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“It matters what you call a thing”

The poet, Solma Sharif

e Satisfies our curiosity & need for order
* Helps describe evolutionary classification

* Foundation for policy & legal considerations



Cutthroat Trout

Behnke (1979):

* Single species with 14 subspecies (12 extant,
2 extinct).

 |nland radiation via Columbia & Snake Rivers.
 Widespread across west.
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Greenback Cutthroat Trout

; ANSP syntype of Salmo stomnias Cope 1871

Two specimen deposited 1856, origin given as ‘South
Platte, Fort Riley Kansas.

Described & named Salmo stomias by Cope 1871.

Named ‘Greenback’ by Jordan 1889 for trout of South
Platte & Arkansas river drainages.



Widespread Stocking and Fallout

Widespread ‘Greenback’ stocking in response to declines.
New DNA sequence-based tools reveal ‘Greenbacks’ are
mostly Colorado R. Cutthroats or hybrids.

stomias type specimens are really virginalis.

Bear Creek population the only true Greenbacks.

There appears to be more subspp. than Behnke
recognized in southern Rockies.

Colorado R. Cutthroat



Could the problem spread?

The Lahontan subspp. (lumped in 1995).

The Yellowstone subspp. (lumped in 2001).



WDAFS-A special panel for a special workshop

* Convene the experts.
 Examine all available systematics evidence.
e Describe Cutthroat Trout evolutionary history.

e Sort out its classification & revise its taxonomy
as necessary.



Some Definitions

Systematics: The research on evolutionary differentiation that
provides the evidence for...

Classification: Arranging the results of evolution in a
hierarchical order.

Taxonomy: Application of classification principles to the
naming of organisms in the hierarchical arrangement (ICZN).

Phylogeny: Term often used for the hierarchical arrangement.



The Experts
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University of California, Davis Trout Unlimited USDA Forest Service
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Idaho State University University of Nevada, Reno

Ernest Keeley Kevin B. Rogers

Idaho State University Colorado Parks and Wildlife



The Available Evidence

The fossil record.

Geological & geographic changes over time.
Historical distributions.

Ecological niches.

Morphometrics, meristic characters.
Diagnostic allozymes, mtDNA RFLPs, microsatellites.
Y chromosome markers.

Diagnostic DNA sequence based markers.



Current Classification No Longer
Scientifically Adequate

Evolutionary species concept now favored over the biological
species concept; changes criteria for assigning taxonomic rank.

Fossil evidence of Cutthroat Trout in Lahontan Basin ~10 Ma;
opens possibilities for interior radiation pathways not realized
before.

Molecular phylogenetics methods reveal greater
differentiation in Cutthroat Trout than earlier methods could
detect.

Behnke’s ‘major’ and ‘minor’ subspecies designations at odds
with ICZN naming protocols.



What constitutes a species?

* As many as 26 species concepts published, each with its
own delimiting criteria & restrictions.

* Behnke used the Biological Species Concept of Mayr (1969)
but relaxed its prohibition against interbreeding.

e Special Workshop Panel used the Unified Species Concept
of De Queiroz (2007), an evolutionary species concept with
no prohibitions; uses a broad set of evidence to assess if
lineages are evolving independently.



The Unified Species Concept

Species: A separately evolving metapopulation lineage. Here, lineage refers to
an ancestor-descendent series...through time, and metapopulation refers to
an inclusive population made up of connected subpopulations (de Queiroz
2007).

Species: A set of populations connected through time by inheritance, and
across a circumscribed geographic range by episodic, periodic, or continuous

gene flow (Love Stowell et al. 2018).

Delimiting criteria: Any property that provides evidence of lineage separation,
i.e., that the lineages have evolved (or are evolving) independently.

Delimiting criteria: No one property rejects a lineage outright.

The null hypothesis (for each property tested): Lineages being tested are not
significantly different based on samples from multiple individuals.



Subspecies, a useful taxonomic rank or not?
e Panel split 50-50 !!

* Allowed as a taxonomic rank under species in International Code of
Zoological Nomenclature.

* Also allowed by the joint AFS/ASIH Names of Fishes Committee, but
use discouraged in favor of common names.

 Rendered meaningless as a taxonomic rank by years of misuse—not
aligned with real evolutionary entities.

« Compromise: call them Uniquely Identifiable Evolutionary Units
(UIEUs) for now.



Delimiting Properties

e The fossil record.

* Geological & geographic changes over time.

e Historical distributions.

* Ecological niches.

 Morphometrics, meristic characters.

* Diagnostic allozymes, mtDNA RFLPs, microsatellites.
* Y chromosome markers.

* Diagnostic DNA sequence based markers.

For Cutthroat Trout: Strong argument for 4 full species with 25
uniquely identifiable independently evolving subunits



Cutthroat Trout

WDATFS panel majority (2018):

* 4 species with 25 modern UIEUs (23 extant, 3 2
extinct).

* Inland radiation from paleo-Lahontan basin via
upper Columbia & upper Snake Rivers.
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Coastal Evolutionary Lineage
Oncorhynchus clarkii, Coastal Cutthroat Trout
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Lahontan Basin Evolutionary Lineage
Oncorhynchus henshawi, Lahontan Cutthroat Trout
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Upper Columbia/Missouri Evolutionary Lineage
Oncorhynchus lewisi, Westslope Cutthroat Trout




Upper Snake/Yellowstone Evolutionary Lineage
Oncorhynchus virginalis, Rocky Mountain Cutthroat Trout
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Evolutionary Biology & Taxonomy—
Always a Work In Progress

Acceptance and recognition of the 4-species classification of
Cutthroat Trout?

Formal decision on the ‘subspecies’ as a recognized
taxonomic rank below species in Cutthroat Trout—a job for
the joint AFS/ASIH committee?

Continue work on resolution of the finer points of Cutthroat
Trout subunit systematics.

Collaborative exam of all 25 identifiable subunits in a
common study with a common set of morphological and
molecular markers.
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Where & How To Get The Book

Available from the American Fisheries Society Bookstore
List price $79, AFS member price S55.

e Can order online at . Select Bookstore
and search for the title. At last check, was listed under New
Titles and also in the Special Publications category.

* To order by phone, contact the AFS orders department, aka
Books International, at 703-661-1570/Fax 703-996-1010.

* To order by mail, contact American Fisheries Society, c/o
Books International, P.O. Box 605, Herndon, VA 20172.


http://www.fisheries.org/

