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Robert Behnke

In the late 1950s Robert 
Behnke began to re-
examine the cutthroat  
trout.  At that time 
management treated all 
cutthroat trout as being 
identical.
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Allozyme data – 72 loci  Shiozawa and Williams 1992
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L. Idaho Chalk Hills  9-6 mya

Three Pacific Salmon, Redband trout

Owens Lake core

700,000 ybp Trout

Mopung Hills

2-3 mya

O. clarkii

L. Idaho Poison Creek Formation

11 mya Hucho-Salvelinus lineage

L. Idaho Glenns Ferry 4.3 – 3.0 mya

Two Pacific Salmon, Redband trout

Truckee Formation 

10.2 mya 

Oncorhynchus belli

Rabbithole

9 mya 

Oncorhynchus 

ciniclope

Carson Sinks

3-5 mya



These data suggest that cutthroat 
and rainbow trout split more than 2 
mya.  

But, how did trout get into both Lake 
Idaho and Western Nevada?



A brief overview of the geological history of the west:

~ 175 mya Pangea began to breakup

North America moved west, subducting the Farallon 
Plate

This initiated a series of orogenic (mountain building) 
events (Nevadan, 155-145 mya; Sevier, 150-45 mya; 
Laramide, 80 mya-35 mya).  



Two important events occurred.

1.  A 3,000-4,000 m uplifted region, analogous to the 
Tibetan Plateau and the Altiplano of the Andes, 
formed South of this hotspot (the Nevadaplano or 
Great Basin Altiplano).

2.  An overridden oceanic hotspot erupted in 
Western North America - the Yellowstone Hotspot.  
The hotspot modified drainage patterns.   Associated 
with this was a large lake in Eastern Idaho – Lake 
Idaho. 
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Lake Idaho – a rift lake  
11 – 3.1 mya



http://geology.isu.edu/Digital_Geology_Idaho/Module11/calderas.jpg

Note the path of today’s Snake River
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Where did the cutthroat trout enter 
Nevada?



Two important events occurred.

1.  A 3,000-4,000 m uplifted region, analogous to 
the Tibetan Plateau and the Altiplano of the Andes, 
formed South of this hotspot (the Nevadaplano or 
Great Basin Altiplano).

2.  An overridden oceanic hotspot erupted in 
Western North America - the Yellowstone Hotspot.  
The hotspot modified drainage patterns.   Associated 
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https://www.khanacademy.org/partner-
content/asian-art-museum/aam-
himalayas/himalayas-ddp/a/introduction

https://pubs.geoscienceworld.org/gsa/lithos
phere/article/7/2/117/145732/punctuated-
shortening-and-subsidence-in-the



3000 m-4000 m (9,800’-13,123’)

Best et. al 2009

Volcanic ash, about 
25 mya, flows to the 
East



Starting 18-20 MYA the westward extension and block faulting 
of the Great Basin Altiplano forms the linear mountains and 
valleys of the Great Basin



L. Idaho Chalk Hills  9-6 mya

Three Pacific Salmon, Redband trout

Owens Lake core

700,000 ybp Trout

Mopung Hills

2-3 mya

O. clarkii

L. Idaho Poison Creek Formation

11 mya Hucho-Salvelinus lineage

L. Idaho Glenns Ferry 4.3 – 3.0 mya

Two Pacific Salmon, Redband trout

Truckee Formation 

10.2 mya 

Oncorhynchus belli

Rabbithole

9 mya 

Oncorhynchus 

ciniclope

Carson Sinks

3-5 mya

Humboldt River fully integrated

by 9 mya



Sample locations



Maximum Likelihood bootstrap / Bayesian posterior probabilities

* = >.98



Bold = fossil calibrated
Normal = 1%/million years

Molecular Clock estimates
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Houston et al. 2012
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Results
30,375 Total Orthologous Transcripts
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Results
396 genes exhibit variation among cutthroat trout 

subspecies

Bear River Cutthroat Bonneville Cutthroat Lahontan Cutthroat
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Sanger

Where next?



Handsome Bob


