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Abstract.-Among the many threats posed by invasions of nonnative species Is introgressive hybridization, which can lead to the genomic extinction of native taxa. This phenomenon is regarded as common and perhaps inevitable among native cutthroat trout
and introduced rainbow trout in western North America, despite that these taxa have naturally co-occurred for thousands of years in some locations. We conducted a synthetic analysis of 13,315 genotyped fish from 558 sites in Idaho and Montana (see map
Inset) by building logistic regression models using data from geospatial stream databases and from 12 published studies of hybridization to assess whether environmental covariates could explain levels of introgression between westslope cutthroat trout and
rainbow trout. A consensus model performed well (AUC, 0.78-0.86; classification success, 72-82%; 10-fold cross validation, 70-82%) and predicted that rainbow trout introgression was positively associated with warmer water temperatures, larger streams,
proximity to warmer habitats and to recent sources of rainbow trout propagules, and presence within the historical range of rainbow trout (see graph inset). This poster depicts the probability that westslope cutthroat trout introgression with rainbow trout
exceeds 10% in reaches across a 55,234-km stream network during a scenario that represents present climate conditions and rainbow trout distributions. The database for the 558 sites, as well as user-friendly digital maps and ArcGIS shapefiles showing
hybridization probabilities for three thresholds (1%, 10%, and 20%) associated with six climate change and rainbow trout invasion scenarios are available at the project website (see References section) to assist managers in conservation planning.

Conclusions Probability that cutthroat trout hybridization exceeds 10% rainbow trout alleles (PRTA 10%)

« Headwater streams in many locations are
composed largely or entirely of genetically
Intact populations of westslope cutthroat
trout. Locations of hybrid zones between
westslope cutthroat trout and rainbow trout
are predictably related to environmental
conditions such as warmer water, more
productive habitats, and sources of rainbow
trout propagules.
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« Introgression levels are higher where the
native ranges of westslope cutthroat trout
and rainbow trout overlap (e.g., Clearwater
and Salmon river basins). This pattern may
be driven by a longer period of co-
occurrence or the fecundity subsidy
associated with the presence of
anadromous steelhead.
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« Hybrid zones are often dominated by TR S
individuals that represent the parental .
species. As a result, hybrid swarms < 060
characterized by complete admixture q o4
between westslope cutthroat trout and 2 020
rainbow trout are rare. However, hybrid T A9 O 0 | f
¢ 0 2000 4000 6000 8000 10000 12000 14000

swarms may be common where Yl
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Yellowstone cutthroat trout have been { AV N %] | Distance to rainbow trout source (meters)
- % *«{/ }:; %’f’)“k;?” T 2 Response curves from a logistic regression model that predicts whether introgression
StOCked |nt0 the range Of WGStSlOpe e Geer O :’d!" between cutthroat trout and rainbow trout will exceed 10% as a function of mean
i P 2, & August stream temperature, distance to rainbow trout source, and occurrence
CUtthroat '[I‘OU'[. " 87 '\eek’/f;‘xa e . relative to the native range of rainbow trout. The set of three curves with solid
¢ ’;/” ’\(! \‘ e /| (dashed) lines denote relationships inside (outside) the native range of rainbow trout.

 Climate-driven increases in water
temperature are expected to slowly shift the
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position of hybrid zones by 300-500 e Wi
meters/decade. These shifts can be : fg“

upstream or downstream, depending on
whether rainbow trout are arriving from
productive lower-elevation rivers or from
high-elevation lakes.
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» Many factors influencing hybridization
with rainbow trout can be manipulated to AR S NG NI | L N e o it N6 A SO S - ’ 7 Gl
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» The genomic extinction of westslope
cutthroat trout from introductions of
rainbow trout seems unlikely, even should
the more extreme patterns of introgression
Inside the native range of rainbow trout be
realized elsewhere.
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* Results from this research are
encapsulated in spatially-explicit databases
and ArcGIS shapefiles to assist managers
In strategic prioritization of conservation
actions.
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The streams shown have been filtered as follows: slope <15%,
summer flow >0.028 cms, and no NHD intermittent channels (FCODE=46003)

0 S 50 from: Climate, demography, and zoogeography predict admixture thresholds
e KV in salmonid hybrid zones in Rocky Mountain streams, M.K. Young, et al., 2016
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