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 The Current Status of Mountain Whitefish in the Big Lost River Basin, Idaho 
(2007-2009) 

 
ABSTRACT 

 
 

The Big Lost River is an isolated stream system located along the northern rim of the 
Snake River Plain in south central Idaho that contains an endemic species of mountain 
whitefish.  Population monitoring during the 2002-2005 period noted a substantial 
decline in abundance and distribution compared to historical information.   Based on this 
data, a working group of state, federal and private entities formed with the goal of 
recovering mountain whitefish in this basin.  Numerous projects were initiated that 
directly impacted mountain whitefish distribution and abundance.  Additional sampling 
during the 2007-2009 period to assess the changes in population distribution and 
abundance resulting from these management actions documented an increase in 
distribution from 83 km to 135 km  of river now used by mountain whitefish, and saw the 
population grow from an estimated 2,539 adult fish to the current estimate of 12,639 
adult fish.  Currently, mountain whitefish in the Big Lost River basin are found in  39% of 
the habitat historically occupied in the river, and maintain an abundance of 7% of 
historical numbers.
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INTRODUCTION 
 

The Big Lost River is an isolated stream system located along the northern rim of the 
Snake River Plain in south central Idaho (Figure 1).  The river originates in the 
mountains of central Idaho and flows in a southerly direction where it naturally sinks into 
the lava flows of the Snake River Plain.  Although the river system is isolated, a native 
population of mountain whitefish is found in the basin.  Recent research has shown that 
these fish are an endemic form of mountain whitefish (Gamett 2009a).  Coupled with 
this discovery, fishery population monitoring from 2002-2005 documented a decline in 
abundance and distribution of mountain whitefish in the Big Lost River.  Following the 
documentation of this decline, a group of state, federal and private entities joined 
together to form a Mountain Whitefish Recovery Team with the singular goal of assisting 
in the recovery of mountain whitefish in the Big Lost River basin.  With assistance from 
this team, the Idaho Department of Fish and Game (IDFG) drafted the Mountain 
Whitefish Conservation and Management Plan for the Big Lost River Drainage, Idaho  in 
2007 (IDFG 2007 ï hereafter referred to as the Mountain Whitefish Recovery Plan).  
Included in this plan was a list of potential threats to the persistence of mountain 
whitefish and goals for recovering the species.  Beginning in 2003, efforts were 
implemented to enhance mountain whitefish populations, and are detailed by Gregory 
(2009). To evaluate the effectiveness of management actions, many of the population 
surveys conducted in 2002-2005 were repeated during the 2007-2009 period.  Results 
from these surveys are presented in this report.  Specific objectives of this report 
include the following: 
 
 

1. Describe the current (2007-2009) distribution of mountain whitefish in the Big 
Lost River basin 

2. Describe the current (2007-2009) abundance of adult mountain whitefish in the 
Big Lost River basin 

3. Describe the trends in distribution and abundance of mountain whitefish in the 
Big Lost River basin compared to recent (2002-2005) and historical data. 
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METHODS 
 

Fish Collection 
We used three methods (snorkel surveys, canoe electrofishing and backpack 
electrofishing) to assess fish populations and document distribution during the 2007-
2009 period.  All sampling was completed during periods of low flow to maximize the 
efficiency of the collection method.      
 
Snorkel surveys involved one to three snorkelers moving through a pre-determined 
sample location looking for mountain whitefish.  All observed mountain whitefish were 
counted and classified into one of five size classes: 0-100 mm, 101-200 mm, 201-300 
mm, 301-400 mm, and >400 mm.  We used direct observations of mountain whitefish to 
determine presence for distribution estimates.  We used the observed number of 
mountain whitefish over 200 mm from each survey as our abundance estimates. 
 
Electrofishing surveys incorporated two different techniques to capture fish.  We used a 
canoe electrofishing unit in areas where stream widths exceeded 15 m to enhance 
capture probabilities.  In smaller waters, we used one or two backpack electrofishing 
units to enhance sampling efficiency.  We then used two different methods to estimate 
population abundance.  Multiple pass depletion methods involved making at least two 
passes through the site using either a backpack or canoe electrofishing unit.  Population 
estimates were derived using the program MicroFish (Van Deventer 1989).  Single pass 
electrofishing was used on seven sites to document presence of mountain whitefish.  
Estimating population densities were not possible with this technique.  Therefore, we 
used the total number of mountain whitefish captured as our abundance in subsequent 
calculations.   
 
Mark-recapture estimates involved multiple sampling dates where all encountered 
mountain whitefish were collected, measured and marked before being released back to 
their capture origin.  A second sampling event occurred one week after the first 
sampling event, and all captured mountain whitefish were collected, measured, 
identified as having or not having a mark from the previous sampling event and 
released.  Population estimates were derived using the program Mark/Recapture 5.0 
(MR5) using a Modified Peterson Estimator.  All mountain whitefish captured by 
electrofishing were measured to the nearest mm.  Population estimates only 
incorporated mountain whitefish larger than 200 mm.  This size was selected because: 
1) most mountain whitefish in the Big Lost River basin that are larger than 200 mm are 
sexually mature and can be considered adult fish (see Corsi 1989; B. Gamett, 
unpublished data) and 2) sampling efficiency for mountain whitefish smaller than 200 
mm is generally poor with electrofishing gear.    
 

http://www.microfish.org/
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Distribution 
We estimated mountain whitefish distribution by sampling selected sites that were 
previously monitored during 2002-2005 as well as additional sites where population 
information was lacking and then extrapolating occurrence data to the reach scale.  
Gamett et al. (2009) explain in detail how sampling reaches were selected during 2002-
2005. A reach was considered occupied only if 1) mountain whitefish were observed in 
the reach during the sampling effort and 2) the reach did not go dry for at least a year 
prior to the estimate.  We also did not include mountain whitefish collected outside of 
their historical distribution in our distribution calculations as it is unlikely these fish 
remained in these marginal habitats year around.   
 
We used a geographic information system (GIS) database to estimate linear distribution 
within stream reaches.  We used the UTM coordinate system projected in the North 
American Datum of 1927 (NAD 27) for all GIS work.  Since the study area included 
portions of both UTM Zone 11 and UTM Zone 12, all data were projected into UTM 
Zone 11.  The data collected at each sampling site was summarized and entered into a 
GIS database.  This database was then used to generate a point layer depicting 
mountain whitefish occurrence at each of the sampling sites.  We then placed this layer 
over the National Hydrography Dataset (NHD) stream layer for the Big Lost River basin.  
This allowed us to identify those stream reaches where mountain whitefish were 
observed.  We then projected the likely distribution of mountain whitefish within the 
stream reach based on the occurrence of mountain whitefish at sampling sites within 
the stream reach.  These data were also supplemented with professional judgment 
where appropriate.  The length of occupied habitat within each reach was determined 
using the GIS and the length of occupied habitat within the individual stream reaches 
was then summed to determine the total length of occupied habitat within the Big Lost 
River basin.   When multiple samples occurred on the same sample location, we only 
used the most recent data in distribution and abundance calculations. 
 
Abundance 
We derived estimated adult mountain whitefish abundance by conducting population 
estimates at selected sites within historically occupied stream reaches and then 
extrapolating the density data to the reach scale.  When no mountain whitefish were 
observed at a site, the population estimate was considered to be zero.  When mountain 
whitefish captures were too low to conduct an estimate, the estimate was considered to 
be the same as the number of mountain whitefish captured.  Methods used to conduct 
population estimates are shown in Table 2.  Details about the techniques used to 
conduct population estimates are described by Garren et al. (2006). 
 
Population estimates were used to generate two types of density estimates.  The first 
was a density estimate per unit of stream surface area (fish>200mm/100 m2).  This was 
done by dividing the population estimate by the surface area of the site and multiplying 
the product by 100.  The surface area was calculated by multiplying the mean wetted 
width by the length of the site.  The second was a density estimate per unit of linear 
stream length (fish >200mm/km).  This was done by dividing the population estimate by 
the length of the site and multiplying the product by 1,000.  
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The density estimates were then used to estimate the number of mountain whitefish 
within individual stream reaches.  This was done by averaging the density estimates 
(fish >200mm/km) within the occupied reach, including those where the density estimate 
was zero, and then multiplying the product by the length of the occupied reach.  The 
number of fish within the individual stream reaches was then summed to determine the 
total abundance of mountain whitefish within the Big Lost River basin.    
  
Trend 
We determined the trends in mountain whitefish distribution and abundance by 
comparing the results obtained in this study with estimates of historical distribution, 
distributions from 2002-2005 (termed ñrecent distributionsò) and current abundances 
estimated in this report. 
 

RESULTS 
 

We assessed a total of 37 sites during the 2007-2009 period (Table 1, Figure 2). We did 
not survey any sites known to be dry or to go dry on an annual or part time basis as we 
do not consider these reaches to be capable of supporting mountain whitefish on a year 
round basis.  Sample sites ranged from 113 m to 1,000 m long.   
 
Distribution  
Mountain whitefish have a limited but improved distribution in the Big Lost River basin 
compared to recent surveys (Figure 3, Table 2).  Mountain whitefish were observed at 
24 of the 37 sample locations in 2007-2009 (Figure 4).  Distribution of mountain 
whitefish improved from 83.3 km of occupied stream length in 2002-2005 to 134.8 km in 
the current period (Table 3).  The species was documented in the Big Lost River 
between the Moore and the Blaine diversions, the Blaine Diversion and Mackay Dam, 
the Big Lost River within Mackay Reservoir, Parsons Creek, the Big Lost River between 
the Chilly Diversion and North Fork Big Lost River, the North Fork Big Lost River, the 
East Fork Big Lost River, Wildhorse Creek and Star Hope Creek.  We also documented 
mountain whitefish in Fall Creek, the South Fork of the North Fork and Warm Springs 
Creek.  Fall Creek and the South Fork of the North Fork lie outside of what we 
recognize as historical mountain whitefish distribution, and as such were not included in 
total abundance calculations or distribution calculations.  We only observed one juvenile 
mountain whitefish in the Warm Springs Creek section, and believe this fish was 
entrained through a canal and ended up in Warm Springs Creek as a result of this 
entrainment.  We did not include this observation in our distribution or abundance 
calculations as it is unlikely that mountain whitefish reside in this location year round.  
We also did not extend distribution in the North Fork upstream to site 26 (between Slide 
Creek and Park Canyon) as only one fish was observed at site 26, and no mountain 
whitefish were observed at the two sample locations downstream of this point.  
Distribution have improved throughout the drainage, and now meet distribution 
objectives set forth in the Mountain Whitefish Recovery Plan both above and below 
Mackay Dam (Table 5). 
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Abundance 
The abundance of adult mountain whitefish within the Big Lost River basin has 
improved over recent (2002-2005) abundance estimates, but remains below historical 
abundance estimates (Table 4).  We estimated that there are 12,639 adult mountain 
whitefish within the basin, which is a five-fold increase over the estimated 2,539 adult 
mountain whitefish found in 2002-2005.  Approximately 69% of these fish occur 
upstream of Mackay Dam.  Abundances have increased drainage wide, and now meet 
the minimum abundance goals set in the Mountain Whitefish Recovery Plan upstream 
of Mackay Dam and nearly meet objectives set for the basin downstream of Mackay 
Dam.         
   
Trend 
The distribution and abundance of mountain whitefish has improved dramatically in the 
Big Lost River basin from recent (2002-2005) levels, but remains below historical levels 
(Figure 3, Table 5).  It is believed that prior to European settlement, mountain whitefish 
occurred in approximately 346 km of stream in the Big Lost River basin (Gamett 2009b).  
We estimated that mountain whitefish currently occupy approximately 134.8 km of 
stream or 39% of historically occupied habitat.  This is an improvement over the 24% 
(81.7 km of occupied stream) of historical range occupied in 2002-2005.  It is believed 
that prior to European settlement there were approximately 173,050 adult mountain 
whitefish (fish >200 mm) in the Big Lost River basin (Gamett 2009b).  We estimate that 
there are currently about 12,639 adult mountain whitefish in the Big Lost River basin 
which is about 7% of historic abundance, and nearly five times the number of adult 
mountain whitefish present in 2002-2005.     
 

DISCUSSION 
 
Although mountain whitefish in the Big Lost River Drainage remain below historical 
abundances, they have shown improvements in both distribution and abundance over 
recent population sampling conducted in 2002-2005.   Gains in the population are likely 
the result of ongoing recovery efforts geared towards improving connectivity among 
stream sections such as removing existing barriers and providing passage around 
obstructions as well as strong year classes of mountain whitefish resulting from better 
snowpack and subsequent higher flows in the mid-2000ôs.  From 2004 to 2008, 
approximately 7,532 mountain whitefish stranded below barriers were relocated to 
suitable habitat upstream of Mackay Dam.  Re-colonization of previously vacant fish 
habitat such as the upper North Fork Big Lost River, Wildhorse Creek and Star Hope 
Creek may be in part the result of relocating stranded fish from below irrigation diversion 
structures to these vacant but historically occupied habitats.    
 
Based on population monitoring, it is apparent that the activities ongoing in the Big Lost 
River Drainage are having a direct and measurable effect on mountain whitefish 
populations.  Compared to recent population sampling (2002-2005) we have seen 
nearly a five-fold increase in whitefish abundance, and an increase of 53.1 km of 
available habitat now utilized by whitefish.  However, mountain whitefish remain below 
historical averages in both distribution and abundance.  Based on drainage-wide 
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changes in river flows, it is not possible to return to historical mountain whitefish 
abundance or distribution, nor is it necessary to ensure persistence of the species over 
time.  For example, mountain whitefish historically occupied approximately 346 km of 
river.  Following a century or more of human activity in the Lost River Valley, only 208 
km of river remain usable by mountain whitefish.  The remaining 138 km of historically 
occupied river goes dry on an annual or seasonal basis, and as such, is unrealistic to 
include in comparisons of where we could be with regards to distribution or abundance.  
By eliminating river that no longer remains watered, mountain whitefish currently occupy 
approximately 66% of the available historical river distribution.  When historical densities 
of 500 mountain whitefish per km are applied to the existing habitat, we find that 
mountain whitefish abundance is currently approximately 12% of historical abundance.  
While this falls far short of where whitefish abundance has been in the past two 
centuries, it provides a different perspective than making comparisons to unrealistic 
objectives of returning to historical abundances.   
 
IDFGôs Mountain Whitefish Recovery Plan has provided a clear path for the Mountain 
Whitefish Recovery Team and partners to identify limiting factors on populations and to 
implement meaningful changes in management, removal of barriers and habitat 
alterations to benefit mountain whitefish.  This conservation and management plan also 
provides clear, measurable goals for determining recovery of the species from a fish 
management perspective.  Based on recovery objectives outlined in this document, 
mountain whitefish have met distribution goals in the Big Lost River above Mackay Dam 
and occur in the mainstem Big Lost River between the Chilly Diversion and North Fork 
Big Lost, the North Fork Big Lost River, the East Fork Big Lost River, Wildhorse and 
Star Hope creeks.  They have also been documented in Mackay Reservoir and Parsons 
Creek as well as two areas outside of their documented historical range ï Fall Creek 
and the South Fork of the North Fork Big Lost River.  The management plan also 
requires an overall abundance of 5,000 or more adult fish with at least 100 adults in 
each occupied stream reach, and levels of connectivity sufficient for all age classes to 
make natural movements in all historically occupied habitats.  All of these objectives 
have been met.  For the river reach below Mackay Dam, the management plan 
objectives detail a distribution that includes mountain whitefish in the river between 
Mackay Dam and the Moore Diversion and at least one of the following two reaches:  
between the Blaine and Moore Diversions or in Antelope Creek.  We have met the 
distribution objective for the lower river, with mountain whitefish in the river below 
Mackay Dam and a second population segment between the Blaine and Moore 
diversions.  We continue to lack a population in Antelope Creek despite repeated efforts 
to relocate salvaged mountain whitefish to this area.  Additional work will focus on 
establishing a population in this creek.  The management plan calls for a population of 
at least 5,000 adult mountain whitefish below Mackay Dam and at least 100 adults in 
each occupied stream reach.  We currently fall short of this goal by approximately 1,000 
fish, although abundance in the lower river has increased by 500% over recent 
abundance estimates.  Although additional work remains, we have made significant 
improvements in connectivity in the river reach downstream of Mackay Dam.  Several 
projects will be completed during the fall of 2009 that will completely address the 
connectivity objective downstream of Mackay Dam.  Additional lower priority projects 
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will follow to re-establish connectivity downstream from the Moore Diversion and in the 
perennial portion of Antelope Creek.  IDFGôs Mountain Whitefish Recovery Plan is a 
living document that will remain an integral part of recovering and managing whitefish in 
the Big Lost River Drainage for the foreseeable future.   
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Figure 1.  The Big Lost River Basin, Idaho 
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Figure 2. Location of sampling sites in the Big Lost River basin.  The numbers on the map correspond to the numbers in 
the Map Code column in the following tables.   

 


