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● Units of  conservation

● The problem with Cottus

● Resolving that problem: crowds & genes

● Case studies: the species complexes



What is biodiversity?

Conservation units: recognizable, 

substantive components of  the 

evolutionary legacy of  a taxon

Larsen et al. 2012
signal crayfish

Ardren et al. 2011
bull trout

● DPS

● ESU

● GMU

● Stock

● UCS

● Subspecies

● Species

● MOTU

...all are lineages

Why is it relevant?

● ESA & SARA

● Tinkering: demographic 

manipulation via translocation

● Basis for understanding 

evolutionary histories



The problem with Cottus

● Most challenging group to identify

● Morphology: difficult & “unstable”

● Hybridization ongoing & ancient

● Taxonomy unsatisfying

● Extraordinarily abundant

Images & drawing by D. Neely



Cottus uberdiversity!

● 13 distinct lineages

● Groups correspond with major 

watershed boundaries (mostly)

● Groups not readily assigned to 

known species



Google “Sculpin Qwest”

SculpinQwest: the collection 
approach

 Sourcing the crowd: the SculpinQwest 

collaborative

 100s of  biologists & citizen-

scientists from every state and 

province in western NA

 A simple collection protocol

 ~8,000 specimens

 Rewarding the crowd: providing results 

to the stakeholders


