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An Overview of Mountain Whitefish in the Lost Strea ms of Idaho 
 

ABSTRACT 
 

The Lost Streams are a series of isolated stream systems located along the 
northern rim of the Snake River plain in southern Idaho.  While the isolated nature of the 
Lost Streams prevents fish from entering the streams from surrounding areas, it 
appears that mountain whitefish are native to the system.  However, little is known 
about the origin or historical distribution of these fish.  Over the last several years, 
several individuals have been working to better understand these issues and the 
purpose of this paper is to summarize that work.  Mountain whitefish likely entered the 
Lost Streams through a connection with the upper Snake River basin sometime 
between 165,000 and 330,000 years ago.  Although mountain whitefish are currently 
found only in the Big Lost River, they were also likely present in the Little Lost River and 
Birch Creek when these areas were settled by Europeans in the late 1800’s.  Several 
characteristics make the mountain whitefish in the Lost Streams somewhat unusual.  
First, these fish are completely isolated from mountain whitefish in other basins.  
Second, these fish are genetically different from other mountain whitefish populations.  
Third, these fish have evolved in the absence of all other fish except sculpin.  In 
summary, the mountain whitefish of the Lost Streams are a unique fish that have had a 
long, complex, and unusual history and they have been able to persist in an isolated 
desert environment for thousands of years.  The loss of these fish would be a loss to 
both the aquatic community to which they belong and to the species as a whole.  
Therefore, I call upon managers to work to ensure the long term persistence of the 
mountain whitefish of the Lost Streams.     
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INTRODUCTION 
 

The Lost Streams are a series of isolated stream systems located along the 
northern rim of the Snake River plain in southern Idaho.  This group of streams, which 
includes the Big Lost River, Little Lost River, Birch Creek, Medicine Lodge Creek, and 
Camas Creek drainages, originate in the mountains of southern Idaho and flow in a 
southerly direction where they sink into the Snake River Plain (Figure 1).  Although 
these streams are within the Snake River basin, the immense lava flows of the Snake 
River Plain prevent them from connecting with other streams in the basin.  The isolated 
nature of these streams has resulted in them being collectively termed the Lost Streams 
(Andrews 1972), Sinks Drainages (Van Kirk et al. 2003), and Independent Drainages 
(Simpson and Wallace 1982).   

 
The isolated nature of the Lost Streams prevents fish from entering the streams 

from surrounding areas.  However, it appears that some fish species were naturally 
established in these basins through ancient connections with other streams (Van Kirk et 
al. 2003).  Evidence indicates that mountain whitefish Prosopium williamsoni, 
Yellowstone cutthroat trout Oncorhynchus clarki bouvieri, Paiute sculpin Cottus beldingi, 
shorthead sculpin C. confusus, and mottled sculpin C. bairdi are native to at least 
portions of the Lost Streams.  It is also possible that rainbow trout and bull trout are 
native to the Lost Streams, but the status of these fishes is currently unresolved. 

 
While mountain whitefish are known to be native to at least a portion of the Lost 

Streams, little is known about the origin or historical distribution of these fish.  Over the 
last several years, several individuals have been working to better understand these 
issues.  The purpose of this paper is to summarize that work.  Specifically, the 
objectives of this paper are to: 
 

1. Describe the origin of mountain whitefish in the Lost Streams, 
2. Describe when mountain whitefish became isolated in the Lost Streams, 
3. Describe how mountain whitefish entered the Lost Streams, 
4. Describe the historical distribution of mountain whitefish in the Lost Streams, 
5. Describe the general characteristics of mountain whitefish in the Lost 

Streams, and 
6. Make management recommendations for mountain whitefish in the Lost 

Streams 
 
 

ORIGIN OF MOUNTAIN WHITEFISH IN THE LOST STREAMS 
 

Mountain whitefish likely entered the Lost Streams from the upper Snake River 
basin during the late Pleistocene epoch.  Mountain whitefish occur in all of the major 
drainages surrounding the Lost Streams, including the Snake River, Wood River, 
Salmon River, and Missouri River basins (Whitely et al 2006, Simpson and Wallace 
1982, Horton 1990).  Therefore, mountain whitefish could have entered the Lost 
Streams from any of these basins if there was a connection between them and the Lost 
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Streams.  Three different genetic studies have examined the likely origin of mountain 
whitefish in the Lost Streams (Campbell and Kozfkay 2006, Whitely et al. 2006, Miller 
2006).  Each of these studies concluded that the mountain whitefish found in the Lost 
Streams likely originated from the Snake River basin above Shoshone Falls.      

 
 

WHEN MOUNTAIN WHITEFISH BECAME ISOLATED IN LOST STR EAMS 
 

Mountain whitefish likely became isolated in the Lost Streams in the Pleistocene 
epoch.  Campbell and Kozkay (2006) used mitochondrial DNA analysis to estimate the 
time when mountain whitefish were established in the Big Lost River.  Using a molecular 
clock, they estimated that mountain whitefish likely became isolated in the Big Lost 
River basin sometime between 165,000 and 330,000 years ago. 

 
 

HOW MOUNTAIN WHITEFISH ENTERED THE LOST STREAMS 
 

A review of the topography and geologic history of the area indicates that there 
are at least three possible mechanisms that may have allowed mountain whitefish to 
enter the Lost Streams from the Snake River.   

 
First, mountain whitefish may have entered the Lost Streams through an ancient 

connection between the Lost Streams and the Snake River.  Prior to the buildup of lava 
on the Snake River Plain, the Big Lost River drained to the southwest (C. Helm-Clark, 
Department of Geosciences, Idaho State University, personal communication) and may 
have connected with the Snake River.  It is also possible that the other Lost Streams 
also had a similar connection with the Snake River.  If so, mountain whitefish could 
have entered the Lost Streams through one of these connections and then became 
isolated in the streams when lava flows terminated their connections with the Snake 
River.   

 
Second, mountain whitefish could have entered the Lost Streams through a 

connection between ancient Lake Terreton and the Snake River.  Lake Terreton was a 
large lake that occupied the topographic depression at the lower end of the Lost 
Streams basin during the Pleistocene epoch (Nace et al. 1975, Stearns et al. 1939, 
Pierce and Scott 1982).  During this time, the Big Lost River, Little Lost River, Birch 
Creek, Medicine Lodge, and Camas Creek all drained into this lake.  The lake is 
believed to have filled to a maximum of about 1,460 m above sea level (listed in the first 
two references as 4,800 feet), during which time it would have connected all of the Lost 
Streams.  Based on current topography of the area, if the lake filled to this elevation, it 
would have overtopped the basin and formed an outlet into the Snake River north of 
Idaho Falls, Idaho (B. Gamett, unpublished data).  If mountain whitefish were present in 
the Snake River at that time, they could have moved from the Snake River into Lake 
Terreton and then into all of the Lost Streams.            

 
Third, mountain whitefish may have also entered the Lost Streams through a 
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headwater stream transfer from the Henrys Fork Snake River (Henrys Fork) drainage.  
There is a small tributary to Camas Creek named Dry Creek that originates in the 
Centennial Mountains northeast of Dubois, Idaho.  As the stream leaves the mountains, 
it crosses over an alluvial fan (USGS 1964, USGS 1972, USDA 2004).  This alluvial fan 
straddles the drainage divide between the Henrys Fork and Camas Creek drainages.  
Subsequently, when Dry Creek runs on the western portion of the alluvial fan it drains 
into Camas Creek, but when it runs on the eastern portion of the alluvial fan it drains 
into Sheridan Creek which is in the Henrys Fork basin.  In other words, Dry Creek 
drains into a different drainage depending where the stream is located on this alluvial 
fan.  This is confirmed by aerial photographs that show that there are currently stream 
channels extending from the mouth of the canyon to both Camas Creek and Sheridan 
Creek (United States Department of Agriculture 2004).  Mountain whitefish are present 
in the Henrys Fork drainage above Mesa Falls (Simpson and Wallace 1982, Garren et 
al. 2009) and the species has apparently been observed in Sheridan Creek in the past 
(Hubbs 1934).  Subsequently, it is possible that mountain whitefish moved from 
Sheridan Creek to Dry Creek and then from Dry Creek down Camas Creek.  Once in 
Camas Creek, the fish could have dispersed through Lake Terreton to the remainder of 
the Lost Streams.   

   
While these three scenarios may have provided a mechanism for mountain 

whitefish to move into the Lost Streams, it is also possible that the species entered 
these streams through another connection that has not yet been indentified.  Additional 
research is needed before any definite conclusions can be made about the mechanism 
that established mountain whitefish in the Lost Streams. 

 
 

HISTORICAL DISTRIBUTION OF MOUNTAIN WHITEFISH IN TH E LOST STREAMS 
 

The historical distribution of mountain whitefish in the Lost Streams is unclear.  
The occurrence of mountain whitefish in the Big Lost River basin is well documented 
(e.g. Gamett 2009; Simpson and Wallace 1982; Corsi 1989; Corsi and Elle 1989; Gilbert 
1894; University of Michigan Museum of Zoology Fish Collection catalog numbers 
127624, 161848, 157019; California Academy of Sciences Ichthyology Collection, 
catalog number 209263).  However, I cannot find any documented account of mountain 
whitefish in any of the other Lost Streams.  I have completed an extensive review of 
numerous data sources including published reports, museum records, family histories, 
office files, early newspapers, field notes, photographs, and other potential data sources 
in an effort to find accounts of mountain whitefish in these basins.  Although I was able 
to find some evidence that mountain whitefish may have been present in the Little Lost 
River and Birch Creek in the late 1800’s or early 1900’s, I could not find verifiable 
documentation of mountain whitefish in the Little Lost River, Birch Creek, Medicine 
Lodge Creek, or Camas Creek basins.  There have been extensive sampling efforts in 
the Little Lost River basin (Garren et al. 2008, Gamett 1999, Corsi and Elle 1989), the 
Birch Creek basin (Corsi and Elle 1989), the Medicine Lodge Creek basin (Corsi and 
Elle 1989, Meyer et al. 2006, Garren et al. 2006), and the Camas Creek basin (Elle and 
Gamblin 1993, Meyer et al. 2006, Garren et al. 2006), but none of these efforts reported 
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encountering mountain whitefish in these drainages.  Corsi and Elle (1989) summarized 
the distribution of fish species in the Lost Streams and indicated that mountain whitefish 
were only present in the Big Lost River.  Van Kirk et al. (2003) summarized the 
occurrence of fish species in the Lost Streams and reported that mountain whitefish 
were present in the Big Lost River and that although mountain whitefish may have 
occurred in the Little Lost River basin they could not confirm their occurrence in that 
system.      

 
The apparent lack of documented accounts of mountain whitefish in these basins 

does not necessarily mean that mountain whitefish did not occur in them historically.  As 
previously discussed, all of the Lost Streams were connected to Lake Terreton during 
the Pleistocene epoch.  At that time, mountain whitefish would have had access to and 
may have occupied all of the Lost Streams.  However, some of these streams are 
relatively small, and mountain whitefish may not have been able to independently 
persist in them after they lost their connection with Lake Terreton.  This may have been 
the case with Medicine Lodge Creek and Camas Creek. 

 
There is some evidence that mountain whitefish may have persisted in the Little 

Lost River into modern times.  Charles Henry Gilbert, a prominent ichthyologist and 
professor of zoology at Leland Stanford Junior University (Stanford University) in 
California, visited the Big Lost River in 1894.  Although he apparently did not visit the 
Little Lost River basin, he recorded the following in his journal on August 24:  

 
“So far as I can learn, nothing but Coregonus in [Big] Lost River…  Opinion 
divided concerning Little Lost.  Some insist no fish are in river, others that 
Coregonus is found there, higher up.  Trout being introduced this year from 
Pahsimeroi Cr. across divide.” (Gilbert 1894)1 
 
In 1998 and again in 2009, I interviewed Jim Waymire, who moved to the Little 

Lost River basin in 1936 (Waymire 2009).  He indicated that “A lot of the older people 
remember there being whitefish there.”  In 1946, his parents bought a ranch on the Little 
Lost River upstream of Wet Creek and the people they bought the ranch from indicated 
they had caught whitefish there.  Jim also indicated that the last whitefish he knew of 
being caught from the Little Lost River was when he was a small boy in the 1940’s.  At 
that time, a man caught a whitefish from the Little Lost River about five kilometers 
upstream from Wet Creek.  Jim saw the fish, which was about 10 cm long, and was told 
it was a whitefish.     

 
Mountain whitefish did have an opportunity to become established in the Little 

Lost River basin.  As previously discussed, mountain whitefish could have moved into 
the Little Lost River when the river was connected to Lake Terreton.  It is also possible 
that mountain whitefish could have moved into the Little Lost River from the Big Lost 
River.  Although the Little Lost River and the Big Lost River do not currently connect 
with each other, it is possible that the two rivers occasionally connected during high 

                                                 
1 Coregonus was the genus to which mountain whitefish were assigned at that time (Jordan and 
Evermann (1896).   
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water years prior to European settlement (B. Gamett, personal observation).  If this is 
true, mountain whitefish from the Big Lost River could have easily moved into the Little 
Lost River.  Although most streams in the Little Lost River basin are small, there is 
some habitat in the mainstem Little Lost River and portions of Sawmill Creek appear 
capable of supporting mountain whitefish (B. Gamett, personal observation) and it is 
possible that they could have persisted in the Little Lost River basin in these areas.  It is 
also possible that early settlers could have moved mountain whitefish from the Big Lost 
River to the Little Lost River as they apparently did with trout from the Pahsimeroi River 
basin.         

 
It is also possible that mountain whitefish persisted in Birch Creek into modern 

times.  As with the Little Lost River, mountain whitefish would have had access to Birch 
Creek when the stream was connected to Lake Terreton.  However, mountain whitefish 
could have also moved directly into Birch Creek from the Big Lost River in more recent 
times.  The Big Lost River and Birch Creek both terminate in the same playa (Nace et 
al. 1975).  Indeed, aerial photographs clearly show modern channels from the Big Lost 
River and Birch Creek meeting at the same point (USDA 2004).  This indicates that 
streams were connected with each other on an intermittent basis at least up until the 
time that the streams began to be diverted by European settlers.  This connection would 
have allowed mountain whitefish to move from the Big Lost River into Birch Creek up 
until at least the late 1800’s.  Although Birch Creek is a relatively small stream system, it 
may have been able to support mountain whitefish (B. Gamett, personal observation).  
Therefore, it is possible that mountain whitefish were able to persist in Birch Creek, 
particularly if it was periodically receiving mountain whitefish from the Big Lost River.       

 
There is some indirect evidence that suggests mountain whitefish may have 

been present in Birch Creek in 1890.  In 1890, C. Hart Merriam led a party on a 
biological reconnaissance of portions of Idaho including Birch Creek (Merriam 1891).  
Field notes kept by one member of the group indicate that they observed otter scat 
along the banks of the stream which was “…of almost clear fish scales and bones” 
(Bailey 1890).  There are three types of fish that otters in Birch Creek may have been 
feeding on.  The first is sculpin.  Sculpin are native to Birch Creek (Van Kirk et al. 2003).  
However, they do not have scales and could not have produced the scales in the otter 
excrement.  Trout are not native to Birch Creek (Van Kirk et al. 2003), but according to 
one account, they were introduced into the stream in 1885 from the Lemhi River basin 
(Oberg 1970).  Trout do have small scales but it is doubtful that they could have 
become abundant in the stream within just five years.  Even if trout had become 
widespread by 1890, I am not sure a diet of trout would have produced the excrement 
described above.  On the other hand, mountain whitefish do have large scales and a 
diet of mountain whitefish could have easily produced excrement of the nature 
described above.   
  

Based on the available evidence, I believe that mountain whitefish were present 
in both the Little Lost River and Birch Creek when these areas were settled by 
Europeans in the late 1800’s.  However, they were subsequently eliminated from both 
systems by at least the mid-1900’s as a result of anthropogenic impacts.  Nevertheless, 
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a more complete analysis is needed before any definitive conclusions can be made.     
 
 

GENERAL CHARACTERISTICS OF MOUNTAIN WHITEFISH IN TH E LOST 
STREAMS 

 
The mountain whitefish in Lost Streams are somewhat unusual.  These fish are 

completely isolated from mountain whitefish in other basins.  Indeed, it is not possible 
for mountain whitefish in the Lost Streams to move into other basins containing 
mountain whitefish nor is it possible for mountain whitefish in other basins to move into 
the Lost Streams.  This prevents these fish from having any form of genetic exchange 
with mountain whitefish in other areas.  While mountain whitefish are isolated in the Lost 
Streams, these streams are not the only isolated basins with mountain whitefish.  For 
example, the Lahontan basin and Bonneville basin, both of which are isolated from 
surrounding stream systems, contain mountain whitefish (Whitely et al. 2006). 

 
Mountain whitefish in the Big Lost River basin are genetically different from other 

mountain whitefish populations.  As previously indicated, three different genetic studies 
have examined the mountain whitefish found in the Big Lost River (Campbell and 
Kozfkay 2006, Whitely et al. 2006, Miller 2006).  Each of these studies found that 
mountain whitefish in the Big Lost River basin were genetically different from mountain 
whitefish elsewhere in the species range.   

 
However, the amount of genetic difference varies depending on the population 

with which they are being compared.  This is demonstrated by the work of Campbell 
and Kozfkay (2006) that compared mitochondrial DNA sequence divergence between 
mountain whitefish from the Big Lost River and mountain whitefish from other areas.  
When they compared fish from the Big Lost River with fish from the Pahsimeroi River 
they found that there was 2.32% sequence divergence.  They also found 2.32% 
sequence divergence when they compared fish from the Big Lost River with fish from 
the Wood River basin.  However, the sequence divergence dropped to 0.33% when 
they compared fish from the Big Lost River with fish in the Henrys Fork Snake River.  
For comparison, they point out that mitochondrial DNA sequence divergence estimates 
among westslope cutthroat trout Oncorhynchus clarkii lewisi and Yellowstone cutthroat 
trout range from 1.5 to 1.9% whereas sequence divergence between rainbow trout O. 
mykiss and cutthroat trout is between 4.0 to 4.5%.  Thus, the differences in 
mitochondrial DNA sequence divergence observed between mountain whitefish from 
the Big Lost River and mountain whitefish from the Pahsimeroi River or Wood River are 
similar to those observed between these two subspecies of cutthroat trout.  However, 
differences between mountain whitefish from the Big Lost River and the Henrys Fork 
are substantially less than those seen between these two subspecies of cutthroat trout.     

 
Miller (2006) concluded that the mountain whitefish in the Big Lost River basin 

had diverged genetically and that they were “distinct from other upper Snake River Sub-
basin populations”.  However, she also pointed out that her analysis indicated  “…the 
Big Lost River mountain whitefish still group with other populations from the upper 
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Snake River Sub-basin.” 
 
One of the more interesting features of mountain whitefish ecology in the Big 

Lost River is that they evolved in the absence of all other fish except sculpin.  Mountain 
whitefish are typically sympatric with trout and suckers.  For example, in the Salmon 
basin, mountain whitefish occur along with several other fish including Chinook salmon 
O. tshawytscha, sockeye salmon O. nerka, steelhead O. mykiss, cutthroat trout O. 
clarki, chiselmouth Arcocheilus alutaceus, northern pikeminnow Ptychocheilus 
oregonensis, redside shiner Richardsonius balteatus, bridgelip sucker Catostomus 
columbianus, and largescale sucker C. macrocheilus (Simpson and Wallace 1982, 
Whiteley et al. 2006).  Subsequently, mountain whitefish have evolved with several 
other large fish species in that system.  However, this is not the case in the Big Lost 
River system.  Mountain whitefish, Paiute sculpin, and shorthead sculpin are the only 
fish species native to the Big Lost River (Van Kirk et al. 2003).  All other fish species, 
including trout species, were introduced into the basin after the arrival of the first 
permanent settlers.  Subsequently, mountain whitefish in the Big Lost River basin have 
evolved independent of large fish such as trout.  I am not aware of any other area where 
mountain whitefish have evolved in the complete absence of other large fish such as 
trout.   

 
Even where mountain whitefish are present in isolated stream systems, they 

have evolved in the presence of other large fish such as trout.  For example, mountain 
whitefish occur in the Bonneville basin which is an isolated stream system (Sigler and 
Sigler 1996, Whitely et al. 2006).  However, other fish such as Bonneville cutthroat O. 
clarki utah, Utah chub Gila atraria, and Utah sucker C. ardens are also native to this 
basin (Behnke 1992, Sigler and Sigler 1996) and mountain whitefish in that system 
have evolved together with these species.  Likewise, mountain whitefish occur in the 
isolated Lahontan basin in Nevada (Whitely et al. 2006).  However, Lahontan cutthroat 
trout O. clarki henshawi are also native to the basin (Behnke 1992) and the two species 
have evolved together.  Another example is found in the Wood River basin.  Mountain 
whitefish occur in the Wood River system (Simpson and Wallace 1982, Whiteley et al 
2006) which is isolated above the approximately 10 m high falls located in Malad Gorge 
State Park.  However, rainbow trout O. mykiss and bridgelip suckers are present in this 
basin (Simpson and Wallace 1982) and mountain whitefish in that system have evolved 
together with those species. A final example is the upper Henrys Fork basin.  Mountain 
whitefish are present in the upper Henrys Fork basin (Simpson and Wallace 1982, 
Garren et al. 2009) where they are isolated from downstream populations by Mesa 
Falls.  However, Yellowstone cutthroat trout are also native to the Henrys Fork above 
Mesa Falls (Behnke 1992) so mountain whitefish in this basin have evolved with that 
species.          

 
The may also be physically and ecologically different from mountain whitefish in 

other areas.  Thousands of years of isolation in a unique ecological setting may have 
led to changes in the physical or ecological nature of these fish.  For example, a 
preliminary comparison of mountain whitefish from the Pahsimeroi River (Salmon River 
basin) and mountain whitefish from the Big Lost River suggests these two groups of fish 
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can be readily distinguished from each other based on color (Figure 2; B. Gamett, 
personal observation and unpublished data).  I recommend that research be completed 
that examines the ecological and physical nature of these fish.     

 
 

MANAGEMENT RECOMMENDATIONS FOR MOUNTAIN WHITEFISH I N THE LOST 
STREAMS 

 
Managers should ensure that the mountain whitefish of the Lost Streams persist 

into the future.  Campbell and Kozfkay (2006) recommended:  
 

“…conserving them as a distinct management unit, independent from other 
populations in the larger genetic assemblage to which they belong.” 

 
The Mountain Whitefish Conservation and Management Plan for the Big Lost 

River Drainage, Idaho, states: 
 
“…the analysis clearly suggests that, based on the level of genetic divergence, 
the population is sufficiently unique that it could not simply be replaced or 
supplemented with mountain whitefish from outside the drainage.” (IDFG 2007) 

 
 I concur with these assessments.  The mountain whitefish of the Lost Streams 
are a unique fish that have had a long, complex, and unusual history and they have 
been able to persist in an isolated desert environment for thousands of years.  The loss 
of these fish would be a loss to both the aquatic community to which they belong and to 
the species as a whole.  Therefore, I call upon managers to work to ensure the long 
term persistence of the mountain whitefish of the Lost Streams.      
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Figure 1. The Lost Stream basins of Idaho.   
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Figure 2a. A typical mountain whitefish from the Big Lost River drainage.  This is a 389 mm fish captured in the Big Lost River downstream from 
Mackay Dam on February 10, 2004.   
 

 
 

Figure 2b. A typical mountain whitefish from the Pahsimeroi River drainage.  This is an approximately 250 mm fish captured in the Pahsimeroi 
River December 7, 2001. 
 
Figure 2. Photographs comparing the physical appearance of a mountain whitefish from the Big Lost River and 
Pahsimeroi  
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