
SculpinQwest: the molecular 
approach

 COI (mtDNA)

 The ~600 bp “barcode”

 cyt b (mtDNA)

 The most commonly sequenced 

gene for fish

 S7 (nuDNA)

 A non-coding intron with modest 

evolutionary rates

 Rhodopsin (nuDNA)

 Highly conserved for detecting 

ancient divergence

0.1-0.9%

0.1-0.6%

2.4%



Lineage delineation

● Species concept: evolutionary

● Criteria: standard phylogenetic 

analyses

● Distances (%)—barcode gap

● Diagnosable—monophyletic

● Allopatry with respect to close 

relatives

● Null hypothesis: existing taxonomy is 

correct

● Ingroup defined by specimen 

nearest type location

● Applied to each species complex

● Provisional: ~90% complete

● Four case histories

542-3254
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Gp_1

Gp_2 1.04

Gp_3 2.34 2.22

Gp_4 3.01 3.12 2.87

Torrent sculpin complex

C. rhotheus

Species of  interest 

cyt b distance matrix

cytb NJ tree

Geographic distribution

of  clades
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?

• Multiple taxa: distances > 1% 
(Nicholas/Sidlauskas/Zaroban)

• Links across the scablands

• Columbia River barrier

• Chehalis Refugium

• Blues are uncertain



Cedar sculpin

C. schitsuumsh



Cedar sculpin

C. schitsuumsh

• Cohesive “taxon”

• Introduced in MT

• Native to central WA

• Links across the scablands

Gp_1 Gp_2 Gp_3 Gp_4 Gp_5

Gp_1

Gp_2 0.55

Gp_3 0.84 0.82

Gp_4 0.84 0.86 1.06

Gp_5 0.58 0.60 0.77 0.70

Gp_6 0.55 0.58 0.67 0.77 0.60


