hrs to catch 24 fish.  
Extrapolating this data indicates there was 3.4 fish per angler, with an average of 4.4 
hrs fished per angler, and a catch rate of 0.83 fish per hour (Table 6).  Three days were 
also spent contacting anglers below South Fork Reservoir.  During these attempts, no 
anglers were contacted.  
 

Table 6. Angler contacts documented between the Lucky Nugget causeway 
and the gauge station above the SFHR Reservoir. 

 

  25-Feb-14 18-Mar-14 3-Apr-14 

Fisherman 0 0 7 

Hours fished 0 0 29 

Fish Caught 0 0 24 

Fish/hr 0 0 0.83 

Fish/angler 0 0 3.4 

 
Currant Creek 
 

The average discharge for Currant Creek was 0.57 cubic feet per second (cfs), 
with a maximum of 2.4 cfs and minimum of zero (dry stations).  Four of the first five 
stations were found to be either dry or had stagnated water, resulting in little to no flows 
at the bottom stations (Figure 1).  Water temperatures averaged 55oF, with a minimum 
of 49oF and a maximum of 72oF.  Air temperature during the survey averaged 75oF, with 
a maximum temperature of 85oF and a minimum temperature of 66oF.   
 

On Forest Service administered land, Habitat Condition Index (HCI) values from 
0-39 rates as poor, 40-69 rates as fair, 70-89 rates as good, and 90-100 rates as 
excellent.  Of the six variables that were used to discern the HCI rating, five were found 
to be rated as poor and one rated as fair.  The five variables that were poor were pool 
measure, pool structure, substrate bottom, bank soil stability, and bank vegetation 
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stability.  The single variable that was rated as fair was bank cover.  The overall HCI 
score for Currant Creek was rated as poor.  
 
Figure 1. 
 

 
 

There are three important details that must be understood about this survey.  The 
first is that the HCI rating of a typical GAWs survey takes into consideration the ratings 
of five transects per station compared to the three used on this survey.  The values 
obtained during this survey allows for trends to be established for future surveys.  The 
second detail that should be remembered is that in 2013, monsoon rain events caused 
significant flash flooding which led to negative impacts to all variables of the HCI.  
Finally, drought is causing skewed results for many habitat components. 
 
 In 2013, a flash flood caused a massive rockslide that resulted in a portion of a 
road being blow out and large boulders/rubble being deposited into the stream.  The 
rockslide is marked on the map and its impacts are not well represented by the stations 
that were surveyed.  Although it was only observed that in the section of stream 
immediately downstream of the rockslide, nearly 100% of the substrate were boulders 
and larger rubble.  The upper sections of the stream (CC07 through CC11) have a more 
balanced substrate composition (Figure 2).  There is apparently sufficient substrate to 
support self-sustaining populations of brook trout and rainbow trout.  Even though there 
is adequate substrate in those sections of Currant Creek, there are issues with 
overgrazing that are detrimental to the riparian vegetation community.   
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Figure 2. 
 

 
 There are still extant populations of brook trout and rainbow trout in Currant 
Creek.  A total of 52 trout were contacted during the survey, with the majority being 
rainbow trout (46 rainbow trout and 6 brook trout).  Rainbow trout average length was 
five inches (133 mm), with a range of three inches (71 mm) and maximum of eight 
inches (208 mm).  Based on the individuals captured during the survey, there are 
possibly three age classes of rainbow trout present in Currant Creek (Figure 3).  
Average densities for rainbow trout were 220.8 fish per mile for the entire stream.  If the 
dry stations were left out, rainbow trout would be found at 607.2 fish per mile.  Figure 4 
shows the distribution of fish density for each species. 
 
 Since there were only six brook trout contacted during the 2014 survey, a length 
frequency analysis was not possible.  The average length was six inches (140 mm), 
with a minimum of five inches (115 mm) and maximum of seven inches (170 mm).  
Likely, these trout all belong to the same age class.  All trout captured, regardless of 
species, were in good to excellent body condition.  Brook trout were found at only two 
stations at an average density of 158.4 fish per mile.   
 

All things considered, Currant Creek is a relatively stable system that is capable 
of supporting self-sustaining trout populations.  A combination of drought, natural 
landscape disturbances, and grazing has negatively impacted the riparian corridor 
throughout Currant Creek.  There is a grazing exclosure cage in the riparian area 
between stations CC09 and CC10 that exemplifies the amount of riparian degradation 
due to grazing.  Since that is the area of Currant Creek where trout are more commonly 
located, land managers should attempt to protect the riparian more proactively.  Trout 
populations are expected to persist as long as adverse affects are limited.    
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Figure 3. 

 
 

Figure 4. 
 

 
Geyser Creek 
 
 Geyser Creek discharge was measured at an average of 1.05 cfs, with a 
maximum of 1.5 cfs (at Geyser Creek 2) and a minimum of 0.74 cfs (Geyser Creek 3) 
(Figure 5).  The previous survey completed in 1984 showed an average water velocity 
of 2.35 ft per second, with a maximum of 2.4 ft per second and minimum of 2.3 ft per 
second.  Again, there was only two sites where water velocity was recorded.  Water 
temperatures averaged 53.2oF, with the first station being 58oF and the remaining 
stations consistently measuring 52oF.  During the 2014 Geyser Creek survey, no trout 
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were contacted or observed.  There is anecdotal evidence from another NDOW 
employee that, at one point, the springhead on Geyser Creek dried up and all trout died.  
At this point, it is unconfirmed if it is in fact true.   
 

Since this survey used GAWS survey criteria, a preliminary Habitat Condition 
Index (HCI) rating can be given to stations surveyed on Geyser Creek.  The following 
variables are used to provide an HCI rating: pool measure, pool structure, desirable 
substrate, bank cover, bank stability, and bank vegetation.  The average HCI through 
four stations was 30.1, with all stations falling within the poor category (Table 7). 
 
Figure 5. 

 
Limiting factors such as pool measure and pool structure significantly decreased 

the overall HCI values throughout the drainage.  Pool measure had an average value of 
4.4 and pool structure was zero for all stations.  The one variable that was determined 
to be in excellent condition was desirable substrate (Figure 6).  The substrate that 
comprised most of Geyser Creek was gravel, ranging from 1/8 inches to three inches in 
size.  

 
Table 7. Habitat Condition Index for Geyser Creek by station. 

 
Station HCI 

Geyser Creek 1 32.0 
Geyser Creek 2 31.3 
Geyser Creek 3 27.3 
Geyser Creek 4 30.0 

Average 30.1 
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As stated earlier the substrate composition for Geyser Creek is excellent, 
however, the remaining variables are rated as poor.  Due to these variables being rated 
as poor, the likelihood of having a self-sustaining population of trout in Geyser Creek is 
poor as well.  The compounding effect of poor habitat features is what likely caused the 
trout that were present in the 1984 survey to no longer be there.  It is important to clarify 
that the reason for the trout population in Geyser Creek to expire is not completely 
known and can only be speculated on. 
 
Figure 6. 
 

 
This survey is just a snapshot of what the habitat structure is like and HCI values 

are only preliminary.  In order to get a true assessment of habitat quality, another 100 
feet of stream would have to be surveyed at each station.  It is likely that the HCI values 
would increase if an additional 100 feet of stream were added to each station.  The 
measured and observed habitat conditions are not conducive to a thriving trout 
population; however, trout persisted in this stream before, so there is a possibility that 
trout could once again be stocked.   

 
This survey is just a snapshot of what the habitat structure is like and HCI values 

are only preliminary.  In order to get a true assessment of habitat quality, another 100 
feet of stream would have to be surveyed at each station.  It is likely that the HCI values 
would increase if an additional 100 feet of stream were added to each station.  The 
measured and observed habitat conditions are not conducive to a thriving trout 
population; however, trout persisted in this stream before so there is a possibility that 
trout could once again be stocked.   
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Goshute Creek 
 

The Cherry Creek Range is composed of limestone, dolomite, shale, and 
quartzite according to Stewart and Carlson’s Geologic Map of Nevada (1978), in the 
area where Goshute Creek is located.  The canyon in which Goshute Creek flows is 
high gradient and extremely incised, leading to periodic flash flooding.  Population 
surveys began approximately 214 ft above the county road (GC1) and extended three 
miles up the Goshute Creek basin (GC7).  Flows were extremely low at the road 
crossing (0.09 cfs) and, upon return to the county road in the afternoon, the water went 
subsurface at GC1.  Water flows were minimal on Goshute Creek at the first three 
stations (Figure 7). 

 
Of note, flow at station GC7 in 2013 was so low that attaining an accurate flow 

measurement was impossible.  The average discharge during the 2014 survey was 1.23 
cfs.  Even though there was limited flow during both surveys, the 2014 survey was 
conducted in October when unfavorable water conditions were expected.  
 
Figure 7. 
 

 
 
Stream Habitat Condition Index (HCI) 

 
 The 2014 habitat conditions were similar to the 2013 habitat conditions.  The 
average habitat condition index (HCI) was 56.3, which is considered to be in fair 
condition (Table 8).  The two variables that affected the HCI score most were pool 
measure and pool structure, with an average score of 42 and 46.5, respectively.  Due to 
aggregation, there are limited pools with insufficient structure to provide quality habitat.   
 

The two variables that caused the condition rating of fair are ones that were 
attributed to a flashy, steep gradient system.  Additionally, grazing is an issue on the 
first three stations.  The first three stations may not receive the same flows that the 
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upper stations do, however, when vegetation is removed bank soil stability decreases.  
This results in increasing fine sediments filling in interstitial grooves (embeddedness), 
reducing the availability of quality substrates.  One additional attribute of the stream is 
the range of embeddedness (28% to 76%), with an average of 49.1%.  Studies indicate 
that embeddedness greater than 35% can deleteriously affect spawning success for 
salmonid species.  Transect measurements indicate that rubble and gravel comprise on 
average 69.5% of the substrate bottom.  The substrate composition is better in the BCT 
occupied range of Goshute Creek than in the unoccupied stretches of Goshute Creek 
(Figure 8). 
 

Table 8. Habitat Condition Index for Goshute Creek by station. 

Station HCI 

GC1  44.3 

GC2  59.8 

GC3 58.7 

GC4 67.6 

GC5 52.3 

GC6 48.9 

GC7 62.8 

Average 56.3 

 
Figure 8. 

Channel stability was given an average score of 85.9, which is considered to be 
in fair condition.  Channel stability is linked to the quality and quantity of pools present.  
As banks shift and erode, sedimentation fills in what pools are present and increases 
the elevation of the streambed in general.  This should not be cause for alarm as pool 
measure reflected in the GAWS methodology may not be entirely accurate.  In regard to 
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the percentages derived in the GAWS methodology, pool measure serves as a 
deviation from a 50:50 pool:riffle ratio, which is considered ideal.  However, recent 
studies have shown that ratios ranging from 25:75 to 75:25 produce high numbers of 
trout. 
 

The channel width in Goshute Creek ranges from 4.9 ft (1.5 m) to 131.2 ft (40 m), 
with an average of 29.5 ft (9 m).  The 40 m wide channel is located above the barrier 
structures where the stream is braided and is formed from multiple springs.  To get a 
real idea of the actual average channel width, the 40 m channel should be left out, 
resulting in a channel width average of 12.5 ft (3.8 m).  The water width ranges from 1.9 
ft (0.59 m) to 7.2 ft (2.2 m), with an average of 4.3 ft (1.3 m).  The average width to 
depth ratio is 17.3 for Goshute Creek.    

 
The riparian habitat conditions in Goshute Creek rated fair to good on six of the 

seven stations, with the first station being rated as poor.  Although the first three 
stations rated poor, good, and fair, respectively, it is important to note that grazing is the 
most intense in these areas.  In addition to grazing, the limiting factor to the riparian 
plant community is due to the semi-annual intense rain events that cause erosion of soil 
and loss of plant life.  There is a mix of plant communities present in Goshute Creek, 
with those communities being classified as grass/forb Potential Natural Community 
(PNC), shrub PNC, and tree PNC.   

 
The average canopy cover in Goshute Creek is 51.4%, with a range from 0.3% to 

96.3%.  If the first two stations (0.3% and 0.9%, respectively) were left out of the 
average, the average canopy cover for the remaining five stations raises to 71.8%.   
 

Fish Population 
 

All Bonneville cutthroat trout (BCT) that were captured were found at three 
stations (GC4 – GC6), of which only 300 ft of stream was electroshocked.  This resulted 
in an average population density of 598.4 fish per mile.  Factoring in known misses (four 
trout) the estimated population density results in 737.2 fish per mile.  If all stations were 
included in the population density estimate, the density would be 315.9 fish per mile.  
Previous population surveys excluded the lowest stations due to their inability to support 
trout.  The trout in 2014 had the same distribution as the trout captured in the 2013 
survey.  
 

Total length of all BCT captured was measured and recorded.  The total length of 
captured trout ranged from 1.1 in (29 mm) to 8.7 in (220 mm), with an average of 5.7 in 
(143 mm).  A length frequency analysis revealed at least three distinct age classes 
(Figure 9).  Age class breaks should be considered to be from 1.1 in (29 mm) to 2.4 in 
(60 mm), 4.1 in (105 mm) to 5.3 in (1.35 mm), and 6.5 in (165 mm) to 8.7 in (220 mm).  
All fish captured or observed were found to be in excellent body condition.   
 
 
 



19 
 

Figure 9. 

 
Aquatic Macroinvertebrates 

 
A variety of aquatic macroinvertebrates were found during the survey.  One 

species of Trichoptera was present in the survey area.  That species was stone-cased 
caddis flies.  Plecoptera nymphs (stoneflies) were found at three of seven stations.  At 
least two species of Hemiptera (true bugs) were also present in Goshute Creek.  Those 
species were water striders and water boatman.  Finally, an unknown species of 
Coleoptera (beetles) was present.  Given the excellent body condition of the BCT in 
Goshute Creek, it can be assumed that macroinvertebrate densities are high enough to 
support a sustainable BCT population.   

 
Beaver Status  

 
 Currently, beavers do not inhabit Goshute Creek.  However, prior to 1955, 
beaver were common in the watershed.  In 1955, a large cloudburst washed out all 
beavers, along with their dams, cattle, and all trout.  In a 1957 survey, there was a total 
of 21 beaver impoundments located.  Some impoundments were 8 ft by 200 ft and 
banked water up 500 ft.  These impoundments provided refuge for the first Bonneville 
cutthroat trout in 1960.   
 

Conclusion 
 

The population density for Goshute Creek in 2014 was 737.2 fish per mile, which 
was an increase of 39.6% from the 2013 population survey.  Although the there was an 
increase in the number of BCT found in 2014,  incised banks and steep gradients still 
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posed a threat to the long term viability of Bonneville cutthroat trout in Goshute Creek.  
High levels of embeddedness and/or cemented substrate were still present throughout 
the upper stations of Goshute Creek.  As mentioned earlier in the document, 
embeddedness and cemented substrates were variables that not only can negatively 
affect the ability of BCT to spawn, but also for eggs to successfully hatch and trout fry to 
rear.  Habitat conditions were such that BCT continues to persist, however, with the 
combination of a highly dynamic system and degradation caused by cattle grazing the 
ability for BCT to expand and utilize the entire system is severely limited.  Bonneville 
cutthroat trout has shown resiliency in Goshute Creek over the decades and should 
persist into the future.     

 
North Creek 
 

North Creek discharge was measured at an average of 1.73 cfs, with a max of 
2.25 cfs (at NC3) and a minimum of 1.18 cfs (NC2) (Figure 2).  The 1957 and 1984 
surveys only looked at velocity and discharge was not calculated.  Velocity values are 
the only data that can be compared for water over the three surveys.  Water velocities 
were 1.2 feet per second in 1957 and 2.5 feet per second in 1984.  The 2014 survey 
showed velocity averaging 1.74 feet per second.  For the 1984 and 2014 surveys, the 
velocity was averaged over all five stations on North Creek.  Discharge and flow are two 
metrics that should be measured to establish a trend over a number of years.  Water 
temperatures averaged 53.2oF, with the first station being 58oF and the remaining 
stations consistently measuring 52oF. 
 
Figure 10. 

 
 

Since this survey used GAWS survey criteria, a preliminary Habitat Condition 
Index (HCI) rating can be given to stations surveyed on North Creek (Table 1).  The 
average HCI through five stations was 49.7, which are on the cusp of poor and fair.  Of 
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the six variables used to develop the HCI rating, only one was found to be excellent, the 
rest were found to be fair or poor. 

 
Table 9. Habitat Condition Index for North Creek by station. 

 
Station HCI 

NC1 45.3 
NC2 51.5 
NC3 50.2 
NC4 55.4 
NC5 46.1 

Average 49.7 
 

Limiting factors such as pool measure and pool structure decreased the overall 
HCI values throughout the drainage.  Three of the five stations were noted as having 
pools and pool structure rated as poor.  Trout have been known to thrive in streams with 
pool to riffle ratios of 25:75 to 75:25.  That being said, trout were last stocked more than 
40 yrs ago (1971) and there is likely quality pool habitat outside of the surveyed 
transects.  The one variable that was determined to be in excellent condition was 
desirable substrate (Figure 11).  The substrate that comprised most of North Creek was 
gravel, ranging from 1/8 in to three inches in size.  Desirable substrate is a large 
component for successful reproduction and recruitment.  
 
Figure 11. 
 

 
 
 The fish population survey resulted in the contact of 14 brook trout, however, 
only seven were captured and the other seven escaped.  Trout densities averaged 
123.2 fish per mile for the area where fish were captured.  Trout densities ranged from 
52.8 fish per mile to 211.2 fish per mile (Figure 12).  If all trout that were contacted are 
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used to determine the densities for the stream, then the average trout density is 246.4 
fish per mile, with a range of 52.8 fish per mile to 369.6 fish per mile. 
 

Trout densities are lower for both averages due to fish being absent at two of the 
five stations that were surveyed.  Both areas are likely used by trout; however, brook 
trout might prefer to utilize different portions of the stream late in the summer in North 
Creek.  Either way, not one specific factor could keep trout out of NC1 and NC2.   
 
Figure 12. 

 
 Even though the overall HCI values of North Creek are currently rated as poor, 
brook trout have been subsisting for decades without augmentation to their population.  
That means that there is quality habitat available for trout to live in and successfully 
spawn.  It is also important to remember that HCI values are only preliminary and that to 
get a true assessment of habitat quality another 100 ft of stream would have to be 
surveyed.  The habitat portion of this survey is essentially a snapshot of habitat quality 
and provides new data on a stream that had not been surveyed in 30 years.  It is likely 
that the HCI values would increase significantly if an additional 100 ft of stream were 
surveyed to determine habitat quality. 

 
Brook trout densities found in North Creek are typical of mountain streams that 

can have a high degree of variability when it comes to habitat and water discharge.  
Since brook trout have been able to live in North Creek, essentially unadulterated, for at 
least four decades proves that they have the ability to reproduce and provide 
recruitment into their population.  One thing that would be interesting to look at is what 
the FST value of the population of brook trout in North Creek is, particularly FIS 
(inbreeding coefficient).  The number of individuals should be greater or at a minimum 
equal to the number of deaths in the population, therefore the population should 
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continue to grow or maintain in size.  Lastly, there were no rainbow trout found in this 
survey, which could be due to the fact that brook trout can out-compete most species.  
In 1971, there were 490 rainbow trout stocked and over the next few decades, 
competition and lack of reproduction could have caused a significant decline in rainbow 
trout to the point that they are no longer present.   
 
White River 
 

The average discharge for White River was measured at 1.18 cfs, with a 
maximum discharge of 3.22 cfs and a minimum of zero (dry stations) (Figure 13).  The 
stream flow information that is available is from the 1984 survey that has an average of 
2.2 feet per second, with a range from 3.3 feet per second to 1.7 feet per second.  In 
order to have comparative measurements, average flow during the 2014 survey was 
1.55 feet per second, with a range from zero feet per second to 3.1 feet per second.  
Water temperatures averaged 53.6oF, with a minimum of 41oF and a maximum of 61oF. 

  
Figure 13. 

 
Of the six variables that are used to discern the Habitat Condition Index (HCI) 

rating, five were found to be rated as poor and one rated as excellent.  The five 
variables that were poor were pool measure, substrate bottom, bank cover, bank soil 
stability, and bank vegetation stability.  The single variable that was rated as good was 
pool structure.  The overall HCI score for the White River system was rated as fair due 
to the majority of the sampling sites being on US Forest Service administered land. 

 
It is important to note that the HCI rating of a typical GAWs survey takes into 

consideration the values found at two more transects per station.  However, the values 
obtained during this survey allow trends to be established for future surveys.   

 



24 
 

Most of the detriment in the White River system seems to come from grazing and 
incised banks and subsequent erosion exacerbates the condition.  As a result of said 
erosion, the dominant substrate type throughout sampling sites is sand-silt (Figure 14).  
Even with sand-silt being the dominant substrate form, it has not kept brown trout and 
brook trout in the White River from spawning.  Brown trout and brook trout have not 
been stocked in White River for at least three decades and their persistence shows their 
resilience to sub-par habitat conditions.   

 
Three species currently exist in White River; they are brown trout, rainbow trout, 

and brook trout.  A total of 42 individuals representing at least three age classes were 
present in the White River system.  Brown trout were found at seven of eleven stations 
on White River.  A length frequency for rainbow trout showed that there are at least 
three age classes, with one age class representing a natural reproduced portion of the 
population.  A sample size of 20 rainbow trout was captured from four of 11 stations.  
Contrastingly, a total of nine brook trout were captured during the survey, of which, only 
one age class was represented.  Also, it is important to note that all brook trout were 
found at the upper most station (WR R3S11). 
 
Figure 14. 
 

 
Brown trout were found at an average density of 309.3 fish per mile, while 

rainbow trout and brook trout were found at 264.0 and 475.2 fish per mile, respectively 
(Figure 15).  Average length of brown trout was 5.4 in (136 mm), with a minimum length 
of 2.6 in (63 mm) and a maximum length of 13.8 in (350 mm).  Rainbow trout average 
length was 4.4 in (113 mm), with a minimum length of 2.1 in (54 mm) and a maximum 
length of 10.6 in (268 mm).  Finally, brook trout average length was 2.6 in (66 mm), with 
a minimum length of 2.4 in (64 mm) and a maximum length of 2.7 in (67 mm). 
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Figure 15. 

 
 Overall, all three species seem to be doing well in the White River system.  
Although habitat conditions are in poor shape, there are still good enough conditions 
that allow all three species to spawn.  If grazing were limited in the riparian in the upper 
areas of White River, all three species would benefit greatly by doing so.  There are no 
identified factors that limit brook trout to the upper most station of White River.  In 
theory, if the habitat conditions are good enough for both brown trout and rainbow trout 
to live, then they are good enough for brook trout.  One limiting factor could be 
interspecific competition causing the shift in distribution in brook trout, however, without 
further study it is merely conjecture at this point.   

 
MANAGEMENT REVIEW 

 
Humboldt River 
  

All objectives were completed in 2013, with this being the third year of surveys on 
NZMS in the Humboldt River system.  The first year of the study included a dewatering 
event of lower Maggie Creek during the winter in an attempt to remove mud snails via 
desiccation and freezing.  Once this process was initiated, it was clear that an increase 
in the area water table would not allow the creek to go fully dry; hence, the entire 
population of mud snails was not impacted.  The 2013 post dewatering surveys showed 
that a large population of mud snails had survived the dewatering event and were able 
to successfully reproduce.  The 2014 survey showed an increase in mud snail densities 
at all three transects and an increase in the downstream distribution.     
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As this invasive species continues to spread, it is critically important that public 
awareness and cooperation continue to be an essential tool in reducing the impacts of 
this and all invasive species.  Signs can be easily placed at sites of interest as a 
sedentary information point that can be maintained easily.  New signs can be placed in 
new areas of concern. 
 
South Fork Humboldt River 

 
Both the spring spawning trout and fall spawning trout surveys were conducted in 

2014.  The general fishery assessment was also completed, but could be bolstered 
during the summer months by spending more time on angler contacts, perhaps by 
utilizing the creel clerk.  
 
Other Eastern Region Streams 
 

Habitat condition and trout population assessments for Currant Creek, Geyser 
Creek, North Creek, and White River were completed for the first time in 30 years.  
These surveys provide NDOW with updated data sets as well as provide the public with 
updated information about fisheries within White Pine County.  Goshute Creek was 
surveyed using  GAWS Level III survey protocols because it was the last Bonneville 
cutthroat stream that needed to be surveyed in White Pine County.  Therefore, the 
GAWS survey was employed in order to compare BCT streams.   

 
As stated in the summary portion of this report; Huntington Creek, Mill Creek, 

and Sheep Creek will be survey in 2015 prior to the end of the fiscal year. 
 

RECOMMENDATIONS 
 

 To conduct a general fisheries assessment of the Humboldt River through 
opportunistic angler contacts.   
 

 To visually monitor the spawning migrations of rainbow trout for three days 
during spring and brown trout for three days during fall at established 
transects on the South Fork Humboldt River above and below South Fork 
Reservoir.    
 

 To conduct a general fisheries assessment of the South Fork Humboldt River 
through opportunistic angler contacts. 
 

 To assess the status of non-native trout populations in Eastern Region 
streams through electroshocking surveys. 

 

 To conduct a fall survey of the two Humboldt River transects to document any 
change in mud snail densities and distribution. 
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 To conduct visual/tactile surveys downstream of the lower transect site to 
evaluate the spread of the mud snails. 

 

 To place signs at areas of known mud snail occupancy and areas of concern. 
 

 To conduct detect/non-detect surveys for NZMS in conjunction with other 
work activities. 

 

 To continue to monitor Jakes Creek Reservoir and the surrounding water 
systems for the presence of mud snails. 

 

 To provide information to agency personnel so that any incidental sighting of 
New Zealand mud snail can be documented. 

 

 Currant Creek habitat and population surveys should be done periodically to 
update data sets. 

 

 Geyser Creek habitat and population surveys should be done periodically to 
update data sets. 

 

 Consider the possibility of stocking rainbow trout into Geyser Creek if angler 
interest increases in the near future. 

 

 Additional GAWS Level III surveys should be completed periodically in an 
effort to evaluate habitat conditions and establish trend data over time. 

 

 Attention should be paid to areas of Goshute Creek that are showing 
significant impacts from livestock. 

 

 North Creek habitat and population surveys should be done periodically to 
update data sets. 

 

 White river habitat and population surveys should be done periodically. 
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