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The Historical Distribution and Abundance of  
Mountain Whitefish in the Big Lost River Basin, Ida ho 

 
ABSTRACT 

 
The Big Lost River, which is an isolated stream system located along the northern rim of 
the Snake River Plain in south central Idaho, is occupied by a unique form of mountain 
whitefish.  Effectively managing these fish requires an understanding of their trends in 
distribution and abundance.  However, a description of the historical distribution and 
abundance of mountain whitefish in the Big Lost River basin is not available, which 
makes it difficult for managers to determine population trends.  The purpose of this 
study was to rectify this problem by providing managers with a description of the likely 
historical distribution and abundance of mountain whitefish in the Big Lost River basin.  
Mountain whitefish were estimated to have historically occupied approximately 346.1 
km of stream in the Big Lost River basin.  The historical abundance of adult (fish >200 
mm) mountain whitefish in the Big Lost River basin was estimated to be approximately 
173,050 fish.  While these values are only estimates and they should be viewed with 
caution, they can serve as a baseline for managers to use in evaluating trends in 
mountain whitefish distribution and abundance in the Big Lost River basin. 
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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 Lost 
River, Boulder, Pioneer, and White Knob mountain ranges, and then flows in a southerly 
direction where it naturally sinks into the lava flows of the Snake River Plain.  Although 
the river system is isolated, mountain whitefish Prosopium williamsoni are native to the 
basin.  Recent research has shown that these fish are a unique form of mountain 
whitefish (Gamett 2009a).  This prompted Campbell and Kozfkay (2006) to recommend 
managing mountain whitefish in the Big Lost River basin as a distinct management unit.   
 
Effectively managing these fish requires an understanding of their trends in distribution 
and abundance.  However, a description of the historical distribution and abundance of 
mountain whitefish in the Big Lost River basin is not available, which makes it difficult 
for managers to determine population trends.  The purpose of this study was to rectify 
this problem by providing managers with a description of the likely historical distribution 
and abundance of mountain whitefish in the Big Lost River basin.  Specifically, the 
objectives of this study were to: 
 

1. Describe the historical distribution of mountain whitefish in the Big Lost River 
basin 

2. Describe the historical abundance of adult mountain whitefish in the Big Lost 
River basin 

 
 

METHODS 
 
Historical 
I defined historical as prior to the arrival of the first European settlers in the Big Lost 
River basin. This occurred in 1867 (Olsen 1978).  Therefore, in this paper, historical 
distribution and abundance means the distribution and abundance of mountain whitefish 
that existed prior to 1867.      
 
Distribution 
The historical distribution of mountain whitefish in the Big Lost River basin was 
estimated by identifying areas where mountain whitefish had been documented in the 
past and extrapolating this data to the reach scale.  I assumed that if mountain whitefish 
had been present in an area after European settlement then they also occurred in the 
same area prior to European settlement.  I conducted an extensive search of published 
literature, unpublished data, museum records, and other potential data sources to locate 
observations of mountain whitefish in the Big Lost River basin that were made prior to 
the year 2000.  I also interviewed several individuals with knowledge of fish in the Big 
Lost River basin to gain additional information.  In order to help ensure that each 
individual was providing correct data, I verified that they could correctly identify a 
mountain whitefish prior to the interview.  This was done by presenting the individual 
with photographs of a kokanee Oncorhynchus nerka, mountain whitefish, rainbow trout 
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O. mykiss, shorthead sculpin Cottus confusus, and brook trout Salvelinus confluentus, 
each of which are common in the Big Lost River basin, and asking them to identify the 
mountain whitefish (see Appendix A).  Every person interviewed correctly identified the 
mountain whitefish.       
 
I then reviewed these records to identify unique “observation events”.  An observation 
event was defined as an account that 1) documented the occurrence of mountain 
whitefish at a specific point, 2) contained sufficient information to at least place the 
observation within a specific stream reach, and 3) provided at least an approximate date 
in which the observation was made.  Accounts of mountain whitefish not meeting these 
criteria were not included in this study.       
 
I estimated a UTM coordinate for each observation event and entered the observation 
event into a geographic information system (GIS) database.  The coordinates were 
projected in the North American Datum of 1927 (NAD 27).  Since the study area 
included portions of both UTM Zone 11 and UTM Zone 12, all data were projected into 
UTM Zone 11.  Some observation events were from canals.  However, these fish came 
from the streams in which the canal originated.  Since this study targeted distribution 
within natural water bodies, I placed the UTM coordinates for observations associated 
with canals at the point in the stream where the canal originated.  The locations of some 
observation events were only specific enough to place the event within a stream reach 
and not at a specific location.  In these cases, I placed the UTM coordinate for the 
observation event in the center of the stream reach.       
 
The GIS database was used to generate a point layer depicting observation events.  I 
placed this layer over the National Hydrography Dataset (NHD) stream layer for the Big 
Lost River basin.  This allowed me to identify those stream reaches where mountain 
whitefish had been previously observed.  I then used professional judgment to project 
the likely distribution of mountain whitefish within stream reaches based on the 
observation events.  The length of occupied habitat within each reach was determined 
using the GIS.  The length of occupied habitat within individual stream reaches was 
then summed to determine the total length of occupied habitat within the Big Lost River 
basin.   
 
Three rules were used in estimating historical distribution.  A reach was considered 
historically occupied only if 1) mountain whitefish had been documented in the reach in 
an observation event, 2) the reach likely supported a mountain whitefish population, and 
3) the reach likely maintained flows throughout the year during a normal water year prior 
to the area being settled by Europeans.  Based on the first rule, I did not project 
distribution into streams where the occurrence of mountain whitefish had not been 
verified by an observation event.   
 
Based on the second rule, we did not consider Fox Creek or Twin Bridges Creek to be 
historically occupied habitat.  Mountain whitefish have been documented in both of 
these streams and both streams maintain flows throughout the year.  There was one 
observation event for Fox Creek.  In 1986, the Idaho Department of Fish and Game 
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sampled Fox Creek approximately 1,000 m above the confluence of Fox Creek and the 
Big Lost River and found one mountain whitefish (Corsi 1989).  There was also one 
observation event for Twin Bridges Creek.  In 1986, the Idaho Department of Fish and 
Game sampled Twin Bridges Creek near the Trail Creek Road and found one mountain 
whitefish (Corsi 1989; Idaho Department of Fish and Game, unpublished data).  Both of 
these streams are small.  In 1996, the Forest Service sampled these streams near the 
1986 sampling sites and found that Fox Creek had a mean width of 1.7 m and Twin 
Bridges Creek had a mean width of 4.5 m (Gamett et al. 2004).  I reviewed these 
streams and based on their small size, I decided that these streams likely did not 
historically support a population of mountain whitefish.  Therefore, I concluded that the 
mountain whitefish captured in these streams were likely individuals that had wandered 
into these streams from larger, downstream waters.  Subsequently, I did not consider 
Fox Creek or Twin Bridges Creek to be historically occupied by mountain whitefish 
populations. 
 
When applying the third rule, I assumed that all reaches that currently maintain flows 
throughout the year also did so historically.  However, several sections of stream that 
were known to have contained mountain whitefish are now often dry during portions of 
the year.  These reaches are the Big Lost River between the Chilly Diversion and the 
Mackay Reservoir, the Big Lost River between the Beck Diversion and the Big Lost 
River Sinks, and the lower 15.8 km of Antelope Creek (B. Gamett, personal observation; 
Salmon-Challis National Forest, file data).  Although these areas are often dry, the 
ability of water to pass through them has been impacted by water diversions, habitat 
alterations, ground water pumping, and flood and sprinkler irrigation practices.  It is 
possible that prior to such impacts, these reaches maintained flows throughout the year 
during a normal water year.  However, this is difficult to determine and a detailed 
historical flow analysis is needed before any definite conclusions can be made.  Since 
such an analysis has not been completed, I reviewed each of these reaches and used 
professional judgment to determine if they likely maintained flows throughout the year 
during a normal water year prior to European settlement.  Based on this review, it was 
my opinion that this was the case for the Big Lost River between the Chilly Diversion 
and the Mackay Reservoir, and the Big Lost River between the Beck Diversion and the 
Highway 20-26 bridge in the Arco Desert.  Subsequently, I considered these reaches to 
be historically occupied mountain whitefish habitat.     
 
There is evidence indicating the Big Lost River between the Highway 20-26 bridge and 
the Big Lost River Sinks did not maintain flows throughout the year during a normal 
water year prior to European settlement.  W.A. Ferris and a party of trappers traveled 
across this reach of the Big Lost River in late February or early March of 1832 (Ferris 
1983), which was more than 40 years prior to European settlement in the Big Lost River 
basin.  The group traveled from the Little Lost River towards the Middle Butte.  After 
traveling about 15 miles from the Little Lost River, they encountered the Big Lost River 
which Ferris indicated “was quite dry when we reached it.”  If they traveled in a straight 
line between the mouth of the Little Lost River and the Middle Butte, they would have 
crossed the Big Lost River about halfway between the Highway 20-26 bridge and the 
Big Lost River Sinks.  Climate data indicate that 1831, the year prior to the Ferris 
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account, was a near normal water year for precipitation in the Big Lost River basin 
(National Oceanic and Atmospheric Administration National Climatic Data Center, 
unpublished data).  Based on this evidence, I concluded that the Big Lost River between 
the Highway 20-26 bridge and the Big Lost River Sinks did not maintain flows 
throughout the year during a normal water year prior to European settlement.  
Therefore, I did not consider this reach to be historically occupied by mountain 
whitefish.       
 
Abundance 
I estimated historical adult mountain whitefish abundance by multiplying the length of 
occupied stream reaches in kilometers by 500 fish/km.  The Big Lost River Mountain 
Whitefish Management Team elected to use fish larger than 200 mm for mountain 
whitefish abundance estimates in the Big Lost River basin.  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.  The average number of adult mountain whitefish that existed per 
kilometer of stream at the time the first European settlers arrived in the basin is not 
known.  Therefore, I reviewed the literature and discussed the issue with other 
biologists to estimate an appropriate number.  Based on this work, I determined that 
500 fish/per kilometer was a reasonable value representing the average number of adult 
mountain whitefish that existed at the time the first European settlers arrived in the 
basin.   

 
 

RESULTS 
 

Distribution 
I identified 195 separate observation events documenting the occurrence of mountain 
whitefish in the Big Lost River basin (Figure 2, Table 1).  Based on these observation 
events, mountain whitefish were estimated to have historically occupied approximately 
346.1 km of stream in the basin (Figure 2, Table 2).  The historically occupied mountain 
whitefish habitat identified in this study is the Big Lost River from the Highway 20-26 
bridge on the Arco Desert to North Fork Big Lost River, Antelope Creek from the mouth 
to Iron Bog Creek, East Fork Big Lost River from the mouth to Corral Creek, North Fork 
Big Lost River from the mouth to Bear Creek, Parsons Creek from the mouth upstream 
6.3 km, Star Hope Creek from the mouth upstream to Muldoon Creek, Summit Creek 
from the mouth to Phi Kappa Creek, Warm Springs Creek from the mouth to the source 
springs, and Wildhorse Creek from the mouth to Wildhorse Campground.    
 
Abundance 
The historical abundance of adult mountain whitefish in the Big Lost River basin was 
estimated to be approximately 173,050 adult fish (Table 2). 
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DISCUSSION 

 
This study indicates that mountain whitefish in the Big Lost River basin were historically 
widely distributed and relatively abundant.  These fish historically occupied a wide 
variety of habitats ranging from high elevation headwater streams such as Wildhorse 
Creek, to large spring creeks such as Parsons Creek, to the main stem of the Big Lost 
River in the Arco Desert.       
 
It is possible that there were some additional stream reaches that were historically 
occupied by mountain whitefish, which were not considered historically occupied in this 
study.  The rules of this study required an observation event to occur in a stream reach 
before the reach could be considered historically occupied.  There are some streams 
that may have historically supported mountain whitefish populations for which I could 
not locate an observation event.  These streams include the lower reach of Muldoon 
Creek, the lower reach of Falls Creek, the lower reach of Cherry Creek, and possibly 
Thousand Springs Creek and some spring creeks near Arco.         
 
The historical abundance estimate is probably a conservative estimate for several 
reasons.  First, as discussed above, mountain whitefish may have historically occurred 
in additional areas that were not identified as historically occupied.  Second, the 500 
adult fish/km value used to estimate historical abundance may be low for some of the 
larger reaches.  For example, the Idaho Department of Fish and Game sampled the 
lower reach of Star Hope Creek (they referred to the stream as West Fork) in 1986, and 
found adult mountain whitefish densities were 1,370.0 fish/km (Corsi 1989; Idaho 
Department of Fish and Game, unpublished data)1.  This stream had a mean width of 
16.1 m (Idaho Department of Fish and Game, unpublished data).  This suggests that 
historically there may have been more than 500 adult fish/km in some of the bigger 
streams in the basin.  For example, some sections of the main stem Big Lost River 
between Warm Springs Creek and Arco likely held more than 500 adult fish/km.  Third, 
the 500 adult fish/km value is based on data from streams that have been adversely 
impacted by anthropogenic activities and it is possible that some of these streams 
actually contained more mountain whitefish when they were in pristine condition.  
Fourth, the 500 adult fish/km value is based on data from streams that contain trout.  
Trout are not native to the Big Lost River basin (Van Kirk et al. 2003) and it is probable 
that mountain whitefish were more abundant prior to the introduction of trout.  It is also 
possible that prior to the introduction of trout, mountain whitefish occupied smaller 
streams such as Kane Creek, Cherry Creek, Muldoon Creek, or Lake Creek.   
 
Conversely, I may have overestimated historical abundance in some reaches.  Some 
reaches of stream where mountain whitefish are known to have occurred are now often 

                                                 
1 Corsi (1989) provided a density estimate for mountain whitefish per unit of stream surface area (fish/100 
m2), but did not provide a density estimate per linear unit of stream (fish/km) or indicate the size of fish 
used for the density estimate.  Therefore, we used his raw data to generate a population estimate for 
mountain whitefish greater than 200 mm, which was then used to generate the two density estimates for 
fish greater than 200 mm.   
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dry during portions of the year.  Nevertheless, this may not have been the case prior to 
European settlement.  I used professional judgment to determine which of these 
reaches likely maintained flows throughout the year during a normal water year prior to 
European settlement and considered these reaches to be historically occupied 
mountain whitefish habitat.  If I erred in this determination, then I overestimated historic 
abundance in those particular reaches.  For example, the Big Lost River between the 
Chilly Diversion and the Mackay Reservoir is often dry during portions of the year.  
However, I believed this reach likely maintained flow throughout the year during a 
normal water year prior to the area being settled by Europeans.  Subsequently, I 
considered this reach to be historically occupied mountain whitefish habitat.  If this was 
incorrect, then I overestimated historical abundance in this reach.  This may also be the 
case with portions of the Big Lost River between the Blaine Diversion and the Highway 
20-26 bridge in the Arco Desert.   
 
It is also possible that some of the smaller streams that were considered historically 
occupied did not historically have 500 adult fish/km.  For example, Antelope Creek near 
Wood Canyon is about six meters wide (Garren et al. 2006) and it is possible that a 
stream this small did not historically have 500 adult fish/km.  If so, I overestimated 
historical abundance in this reach.   
 
In conclusion, this study estimated the historical abundance and distribution of mountain 
whitefish in the Big Lost River basin.  It should be emphasized that these values are 
only estimates and they should be viewed with caution.  However, these estimates can 
serve as a baseline for managers to use in evaluating trends in mountain whitefish 
distribution and abundance in the Big Lost River basin.   
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Table 1. Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes correspond with 
those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site numbers are for 
internal tracking purposes.     
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Table 1 (continued). Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes 
correspond with those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site 
numbers are for internal tracking purposes. 
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Table 1 (continued). Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes 
correspond with those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site 
numbers are for internal tracking purposes. 
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Table 1 (continued). Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes 
correspond with those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site 
numbers are for internal tracking purposes. 
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Table 1 (continued). Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes 
correspond with those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site 
numbers are for internal tracking purposes. 
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Table 1 (continued). Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes 
correspond with those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site 
numbers are for internal tracking purposes. 
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Table 1 (continued). Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes 
correspond with those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site 
numbers are for internal tracking purposes. 

����
����� 	�
�����
������ ����
���� ���
���� ���
����� ��
�� ����� 
��
��� ������
������
���� ��
���������

�������
�����

��
��
�������

���� �������	�
���
� �#
�	�0
��1�#��	
����	��=����
�
������0
��1�

!,��"�� ��!�,! � ��	���"!�<��	����
�5�
�"��<��

�
��� �������� 9�
.
�&	�)����*� ++�  �

���� +�	������0
��1� ��/��1��)!/ ����������
�.�
����
����	$*�������;��$��5�",+�

!��"��� �����"�� �-�-�"!�� �#����$���
���
	� �%&��$� ��� ��)�"!�*� 44� ��

��,� +�	������0
��1� ���
�B����0��5��� !������ ���!���� �
��
�	�����#	��"��� �
��� ���#��� >����)����*� 3� ��
���� +�	������0
��1� �������$���������
���
	5� !!�,��� ���  ��� �
��
�	�����#	��"��� �
��� ���#��� >����)����* � 3�  �
�� � +�	������0
��1� +	��
��������
�+�	������0
��1��� �

+�	������
�����
�6���	��5�������
������.��&�#��.���&�+�	������0
��1�
����=
����0
��1�

!!�!" � �������� �
��
�	�����#	��"��� �
��� ���#��� >��� �)����*� 3� ,�

���� +�	������0
��1� ����$������.�#����$#��
���5�
���
������$����
����	�$�����$�.$����
���
�	$��.��&�#��.����	$�=
����0
��1�

!!��"�� �����,�� �",�<�E���
�5��" �<�� �
��� �������� >� ���)����*� 3� ��

��!� +�	������0
��1� �

���	������	.$��5�$���� !!�,��� ���,!�,� �
��
�	�����#	��"��� �
��� ���#��� >����)����* � 3� ��
���� +�	������0
��1� +�	������0
��1� !! ���� ���,,�"� �" !�� #��#����$�����	�� ��������%�.
����

.���#��
�234�)#��#����$�����	��+*� �� ��

��"� ���	�3�
1��������	�
���
� ��	�����B���$�
���0
�� 1�����
B$�	��
	$�
��.$�

!, ���� ����,��� !-,�-�"��� �#����$���
���
	� �%&��$� 0� 
���)�"�"*� 2� ��

�!�� ���	�3�
1��������	�
���
� ��	�����B���$�
���0
�� 1�����
B$�	��
	$�
��.$�

!, ���� ����,��� �-�""�� �#����$���
���
	� �%&��$� ����� ����4�������)�"",*� >� ��

�!�� ���	�3�
1��������	�
���
� ��	�����B���$�
���0
�� 1�����
B$�	��
	$�
��.$�

!, ���� ����,��� �""�� �#����$���
���
	� �%&��$� �����)� ""!*� �� ��

�!�� ���	�3�
1��������	�
���
� ��	�����B���$�
���0
�� 1�����
B$�	��
	$�
��.$�

!, ���� ����,��� �""!� #��#����$�����	�� �%&��$� �����)� �
������.���#��.�	���*� 9� ��

�!,� ���	�3�
1��������	�
���
� ���
�2��
�0
��1� !,���� � �����,�� �-� -�"" � �#����$���
���
	� �%&��$� (�$����� �	���/�)�""�*� ''� ��
�!�� ���	�3�
1��������	�
���
� ���	�3�
1��������	�
�� �
� !������ ����!��� �" !� #��#����$�����	�� ��������%�. 
����

.���#��
�
�����)�" !*� ��� ��

�! � ���	�3�
1��������	�
���
� 3�6�0
��1������	
���� ! �!���� ���,��!� !-��-�"��� �#����$���
���
	� �%&��$� 0�
 ���)�"�"*� 2�  �
�!�� ���	�3�
1��������	�
���
� 3�6�0
��1������	
���� ! �!���� ���,��!� �-�""�� �#����$���
���
	� �%&��$� ������ ���4�������)�"",*� >� ,�
�!!� ���	�3�
1��������	�
���
� 3�6�0
��1������	
���� ! �!���� ���,��!� �""�� �#����$���
���
	� �%&��$� �����)�" "!*� �� ,�
�!�� ���	�3�
1��������	�
���
� +�����B��	�3�
1�.��&�# ��.�� ! ���"� ������ �  -"-�"��� #��#����$�����	�� �%&�� $� �234�)#��#����$�����	���*� F� ��
�!"� 3�6�0
��1� ����������
����� !�!���� ������!�  -"-�" ��� �#����$���
���
	� �%&��$� 0�
���)�"�"*� 2� ���
���� ��
	$�3�
1��������	�
���
� ��	�����&�
��	���#��� 
5�����=
����

0
��1�
�����
�����
!,� "�� �����, � !-,�-�"��� �#����$���
���
	� �%&��$� 0� 
���)�"�"*� 2� ��

���� ��
	$�3�
1��������	�
���
� ��
	$�3�
1��������	�
 ���
� !� !��� ���! !�� �" !� #��#����$�����	�� ��������% �.
����
.���#��

�
�����)�" !*� ��� ��

���� ��
	$�3�
1��������	�
���
� 2����	
����&
������
� 0
��1� !� ",�� ���� ��� �-� -�"��� �#����$���
���
	� �%& ��$� 0�
���)�"�"*� 2� ,�
��,� 7�
�����0
��1� +��
�6���	��5�,�1��#��	
�����&�

.��&�#��.����	$�B�
����
�����
0
��1�

! """�� ��!��� � ��-!-�""�� #��#����$�����	�� ���
1��� 4 
���
5�)�""�*� B� ��

���� �	�
�;����0
��1�)B��	�3�
1*� ���	
����&
������	� 3�
1� !�"��"� �����!!�  -"-�"��� #��#����$�����	�� �%&�� $� �234�)#��#����$�����	���*� F� ,�
�� � �	�
�;����0
��1�)B��	�3�
1*� ���
��
����� !�" ��� ����!�"� �-��-�"��� �#����$���
���
	� �%&��$� 0�
���)�" �"*� 2� ��
���� �	�
�;����0
��1�)B��	�3�
1*� ������������0����
� ������
���� !�"�,!� ���� "�� �-�,-�""!� �#����$���
���
 	� �%&��$� 4���		��	���/�)����*� 
� ��
��!� �	�
�;����0
��1�)B��	�3�
1*� ���	
����&
���0���0 ���� !������ ��  ���� !-��-�"��� �#����$���
���
	� �%&�� $� 0�
���)�"�"*� 2� !�



 18 

Table 1 (continued). Observation events where mountain whitefish have been observed in the Big Lost River basin.  The map codes 
correspond with those shown on the map in Figure 2.  Data sources are listed in Literature Cited – Part B.  The source codes and site 
numbers are for internal tracking purposes. 
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Table 2. Estimated mountain whitefish historical distribution and adult (fish >200 mm) abundance within the Big Lost River 
basin as determined by the current study.  The reaches listed in the table were delineated based on where mountain 
whitefish were historically present.  In some cases, these reaches were further sub-divided to reflect differences in habitat 
or management.  Adult abundance was calculated by multiplying the length of the stream in kilometers by 500 fish/km.    
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APPENDIX A 
 
Fish photographs that were used to verify that individuals being interviewed could 
correctly identify a mountain whitefish. Fish #1 is a kokanee, fish #2 is a mountain 
whitefish, fish #3 is a rainbow trout, fish #4 is a shorthead sculpin, and fish #5 is a brook 
trout.  The size of the images in this publication has been reduced.  The original 
photographs used in the interviews were 151 x 101 mm. 
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