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Conselvation Srategy for Interior Redband
Trout (Oncorhynchus mykiss subsp.

l. Introduction

ThisConservation Srategy (Srategy) wasdeveloped bystatefish and wildlife agencies in California,
Idaho, Montana, Nevada, Oregon, and Washington, federal agencies, Indian Tribes, and Trout Unlimited,
to provide a framework for longerm conservation of Interior RedbandRedbangOncorhynchus mykiss
subspeciegairdneri, newberryiandstone). Most weresignatories to the Rangeide Conservation
Agreement for the Conservation and Management of InteéRedbanccompleted in 2014 (Agreement)
Implementation of the Strategy is intended to be a collaborative arapeaative effort among
signatories and other interested parties to support lelegm conservation and management of the
species throughout its range. Full implementation of Stegy is expected to significantheduceor
eliminate threats to Redbanghopulationsand theirecosystems. This will substantially reduce the
likelihood of its future listing under the Endangered Species Act of 1974, as amended (ESA), and
implementation of the Strategy will also provide additional measures to enhance Regbanthtions
and habitats that would not be required under the ESAis document was designed to meet the
requirements of a conservaticstrategyas specifiedn the USFWS policy for the evaluation of
conservation efforts (68 FR 15100, 3/28/2003). Theriteria are designed to ensure the certainty that
the conservation effort will be implemented, anadhen implementedthe conservation efforts will be
effective. To ensurePolicy for Evaluation of Conservation EffR&E Clrcompliance USFWS cooperators
contributed extensively during the development of the plan by serving on the Inteedband
Conservation TeamThe Strategy has been reviewed B8FWS offices with the rangeRdédband

This document provides goals and objectives for Redband oeattsmn across its range, and specific
stepwise goals, objectives and actions for each of the eight Redband Geographic Management Units
(GMUS. When imfemented these measuresignificantlyaddress the needed conservation efforts
described aboveAs destdbed in some of the GMU sections of this document, before specific
conservation actions can be prescribed, additional sampling is needed to characterize the genetic status
of these populations.

ll. Background

The native freshwate©. mykispopulations occurring west of the Cascade and Sierra Nevada Mountains
Ff2y3 GKS tFOAFTAO /2Fad IINBE 2FGSy NBETOEMKESR G2 | a
occurring east of the Cascade Crest are often referred to as Red&ndieshaveshowngenetic

differences between coastal arigterior O. mykissand in many caseésterior populations are managed

separately from coastd. mykiss Earlier work byBehnke (199pidentified three nominakubspecies of

interior O. mykissColumbia RiveRedbandD. mykiss gairdnerfoccurringeast of theCascades in the
ColumbidSnakeand Fraser rivejsnorthern Great Basin andpperKlamath Lak&edbandD. mykiss

newberryj and SacramentdRedbandD. mykiss ston€broadly applied to the diverse groupsRédband

of the Pit and McCloud rivexrsRecentevolutionary analysiby Currens et al. (2008und that most

genetic divergencamong Redband groupes occurred betweethree major river systemgColumbia
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Klamah, upper Sacramenta¥sulting inthree majorinterior genetic groupshat aligngenerally with the
nominalsubspecieproposed byBehnke In the closed basins of southeast OregesomeRedband
populations were aligned wit. mykiss gairdnenivhile othershave an unclear taxonomic association
with these other group¢Currens et al. 2009)

For this strategyinterior Redbandare definedgeographicallyaspopulations above anthropogenic or
natural barriers where thenaintenance of an anadromoumigratory trait is not currently possihleAs
such, these populationsre spatiallyseparated(allopatric)from populations of cofspecific steelhead or
other anadromous salmonidsAn exampleof conspecific separation ithe Hells Canyohydroelectric
complex on the Snake Rivexbove which anadromous forms have been extirpaté€tere is some
evidence of sympatry between resident and anadromous fornm@.ahykisand, while the level of
reproductive isolation or interaction between these forms isljkender some environmental control,
the mechanisms are not clear (Zimmerman and Reeves 2002, Kendall et al. 2015). However, this Strategy
focuses orRedbandsubspecies that are considered allopatric to steelhead, occupyinganadromous
portions of catbments, watersheds, and stimsins, or wholly contained within interior basimasvingno
natural hydrologic outlet to the Pacific OceaRedbandpopulationsoccupy non-anadromougeaches
within five major hydrologic basins in six westé&nS states and Canada: Upper Columbia and Fraser
Rivers, the Snake River, Sacramento River, Klamath River, and the Closed Basihea$tOregon
(Error! Reference source not founl?

lll. Species Description

Redbandccupy a variety offreshwaterhabitats from small streams to large riveasd lakes Stream
dwelling forms live in a variety gkgetative and elevationddiomes ranging from higliesert streams in
arid landscapes to forested montane streamBheiradaptation tosuch a wide range of environmental
conditions may help explain wiedbandemain the most widely distributed native salmonid in the
Columbia River Basiftjurow et al1997). However many popuations havedeclined in occurrence and
abundance Thurow et al1997), due largely to hybridizatioand competitionwith nonnative salmonids
andto land use that hasesultedin habitat fragmentationflow alteration, anddegradedstream and
riparianhabitat.

In the interior Columbia River Basin, numerous studies have been conducted at several spatial scales on
the habitat preferences dRedbandand Rainbow Tout in streams.In vegetatedmontane streamsthe
presence oRedbanchas been positively related to the abundance of pools and negatively related to
stream gradientNuhlfeld et al. 200}, whereas inowlanddesert streamsRedbandoresence has been
associated more closely with shaded reaches of streamilvatksolar radation andcontaincooler

stream temperaturesl( et al. 1994Zoellick 1999, 2004

Redbandopulationsexhibit broad phenotypic diversitincluding vaiable age-at-maturity, frequency
and timing of spawning, seasonal timing and patterns of migration, longevity, habitat selection,
temperature tolerance, and a host of other characteristitsurow et al. 200)/ Life historytraits of
Redbanchre variable.At least threebasiclife history strategietiave been describedhased on how
Redbanduse their available hydrologic network during their life cydRedbandthat migrate from lentic

1 There are known isolated populations of Redband above barriers in subbasins that also support anad¥omous
mykiss For example, the White River population in the lower Deschutes. The most appropriate GMU team will
address how these cases are applied to the strategy.
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waters to tributaries mostly as a reproductive strategzanexpress an dfluvial strategy An example is
the KamloopsRainbow Trout that were historically present in Canadian lakes, Crescent Lake, Washington
and several isolated lake basins within the Northern Great Basin in Orbtyome(et al. 1989; Behnke
1992. Where Rdband utilize both relatively larger streams and rivers and lewveer tributaries, they
can be characterized as using a flugitshtegy Redband with rore restricted movementsvithin stream
networks are considered resident fisMovement among habits and populations may be an important
mechanism for maintenance of genetic variability in populations (Leary et al. 1992) and for their
persistence in variable environmen(ieman and Clayton 1997; Rieman and Dunham 220Gl
adaptation and selectiofor unique aleles resulting from isolatiomay alsacontributeto total genetic
variability in the species (e.g. Lesica and Allendorf 1995; Gamperl et al. 200@yressed forms of
Redbandthroughhybridizationwith introducedCutthroat Trout(O. clarkia)or coastaRainbow Trout,
have replaced nativRedbandn some areas todafCurrens et al. 199Neville et al. 2009).



/)

Montana

Kootenai

Wyoming

Anzona | New Mexico

Pend Oreille

r
RG-S

Wb, s Lower Snake

| C o
&y
&:\/
S

Middle Columbia

el
>3
o~

Salmon

‘Aﬁ;g\t 2
R AL A
\
Upper $nake
g P
Jenny a3 4 A ’)v\ L4 ®
g Klamath V&‘!‘;a‘ e WA ‘ !
5 5 ; A ) TAW ANy
oy TN £ e e
=7 -
(P 0 9N § 2 S kg i,f"\‘&' v
A~ Major Anthropogenic J‘ . -
A - g Barriers to Anadromy L;\—_
N R 7 1 7"\ Major Rivers A
2.~ Upper Sacramento AY
_“ ) < Basins
a3 ¢ ~ Redband Distribution Nevada
’C:: }
( L';‘]""? i{ “\_  Current
ahontan
Caligfornia Historical ? Zf’ slo ) 1?0 Miss
L S te
oyt v o) 8 Sources: Esri, USGS, NGAA

Figurel. Distribution ofinterior Redbandn the United Stateas applied to this StrategyMap shows
current Redband distribution (red lines) overlaid on estimated historical Redband distribution (light
lines). Data are based mostly on the status assessment workshop in 2012, but in Oregon also
includes distributions of known Redband populatidnat are isolated above barriers within
drainages that have anadromous salmoni@asin outlines and names arydraulic Unit CodeHUG
6-digit nomenclature.



V. Distribution and Status

Historical and CurrentDistribution

Although he distribution (occupancypf Redbandwithin its rangeis not completelyknown, estimatesof
historical and current distributiofor drainages in the United Statesere developed as part ofrange
wide status assessmelih 2012, and reported iMuhlfeld et al.(2015). Estimates that follow are from
those documents At the HU@-digit scale(sub-basin, sixty ninesub-basins weradentified as being
historically occupiegdand it is estimated that all of them currenypportpopulations of Redbangl.In
total, an estimated0,295km (37,465 miles) of stream habitat were historicallycupied(circa 1800)
and of those25,417km (42%) arecurrentlyoccupied Table 4 ifMubhlfeld et al.2015). For lake habitats,
an estimatedl52 lakesvere identified asbeing historically occupiecbmpared to the current estimate
of 124 lakes and/or reservoifd 84,504 hectares

Based on the estimates provided Bluhlfeld et al.(2015), the estimated amount ohabitat for each
state is summarized ifablel. Avery minoramountof habitat(less than 1%)as estimatedn portions
of Canadéhat drain into the western United Statéapproximately23 km historical 21 km current)

Tablel. Estimates of amount of stream habitat occupied by Redband in the western United States (from
Mubhlfeld et al. 2015).

State Historical % of Current % of Total
(km) Total (km)
Idaho 21,556 36% 8,928 35%
Oregon 19,839 33% 11,016 43%
Washington 10,598 18% 2,828 11%
California 4,606 7% 535 2%
Nevada 2,606 4% 1,301 5%
Montana 1,067 2% 788 3%

There were 286 historical barriers identified in the assessnmidob(feld et al.2012). Nearlyall of the
historical barriers were associated with either waterfalls or high gradient cascades that limited upstream
movement. In some instances, thedmrriersprecludedRedbandnovement into otherwise suitable
habitats.

Genetics Muhlfeld et al. (2015) presented results af 201Xrom genetic testing conductedcross 450
streamsites. They used these sites to infer genetic statusaorestimated4,473km (18%pf occupied
stream habitats.No evidence of introgression was found from gdes associated with 1,930 k&% of
currentstream habita}. Introgression(of at least 1%jyvas detected in samples frog1543km (10%)of
currentlyoccupied stream habitatSitestested and found to support genetically puRedbandco-
exising with introgressedRedbandamounted to 134m of stream habitat The majority oRelband
populations in20,944 km oftream habitats had not been genetically testetbpredictthe probable
genetic makeup of Redbandn these untested stream habitat)e authors assigned suspected genetic
statusbased on two factorsl)stockingrecords of potentially hybridizing species &jdhe current
presence ohybridizingspecies ceexisting withRedbandn untested stream habitatsBased on that

2The GMU section of this strategy has tables that break down these estimates at the-digitCs8ale.
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review, it was estimizd that 11,17%m (44% of occupiedajf stream would likelgontainintrogressed
Redbandhopulations The remaining 9,76%m were suspectedo be genetically unaltered because there
were no records of stockingor presence of nomative speciesCombininghe tested and estimated

stream lengths, a total of 11,695 km (46% of occupied) of stream habitat supported genetically unaltered
Redbandwhich represented only 19% of the historical range.

Of the 184,504 hectares of lake habitat currently occupie®Rbgtband, 35,030eh(19%) were considered
genetically unalteredNluhlfeld et al. 2015) Another 8,77%a(5%) had introgression levels ranging
from 1% to over 20%Lake habitats tested and found to support genetically unalté&Redbandco-

existing with gnetically alteredRedbandamounted to 36,628 &(20%) Redbandn approximately
104,067ha (56% of total lake hectares) of lake habitat had not been genetically tested. The probable
geneticstatusof the untestedRedbandoopulations in these lake habitswas suspected to be 60,3%&
(33%)with some level of introgressionvhile43,691ha (24%) werdikely to support core conservation
populations ofRedband

Status-State and federal agencies have various designationrRédbandincluding species of concern,

sensitive species, argportfish. Redbandn the Kootenai River Basin, the Snake River between Brownlee
Reservoir and Shoshone Falls, and the Great Basin were separately petitioned for listing under the
Endangered Specietin the early to miel990s. The U.S. Fish and Wildlife Service determined there

was insufficient information for listinBedbandh y G KS Y22GSyl A WAGDSNI . FaAy |y
g NNFyGSRe F2NJ £ AadAy3a XUBAsh ad@ildlifg Seryi2000f GSNJ | YR DNEB|

The 2012 rangavide Redbandassessment found even though the species occur in oritii$2
estimatedhistoricalrange, it was not viewed as being at imminent risk of extincfMuahlfeld et al.
2015. The assessmestggestd Redbandare still widely distributed, many populations are isolated
from the threat of hybridization/introgression, and conservation activities are being implemented
throughout their range.However, the longerm persistence othe speciess dependent upon comued
andstrategicconservation efforts.

Muhlfeld et al. 2015 estimatedthere were 210 populations dkedbandconsideredo be conservation
populations and 49of thesewere identified as core conservation populatiqieefined below) The 210
conservatiorpopulations occupied approximately 15,2k of stream habitat (60% of the currently
occupied stream habitat) and 95,158 hectares of lake habitats (approximately 52% of the currently
occupied lake habitat)One core conservation population@gied only lakbabitat. Several occupied
both stream and lake habitatdVost occupied only stream habitat§€onservation populations were
found in 56 of the 6%ub-basinsthat supported the current distribution dRedband The number of
conservation ppulations within eaclsub-basinranged from 1 to 16 populations.

V. Definitions

3R AnalysisThe 3R FramewoifHaak and Williams. 201@)as used to inform the development tife
rangewide conservation strategy through maps and summaries. The 3R Frekrsmess to quantify the
3Rs(Representation, Resiliency, and Redundaircg) spatially explicit manner in order to support
comparisons of population diversity over space and time. The quantification process creates a highly
transparent and replicable dmework that can be consistently applied to different regions over different
time frames by different practitionersin order to accomplish this, the 3R Framework is based on a series

11



of quantitative rule sets that are applied to population scale datihough the rule sets are grounded in

the relevant scientific literature, there may still be debate over the criteria as applied to different species.
However, if the methodology is intended to be replicaliiés important that the rule sets be consisity

I LILX A SR | ONER & dhetefora, bjfpropkideir e sétd bfsadSod the literature and expert
knowledge of the species should be defined prior to the application of the 3R Framework.

Geographic Management Uni(GMU) ¢ For coordination andeporting purposesthe Redbandange
wide distribution wasdivided into sevenGeographic Management Uni{&MUb) providinga more
feasiblestructure for collaboration on conservation and restoration adivities. The GMUs represent major
river basingHUC &digit) andeach contains severalUC &igit sub-basins However, they do not
necessarily reflec important differences ingenetic, biologicd, oremlogica variability in Redbandased
on adaptations to sgedafic environments. Sate boundaries were not consicdered when GMUs were
identified, sirce they should not rcessarily influence Redbandconservation efforts. Experience with
other interior salmonid onservation programs indcated that GMUs represent amore feasible, pradicd,
and meaningful structure to organize and impkement conservation throughout the distribution of
Redband

HistoricalDistribution ¢ The historical ranges based primarily on historical fisheries data, fisheries
reports, and published historical accounts, augmented with personal knowledge of the areas, known
anecdotal information, known habitat restrictions, and known barriers of historical significanceer8a
of historical significance are those that would have precluBedbandrom occupying habitat segments
at any time prior to 1800. These barrier determinations, by necessity, will be based primarily on
professional judgment

Current Distributiong Habitat segments currently occupied by Redband.

Genetic Introgressiorg Genetic introgression is the repeated backcrossing of hybrid descendants with a
parental line, population, or species, resulting in the incorporation of genes from one gene ool int
another Hallerman 2003) ForRedband most cases of genetic introgression are the result of
intraspecific crosses with hatchery straindRafinbow Trout However,Redbanchybridization with
Cutthroat Trouthas also been documented, but at a lesserquency Someintrogressed popubtions

may offer genetic, eoologicd, or behavioral attributes \aluable to conservation efforts for the subspedes.

As part of classifyinBedbandpopulations during the rangeride status assessmenti(hlfeld et al.

2015), participants used the Interid€utthroat TroutProtocol May and Shepard 20970 designate

known or suspected conservation populatiorghe protocol adheres to the recommendations of a multi
state position paper on genetic considerations conceri@ingihroat Troutmanagement JDWR 2000

This method provides a defensible and agreeable approach to the classification of and ultimately to the
protection and conservation of genetically pure populationfRetiband

Phenotypec Physicd, physiolagicd, or behavioral traits expressed byan organism thet are dueto the
interadion of the organism@ genetic makeup with itsenvironment or the physical manifestation of a
genotype (e.g., coloration patterijallerman 2008

Redband Conservation TeagA teamof Redband conservationists consisting of representatives of

agencies and organizations that were signatories of the Redband Conservation Agreement. Their overall
goal is the protection and recovery of Redband throughout its range.

12



Conservation, Coregnd Sportfish Populationg In 1996, theU.S. Fish and Wildlife Serviaed the
National Oceanic and Atmospleric Administation proposed apolicy on thetreatment of intercrosses and
intercross pogeny (the issueof hybridization; 50 R Part 424, 61AR26). This polty was intended to
clarify the role that hybridized popubtions should @y in status determinations and conservation
strategies. However, the proposed policy was rever finalized. In the absence of a federalpolicy, the
states developed their own guidelines that are consisent with the proposed fedeal policy. Those
guidelines are refleded in aposition paper on genetic consicerations assaiated with Cutthroat Trout
management (UDWR2000. TheRedbandConservation Team adopted that paper to guide genetic
considerations foRedbandconservation and managemenkederal Cou dedsions on Endangered
Species Act listing determinatiofsr WestslopeCutthroat Troutupheld the Fish and Wildlif&ernviO § Q
criteria used to determine geneticstatus. Thecriteriaadopted bythe RedbandConservation Team are
more conservative and aredescribed below.

Core Conservation Population TheRedbandConservation Teamefineda core conservatiorpopulation
asaconservation popuktion that contains 100%Redband 0% introgression)dsed onaccepted genetic
testingprotocols orno histaicad stockingrecord or presence of non- native hybridizing spedes. These
populations ®rve as theprimary souce of gametes for assisted colonizatioand re-introductions
through transphlants, for improvinggenetic status ofexistinghybridized popubtions, and for broodstack
development. Thesepopulations should notecéave genetic material from other population souces
unless trere is evidence that loss offitness,reduced reproduction, or reduced suvival has put the
population in jeopardy.

Conservation Populatiorg A conservation popubtion isa naturally reproducing population of native
Redbandhat is managed to preservethe historica genomeand/or uniquegenetic, ecologicd, and/or
behavioral charaderistics. In somecircumstances, conservation popuktions may be managed through
periodic supplementationfor the purposeof maintaining genetic refugia, or when dgenetic swampinge is
being attempted to increasethe purity level of the population. In situations where supplementation is
used as a conservation tqahe mostappropriate genetic strain (i.e., nearest neighbor) should be
determined through genetic testing. As a general criterigra conservation popuktion should beat least
90%Redband<10% intogressionfrom other salmonid spedes orsubsgedes), but may be lower
dependingon circumstances (such as a rare population that is more representative of the closest GMU
than distantly located designated conservation populatior@)nservation popuktionsretain all of the
phenotypic attributes assaiated with the speciessubspedes. This afinition includes sitwations where
geneticadly pure individuals coexist with introgressed or other non-native individuals orthey ocaur as
ohybrid swarmst. Conservation popuhtions (other than Core populations, defined above typicaly would
not beused to develop broodstack for conservation purposes, but nay be considered as souces for
introductions orreintroductions when the objedive is tofoster unique elogicd, genetic, or behavioral
attributes. Snce it is important topreserve as mwch Redbandgenetic diversity as possible, it ray be
necessary to accet asmall amount of hybrid influence in order to preserve alarger amount of Redband
diversity, ultimately a management decision by state and tribal fishery managers

Sportfish Populationg A spatfishpopulation isawild or hatchery-sustined Redbandoopulation that is
managed primarily for the benefit of recreaional fisheries. Hovever, popuhtions classfied as spatfish
populations, espedally extant wild popubtions, nmay have conservation value, but their conservation
valueis urcertain or of lower priority than the core or conservation popuktions.
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VI. SpeciesThreats

As with otter interior salmonid specigghe distribution and abundance oRedbanchasdedined due to
anthropogenicinfluences. The introduction ohon-native salmonids and norsalmonids (e.g.,
Smallmouth Bagsas led to ompetition, hybridization, disase, and predation, and areconsicered to be
key factorsin declines oRedband In addition,Redbanchabitat has keen lost, degraded and fragmented
within asignificantportion of its histaicd range. Causes includiand and water usepradices (e.g.,
agricultural and grazing pradices, dam construction, water diversions loggng, road building, etc.). Non
point souce pollution, sediment and runoff assaiated from urban development, reduced stream fows,
altered thermal regimes dueto drought and/or climate change, and habitat disturbance dueto
uncharacteristicallylarge forest fires are growingconcems. Thefollowingcategories, aganized by
Endangered Species Act listerderia, present more in-depth discussions othreats that have
contributed to thededine of Redband

A. Present or Threatened Destruction, Modification Qurtailment of its Habitat or
Range

Anthropogenidactorshave influencedRedbandstatus and distributiorfThurow et al. 200)( In forested,
higherelevation areashe status ofRedbandvas negatively associated with increasingd density I ee
et al. 1997. Work at finer scales hadso described the result of habitdegradation Redbandhabitats
have beeraltered by a host of land use practic&¥illiams et al. 1989 Water diversiongor irrigation
affectmanyRedbandbopulationsin the southern portion of the rangé¢hrough dewateringof stream
reaches, loss of fish in unscreergigersions, blockage of migration corridors, and alteratdstream
channels. The loss or conversion of riparian ctwaer been caused biwestockgrazing, timber harvest,
mining, urbanizationand ariculture Meehan 199). Althoughremoval of canopy by fire may benefit
production in colderhigh elevation stream$Rjeman et al. 1997the loss of riparian cover has been
associated with excessive temperature and reduced abundandeproductionin warmer and drier
environments(Li et al. 1994Tait et al. 1994 Floodplain development and alteration (roads, diking, etc.)
has led tdoss of channel complexi(Bottom et al. 198%band changes inutrient pathwaygSchlosser
1982, invertebrate prauction(Benke et al. 1985 and fish productionln Idaho,unaltered stream
reaches supported 8 to 10 times the densitiesRefdbandbserved in altered channel$i{urow 1988.
Habitat alterations may reduce the resilience and stabilftthe entireaquatic assemblagé€arsons et
al. 1992. Declines of fluvial formsn particular, have been most commamlarger lowelevation
streams that have historicallyeen the focus of agricultural, residential, and other formhslevelopment.

A portion of populations presently defined as interRedbandare located within thenistoricalrange of
anadromous conspecifics and are artificially isolated due to the presence of impassable anthropogenic
barriers, in contrast to interioRedbandopulations isolated by geologic events (Currens et al. 2009;
Mubhlfeld et al. 2015) Despite isolation from anadromiRedbandstill maintain a diversity of life history
patterns. For example hysiological indicators of smoltification have been documented agremifluvial
O.mykissndividualsin the Snake River GMU, though it is unclear the extent to which this documentation
may be influenced by stocking practices (Holecek et al. 2012, Holecek and Scarnecchidl2813).
extirpation of anadromou®. mykissnay dfect the resilience of some GMUs to environmental variation
(Pascual et al. 2001, Thrower and Joyce 2004, Courter et al. 2013, Weigel et al. 2013, Weigel et al. 2014).
Genetic diversity among interidedbandoopulations, an important component of species

representation, may be supported by the restoration of connectivity and expression of migratory life
history forms historically present (Currens et al. 2009, Haak and Williams 2013 .of anadromy may
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constitute a longterm threat to interiorRedband but reestablishing the anadromous life history is
beyond the scope of this documenthe putative metapopulation effects of lost anadromy could be
evaluated for pertinent GMUs for meeting the management feavork presented in this document.

B.Overutilization

Although owerharvest byanglers may havehistoricdly affeaed Redbandpopulations, it iscurrently not
consicered athreat. Fshingrules including seasonal harvest and gear restrictitiase effectively

decreased risk associated with Redband fisherddany Redband ppulations occur in remote drainages

with difficult access, naturally limiting angling impac8ehill et al(2007) found average exploitation of
0.6-0.9% annually in remote ded Redbandstreams of southwest IdahdGranted, this is much lower

than other more accessible montane streams for which data are also available but not readily published.
Theyconcludel that Redbandesiding in streams within southern Idaho are virtyalhexploited and

that angler harvest is well below levels observed on other Idaédbandisheries in moreccessible
montane environments.

Monitoring Redbandpopulations is @ ongoingprocess inall six sateswithin the conservation strategy
area Stientific colledions of Redbandare carelully regulated bystate agencies acoss therange of the
subspedes, to gevent isstes ofoveruse. Commerdal harvest is notallowed anywhere across therange
of Redband Based on orgoingmonitoring programs, overusedoes not imgad the current status ofthe
spedes.

C Disease

May et al. (2012) summarized the risk to Redband populations from disease in an update to the
rangewide status assessmerithe number oRedband trout conservation populatiordeterminedto

be at limited risk from serious diseases was 137 populations (65% of total populations). It should be
noted that there were no populations identified as being at high risk as a resulteXistng with

known diseased fishThe diseases of conceate ones that could have severe negative effects on
population health, including (but not limited to) whirling disease, furunculosis, and infectious pancreatic
necrosis.As with the risk of hybridization, the risk of disease depsgmimarily on the distane to

sources of disease and the existence of barriers to trarsons(Muhlfield et al. 2015)

Information is lacking on the factors influencing the spread of diseases from fish introductions. Whirling
disease (caused bylyxobolus cerebral)shas emergé as an issue of controversy and concern for its
potential effects on wild Redband populations in the western U.S. (Hulbert 1996)ough several
ecological factors appear to influence disease epidemics, these relationships are not clearly defined.
Nehring and Walker (1996) suggesith the lackof a disease sampling protocol, whirling disease effects
can be maked by other factors, including harvest or natural mortality. Thuetwal. (2007) suggest

rainbow Tout are among the most susceptible salmonids to mortality caused by whirling disease.

Trout and salmonhat areindigenous to areawith Ceratmova shastahave resistancéo the parasite
that causes ceratomyxosiBartholomew et al. 1989, 1992Currens et al. (199yexamined the
susceptibility olRedbandrom the Metolius River (tributary of the Deschutes Rj\@regon to genetic
introgression and ceratomyxosis as a result of stocking nonnative hat&enpow Trout They
concluded that because aflong history of stocking nonnatiRainbow Troutwild Rainbow Trout
became increasingly susceptible to ceratomyxosis due to introgressiorthvationresistant strains of
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hatcheryRainbow Trout Across the range dkedband state fish and wildlife agencies have stocked
various strains of hatchefgainbow Trout

D. Inadequacy oExisting Regulatory Mechanisms

There are numerousfedera and state regulatory mechanisms in phee that, if appropriately and
adequatelyadministered, funded, and implemented, providea high degree of protedion to Redbandand
their habitats throughout itsrange. Federa land management agencies sich as theUSDAorest Service
and Bureau of Land Management adhere to federal laws (e.g., National Envionmental Policy Act, Qean
Water Act, Endangered Species Aetc.), regulations, rulesand polcies. As part of implementing or
allowing and implementinghanagement adions on publidands,federa agencies mustroutinely consult
with federalfishand wildlife regulatoryagencies regarding potential impactson federally listedfishand
fish hebitat.

Western states within thecurrent Redbandangehave statutes rules, orregulations addressingorest
pradices, steam channel and wetlands potedion, water quality, water rights, instream flows, tabitat
mitigation, live transpat of fish, givate fish ponds,fishingrules and sientific fishcollecion permits.

Sate fishand wildlife agencies and Tribesalso generally have statewide or speciespecificfish
management plans. Thleseplans tend to becomprehensiveand generallydescribehow an agency to
proteds, conserves,and managesative spedes and spat fisheries. State and Tribal agencies establish
fishing regulations to further conserve the speciégpendix Bsummaizes how stateand Tribafish and
wildlife agencies approadRedband and other nativieout conservation and managemettirough their
statutory authority,establishfishingrulesto proted Redbandoopulations.

Althoughexistingregulations and policies that beneftedbancexist for FederalSate, andTribal
agencies, challenges remain for consistent and &ffeecnanagement of the specie€hallenges include
consistency betweeand withinagencies within thémmenserange of the species, limited funding and
personnelavailablefor proactive management dishand their habitatand remainingmpacts upon
Redbandhopulations as a result of other management empesuch adhatchery augmentation of
popular fisherie®r land uses in stream corridors impacting riparian ar€adl implementation of this
conservation strategy will help resolve these inconsistencies.

E Introduced Species

Theintroduction and subgquent spread of nonnative trout andother fishesare a significaniong-term
threat to Redband Across therange of RedbangBrook Trout, Rainbow TroutBrown Trout, Cutthroat
Trout, Smallmouth Bas£ommonCarp, and other nonnative fish specielave become established
followingintentional stockingor invasion These nomative fishegpresenta wide range of threats to
Redbandncludingcompetition, hybridization/introgressigrandpredation. Non-native fish, represented
by one or more species, @xist withRedbandn 13,490km (53%) of stream habitaMuhlfeld et al.
2015). dimate changes anticipated to warnstream temperaturesn some locations within the range of
Redbandpotentially eypanding habitat fowarm waterpredatorsand expandngtheir range into
habitats previously too coltbr themto inhabit Sharma et al. 2007 Hgher bicenergetic demands on
predators may causmcreased consumption of native salmoni#etersen and Kitell 200) which may
further reduce the distributiorof Redbandbeyond any reductiothat warmer water temperature may
directly cause.
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Genetic introgression with introduced strainsRédinbow Trouaind Cutthroat Troutis a significant risk to
the long-term persistence oRedbandandis discussed in the genetics section of this document.

Theimpads ofintroducednon-native trout spedes or stockson Redbandpopulations are still a mgjor
conservatiorconcem, although primarily from a legaperspective Thesixstatesand Tribeshave
promulgated rules, regulations, and policies to address native trout populations and habitat, disease
control, and fishing rulesSockingnon-native trout in pondsby private partiesis regulated inall statesto
proted native trout populations. However, detedingillegalstockingand enforcing applicableregulations
can be dfficult. Decreasing the illegal stockimy private landownerswill require atargeted outreach
campaign to educae landowners ofthe negativeimpads of stockingon native fish populations

A growing issue facing fishery and habitat managers is the increasing threat of aquatic ispasies
(AIS) Preventing the introduction or establishment of AlS is the most efficient and ecaabméethod
of controlling these undesirable species due to the cost of removal angdw@ntial of a successful
treatment. Proactive AIS management programs exist in State, Federal rdradentities. Approaches
include outreach, inventory/monitoringand protection. Protection includes boat inspection stations
fishing and boating protocols, and equipment and vehicle washigst of the states witlm the range
of Redband maintaiimspectionstations in an interstate coordinated effort.

VIl. Goals and Objectives

Implementation of the Strategy will be based on flodowing goals and objectiveshichwere adapted
from the Conservation Agreement.

Goal 1¢ Identify and manageRedbandconservationpopulationsto achieve conservation
objectives and provideecreationaland subsistenceopportunities.

Objectives

1.1 Continue to identiffRedbandconservationpopulationswithin the historical rangeand

identify data needs talirect conservation effortfor those populations

1  ollect information on populatiodevelparameters(abundance, spatial distribution,
diversity, etc.) Utilizethis informationto develop comprehensive populatiespecific
management and maintenance and/or monitoring programs

i  ollect information on genetic introgression Bedbandoopulations through time to
inform restoration and conservation effort$rioritize sampling for those
populations thought to be genetically pure.

9  Collect informatioron habitat conditions and the pential for enhancement or
protection, in the context of prioritizing habitat actions across and within GMUSs.

1 Develop a system for managing data collectdthintain populationspecificdata in a
GIS formatgeo-referenced so they can baccesse@ndupdatedby GMU teams
(seeGoal Sbelow).

1 IncludeGMU-scalemonitoring variables of climate change thaiuld influence
achievingconservationgoals within GMUsagdetermined by GMU teams), but also
pose risks tahe rangewide status and distribution oRedband

17



1 Consider developing an interageneithin-GMUdroughtstrategyestablishing a
protocol for agencies to implement to protect vulnerable populations during extreme
drought conditions

1.2 Maintainand enhancewhere possiblgthe abundancend spatialistribution of all core
conservation(first priority) and conservationpopulations(secondary prioritydf Redband
throughout their historical range.

1 Maintain, protect, and/or improve aquatic and riparian habitat and species
assemblages associated wRedbandoopulations through effds to enhance
aguatic habitats andonnectivity between good habitat, and improve land use
practices thatcurrently constrain ecosystem functionality (hydrologic regime,
temperature bufferingsediment processing)

Manage he impacts of angling through fishing regulations and their enforcement.

1  Evaluate biotic interactions (genetic, ecological) that pose a threRewthand
populations, including nonative fish interactions Develop populatiorspecific
efforts to minimizeand/or eliminate exposure or sensitivity to these threats.

]

Goal 2¢ Managethe genetic integrity ofcore andconservation populations oRedband with
targetsand strategiesdeveloped by GMU teams.

Objectives
2.1 Protect the genetic integrity of existirigedbandoopulations. For most populations the
strategy will be to promote local adaptatiorfor others the strategy will be to protect a
genetic legacy.
2.2 Continue to sample for and identify core conservation populations.

Goal 3¢ Apply decision toolgo identify priority information gaps for he management and
conservation ofRedband

Objective
3.1 Assesdiological and environmental vulnerabilities from GN#vel projections of climat
change.Use vulnerability assessments to identify best placasmfgdement actions. For
example, se relative climate change vulnerabilities to identify best places to implement
different kinds of climate adaption actions.

Goal 4¢ ExpandRedbanddistribution within GMUs and acrosshe historical range through
expanson of some populations and restoration and/or reinbduction of other populations.

Objective

4.1 Wherenecessary antkasibleto secure local, regional, and rangéde genetic diversity

and to increase the overall distribution Bedbandgincrease the numbeof conservation

populations(population replication strategy)

1 Establish local adaptation in other areas by reintroducing fish to extirpated drainages
(reintroduction within the rangdassisted colonization)Prior tore-introduction, the
factors that lel to extirpationwill be addressed first. Fassisted colonization, GMU
teams will work within the interpretations of adopted translocation policies.

i  Source populations used for establishing new conservation populations should be
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genetically purdRedbanddeally fromhealthypopulations in the same sdasin
(HUC 1dligit). Development of captive conservation broodstock programs will be
coordinated with theConservation Team

Goal 5¢ Develop and maintain &edbanddatabase and web portal to meehe following
objective.

Objective
5.1

Usea gecreferenceddatabaseeasily accessed and updatigdaconsistent format that allow
integrated data summaries and comparisons between and among GMidsdatabase should
be designed to allow a standardized apprbdo Redbandenhancement efforts.

1 Look for opportunities to collaborate with ekisg web-basedoutreach such as
WNTI, NWEC, and USFWS.

1 Maintainand shargyopulationspecific information (e.g., historical, current
distribution, migration barriers, expaion potential andconservation population
geneticdata).

1 Use the database tsummarize and share existing information watershed
condition,ecosystem restoratiorandland conservation accomplishments.

1  The Conservation Team, including the GMU Lea#élianeet to determine the
frequency and forum fondividual GMU and rangewidiatabase updates.

1 Maintain data standards that are compatible with existing agency distribution
databases to facilitate data exchange.

Goal 6¢ Initiate an administratve framework that improves cooperation and coordination

between

agencies and entities involved the conservation ofRedband

Objectives

6.1

6.2

6.3

Arangewide Conservation Team consisting of members that are signatory to the

Conservation Agreemeihias been estatsdhed

The Conservation Teamill holdannual coordination meetings at agreed upon locasion

(ongoing).

1  Minutes of the annual Conservation Team meeting will be distributed to all members of
the Conservation Team and other interested parties upon req(egjoing).

1  The Conservation Agreement and Strategy shall be reviewed annually by the
Conservation Team

9  Other parties are encouraged to become members of the Conservation Team and can
also become signatories to the Conservation Agreement in the future.

TheGMUteamswill facilitate focused conservation planning, implementation, and monitoring

(started and ongoing¥pecific to their GMU

1 The GMU Team leaders will direct and schedule annual coordination meetings with GMU
participants todiscuss conservath planning and implementation, and to evaluate
conservation effectiveness

1  Atthe annual coordination meeting, a summary report will be provided by the GMU
team tothe Conservation Team.
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VIIl. 3Rs:Representation, Resiliency, and Redundancy Analysis

ThelnteragencyRedbandConservation Team met in Boidene 2223, 201510 reviewa Representation,
Resiliency, and Redundancy (3R) AnalysiRédlband They used data collected during tRedband
status assessment and were led through the process by Aaak bf Trout UnlimitedTU)

The 3Rrameworkis a conservation planning tool theanorganize rangeavide conservation strategies
through development of conservation portfolio§Vhile the 3RFramework concept haseenin the
conservation biology literature for well over a decade (Shafer and Stein 2Z00§uantifiesthe 3Rs in a
spatially explicit mannefrom which spatiséemporal comparisons can be madepufpulation diversity

To achievehis, the 3R Framewornksesa series of quantitative rule sets that are applied to population
scale dataThe process creates a highly transparent and replicable framework that can be consistently
appliedby practitionersacrosdifferent regionsand overdifferent time frames.Fortrout species he 3R
Framework developed by TWhs originally applied to framirthe conservation status afutthroat Trout
subspecies (Haak and Williams 2012). The rule sets are based on published studies primarily related to
Cutthroat Troutand the metics chosen utilize data thaire typically available in the spatial databases
developed for theCutthroat Troutrangewide status assessments.

The Conservation Team worked with TU to devéteplbandules for three conservation attributes:
representaton, resilience, and redundancy. Ttréeria arelisted below followed by theRedband

results inTables2-4 for hydrologic basins For spatial referencéhe 3R results are also displayed as maps
in Appendix A.

Representation
1 Genetic Integrity: 99%naltered
9 Life History: population supports a migratory foffiuvial or adfluvia)
1 Geographic: populations have evolutionary history of isolation

Resilience
9 Tier 1 Stronghold: 27.8 kor 10,000 ha patch size
9 Tier 2 Stronghold: 27.8 kamd 10,000 hgpatch size
1 Metapopulation: 50 km, 25,000 ha patch size and migratory life history form present

Redundancy
T S48 GKIY mMmgE: KEONARAT SR 6AYyOf &EEI&H (193 10KQNG A 2 Yy &
9 Satisfies persistence criteria based on a combinatiarcofipied streanor lake habitat,
L2 LJdzt F A2y RSy&aiaide IyR lFodzyRFyOSz IyR LI G§OK &aA
density was assigned to the lowest density class (i35 fish/km) and abundance was calculated
based on the migboint valuefor each density range weighted by occupied stream length.
Minimum thresholds for metrics used were 9.3 km stream habit®08 ha patch sizend 1250
population abundanceThe pesence of lacustrine habitat and data confidence levels (e.g. major
or minor sampling) for population densityagtaken into account when makirgpersistence
determination.
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The 3R analysis results help inform Gfécific conservation actions, which are described in Section X.
Speciftally, GMU teams organid¢heir strategies as opportunities to improve some attributes of the

3Rs. Accordingly, conservation strategies are nested under 3R opportunities in the GMU section of this
document. These 3Bpecific strategies are to be devekapby the respective GMU teams.
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Table2. Results of 3R analysis Redbandconservation populations inhydrologic basins.

Clearwater 1 1,279 6,622 0 1 0 0 0 1 1
Deschutes 14 2,224 12,135 4 12 0 2 3 6 10
Klamath 10 940 84 9 10 0 0 1 6 9

Kootenai 9 1,000 121 4 6 0 0 2 3 6

Middle SnakeBoise 36 3,626 1911 27 11 0 2 8 8 22
Middle Snake; Powder 3 196 0 2 3 0 1 1 1 3
North Lahontan 6 57 114 3 3 0 0 0 0 2
OregonClosed BasinsEast 16 1,782 547 11 3 1 0 5 2 6
OregonClosedasing; West 12 687 17 7 4 11 2 3 2 8
Spokane 29 720 2,148 14 10 0 4 3 2 10
UpperColumbia 34 1,752 31,641 18 6 0 2 4 5 8
UpperSacramento 35 807 39,819 13 4 0 0 6 1 7
UpperSnake 5 183 0 5 2 0 0 1 1 4

Total 210 15,252 95,158 117 75 12 13 37 38 96
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Table3. Results of 3R analysis Redbanchon-conservation populations ihydrologic basins.

Deschutes 14 82 38 7 4 0 0 0 0 3
Klamath 12 122 36,460 9 2 0 2 1 0 1

Kootenai 4 18 441 1 1 0 0 0 0 0

Middle SnakeBoise 209 5,650 22,110 116 47 0 3 11 21 41
Middle Snake; Powder 25 2,341 7,330 9 10 0 1 0 6 3
OregonClosed BasinsEast 3 15 102 1 2 0 0 0 0 0
OregonClosedasing; West 30 130 17,885 19 2 30 3 0 0 4
Spokane 8 32 58 6 1 0 0 0 0 1
UpperColumbia 13 381 77 1 2 0 1 2 1 1
UpperSacramento 7 36 84 4 1 0 0 0 0 0
UpperSnake 43 1,355 3,348 10 11 0 3 3 6 4

Total 368 10,163 87,935 183 83 30 13 17 34 58

* Populationgdefinedbased orconnectivity ofcurrentdistribution (exclusiveof conservatiorpopulations) usindparrierdatato define breaksbetween

populations.




Table4. Basinlevel summary of 3R results for conservatjgopulations oRedband

Basin Name

Portfolio Summary

ConservatiorOpportunity

Clearwater

Resiliencandlife historydiversity: largefluvialand
adfluvial populatiorswith mixedgenetics

Habitatprotection andcontrol of non-nativeswherepossible.Habitat restoration thatfavors
Redbandverintroducedtrout canhelp to securepopulation.

Resiliencandlife historydiversity: well-connected

Expansiorof smallgeneticallyunalteredpopulationsand control of non-nativesin larger
populations. Lakesand reservoirparticularly problematicg all are greaterthan 10%

Deschutes fluvialand adfluvialpopulationsaboveandbelow e X . J
reservoirswith mixed genetics. Somegenetically hybridized Habitatrestoration andflow managemenfrom reservoirsthat favor Redbandver
unalteredpopulationspresentin smallstreamsegments | introducedtrout canhelpto securepopulations.

Klamath E?r;z?c(;rs“feohIjg%:gﬁ;??:fngﬁxsgfo22??32?1- Highpriority for protection of geneticsandmigratorylife history. KlamathLakeandKlamath
rep?reseriaaio?of newbaryi sulg)]species W ' Riverbelowthe lakearealsounalteredbut not includedasconservatiorpopulations.
Resiliencendlife historydiversity: largefluvial Protectionof headwatersof Yaakwhichsupportsonly unaltered migratorypopulationin GMU.

Kootenai populations but hybridizationis asignificanissue. Increasegeneticsrepresentationby reestablishingpopulationsin historicalhabitatabove
Mainstembelow CallaharCreekis >10%hybridized. existingbarriers to lower mainstem KootenaRiver.

LargeGMUthat supports24%of habitatoccupiedoy conservationpopulations. However this

Middle Snake | Geneticslife history,andresilience:includess islessthan 18%of historicalhabitatin GMU. 12 of 23 sub-basinsdo not contribute to

Boise metapopulationghat are unalteredandanother redundancyl16non- conservatiompopulationsin GMUoccupyl325km of streamhabitat and
one with mixedgenetics. may provideopportunitiesto increaserepresentationand redundancywithin GMUwhere

limiting factorscanbe addressed.
Genetics|ife history, andresilience: all 3 populations Limiteddistributionin GMU ¢ lessthan 4%of historicalhabitat. All populationsarelocated

Middle Snake | are resilientand miy,rato andwo éreuﬁaﬁered within 1 sub-basin.Nonconservationpopulationsin PineCreek(unaltered)andEagleCreekand

Powder whilethe third an dlgar e?t/hasmixe daenetics PowderRiver (mixedgeneticsmayprovideopportunitiesto increaserepresentationand

9 9 ' redundancyin GMU.
Genetics:verylimited distribution with unaltered
North populations occupyingonly 15 km of streamhabitat Establishingleyv populationsin historicalhabitatwill helpto increaseredundancyand
Lahontan and6.5haof lake habitat. Importantfor preservegenetics.

Oregon Closec
Basingast

Uniquegeographidiversityin RockCreekbut
populationis hybridized. Largepopulationsin
northeastprovideresilience. Populationgo southin
SkullandHome creelorovide representationfor

Protectionof largepopulationsin SilviesRiverand Donner undBlitzen River.
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Table 4. Continued.

Basin Name

Portfolio Summary

Conservation Opportunity

Oregon Closed

Geographidiversity: uniquepopulationswith
evolutionary historyof isolation. 7 populations

Controlof non-nativesin order to maintainuniquegenetics.

the same sub-basin.

BasinsVest geneticallyunalteredand3 aremixedgenetically.
: : Potential rtuniti xpand an nn lationsin headwatersof Hangman
Genetics and redundancy: half of the populations are ote ta_oppo tunitiesto expand andeco eplpopu at_o S eqd at.e =0t Hanhgma
T Creekwhichsupportssomeunaltered populationsand mixedgenetics. Little SpokaneRiver
unaltered but they are small and occur in just 22% of . : : . : . .
. : : . supportslarge migratorypopulationwith mixedgenetics. Habitatestorationthat favors
Spokane stream habitat occupied by conservation populations. All . . :
. . ; Redbandver introducedrout canhelpto securepopulationas well aspotential
sub-basins support populations that contribute . : : L :
reconnection taributariesthat couldsupportunaltered populationsif non-nativescanbe
redundancy.
controlled.
Genetics and life history: multiple fluvial and adfluvial Protection gf the Sanpoil Rlver adfluv@aprmg fand fall runs) apd qu_ng populanons. in Crab
. . X . . Creek provides best opportunity for maintaining representation within GMU. Habitat
Upper Columbigpopulations with pure and mixed genetics present ) . ) . .
protection, harvest regulations and the control of Apative species will conserve current
throughout the GMU. . . :
population diversity.
Importantfor representationof stoneisubspeciesGoose
Upper Lake populationprovidesresiliencewith migratorylife Controlof non-nativesaspossibleand protection of habitatsupporting Goosel_ake
Sacramento | historyand mixedgenetics. population.
. o _ Limiteddistributionin GMUG lessthan 4%of historicalhabitat concentratedprimarilyin one
Geneticsandlife history: all 5 populationsareunaltered | subbasin. Unalterednon-conservation populationsin uppertributariesto SalmorFalls
UpperSnake | and two aremigratory. 4 populationsarelocated within | Creekmayprovide opportunitiesto reconnectandexpand conservatiopopulationin

drainage. Increasingepresentationin other sub-basinswill require control of non-natives.
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IX. Interior RedbandGMUs

Due to its locally based specificitig chapteris consideredhe backbone of the conservation
strategy. The significance and strength of the specific GMU sections are steeped in the overall
strength of the Redband Conservation Team, consisting not only of regional fidbietagists but
alsolocalfisheries biologists stationed in and responsibletf@ management ofhose GMUs. It is
the locally based biologists that were instrumental in preparing each GMU section, adding GMU
specific knowledge anidcally-basedcredibility to those sections.

The interagency Redband conservation strategy team organbMU teams to del@p species
recovery actions specific to their GMUs their respective subchapteraeh GMU sectiodisplays
Goals, Objectives, and Action Items required to address the 3 Rs dedariBedtion VilI
(Representation, Resiliency, aRédundancy)This adds strength to the conservation strategy
because each GMU section presents similarly organized, locally based, drasede specific action
items to achieve meaningful Redband conservation.

The GMUsrepresent major river basins (HU&ligit) and each contains several HU@Gi@t sub-basins
where Redband are preseniThe data on current occupation of Redband habitat across their range
was gathered from a rang@ide status assessment (Muhlfedd al. 2015), and reflects the best
scientific information currently available on tivgerior forms of thespecies.

Upper ColumbieSpokaneGMU

The Upper Columbi&pokane GMU (US GMU) includes two HUEbhésins. The Upper Columbia basin
contains five HUC-8igit subbasins and at least 38edbandconservation populationsThe Spokane
basin contains four HUGdgit subbasins and at least Redbandconservatio populations (Table 5;
Figure 2. The UES GMU area, below natural barriers, was historically occupied by both resident and
anadromousREDBANDwith the exception of the Upper Crab Creek watershadadromy to this GMU
was permanently blocked by Grand Coulee Dam in 1945 on the Columéia Ri

Upper Columbia BasqiThe Upper Columbia basin contains Franklin D. Roodeslad{Lake Roosevelt),
the reservoir behind Grand Coulee Dam, three additional majo#b&sins that drain into the reservoir
(Kettle, Colville and Sanpoil rivers), ahd Upper Crab Creek watersheRecent genetic information
suggested the Upper Columbia basin likely contains rRe@bandctonservation populations than were
previously identified by technical staff at the workshop in 2011, including unique charactesistih as
a fall run in the Sanpoil River (Small et al. 2014, 2015, 20164, 2016b).

Crab Creek, a closed sbhsin, is one of the few perennial streams in the Columbia Basin of central
Washington.Very little information has been collected in the Upj@ab Creek drainage; however
limited genetic work indicated the presenceR&dbandBettles 2004).

Spokane Basig The Spokane basin contains the Upper and Lower Spokane River, Little Spokane River,
and Hangman (Latah) Creek dodisins. Post Falls, on the mastem Spokane River, was a natural
barrier for anadromous and resident fisRost Falls Dam is currently the upper extendRetiband
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distribution. Much of the known genetics information for the Upper Spokane, Little Spokaude

Hangman Creek was summarized in Small et al. (2007), which indicated minor hybridization with coastal

Rainbow Trout and Cutthroat TrouThe Lower Spokane also has limited hybridizatind supports a
variety of Redbangopulations in multiple resenirs (Small et al2016a).

The U9
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(USFS), and Washingtbepartment of Fish and Wildlife (WDFWReviewing partners included: Avista
Utilities, Idaho Fish and Game, and Troutikdited (Spokane Falls Chapter).

Table5. Summary statistics for the Upper ColumBiaokane Redband GMU.

aSoitArzy AyO
Confederated Tribes (CCT), National Park Service (NPS), Spokane Tribe of Indians (STI), U.S Forest Service

Historical Current
HUC 8digit : Number of =
code Subbasin Name Conservation Length ream || -xe Areal
Populations (km) Area (ha)| Length (ha)
(km)
Columbia Basin
17020001 | Lake Roosevelt Columbi 120 3,360 89 688 29,955
17020002 Kettle 119 1,179 0 363 0
17020003 Colville 114 1,160 1480 36 439
17020004 Sanpoil 131 1,529 0 568 0
17020013 Crab Creek Upper 3 458 458 458 213
Totals 487 7,686 2,027 2,113 30,607
Spokane Basin
17010305 Spokane_Upper 54 568 779 81 0
17010306 Hangman (Latah) 37 579 0 74 0
17010307 Spokane_Lower 212 150 30 315 4650
17010308 Spokane_Little 917 653 858 303 106
Totals 1,220 1,950 1,667 773 4,756

*Historicaland current distribution were summarized during a workshop in 2011 and do not reflect recent data
additions and minor corrections to historical distribution.

Columbia Basin

Lake Roosevelt: 20 populatioffsom south to north)

Westside Tributaries: 12 cearvation populations

=

Qui Qui Creek: need to survey

Niles Creek: need to survey

Whitestone Creek: need to survey

George Creek: need to survey

Three Mile Creek: conservation

Six Mile Creek: conservation

Little Nine Mile: need to survey

Nine Mile Creekabove water fall; need to survey
Wilmont Creek, below waterfall: conservation
10 Wilmont Creek, above waterfall: conservation

©CoNOOr~®ON
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11. Little Wilmont: need to survey

12. Monaghan Creek: next to Coyote; need to survey
13. Coyote Creek: next to Nez Perce; need to survey
14. Falls @ek: next to Nez Perce

15. Nez Perce Creek, below waterfall: conservation
16. Nez Perce Creek, above waterfall: conservation
17. Stranger Creek: below waterfall/Twin Lakes: conservation
18. Stranger Creek above Twin Lakes: need to survey
19. Hall Creek: conservation

20. Little dm: need to survey

21. Barnaby Creek: conservation

22. La Fleur Creek: need to survey

23. Roper Creek: need survey

24. Sherman Creek, below waterfall: conservation

25. Sherman Creek, above waterfall: conservation

26. Nancy Creek: need to survey

27. Lodgepole Creek: need to survey

28. Fiteen Mile Creek: need to survey

29. Flat Creek: need to survey

30. Crown Creek: need to survey

31. Rattlesnake Creek: need to survey

32. Big Sheep Creek (below water fall): conservation
33. Big Sheep Creek (above water fall?): need to survey
34. Goodeve Creek: need to survey

Eastside Tributaries 8 conservation populations (south to north)

35. Welsh Creek: above waterfall: need to survey

36. Hawk Creek, below waterfall: conservation

37. Hawk Creek, above waterfall: conservation

38. Castle Rock Creek: Nonnservation. Last survey was in 2008 fish found in surveys with
notes of steep gradient (C. Flanagan STI)

39. Oh-RaPakEn Creek: conservatiobelow the falls; no RBT found above waterfall (C. Flanagan
STI)

40. Alder Creek below waterfall: conservation

41. Alder Creek above waterfall: naonservatbn. last watershed survey done in 2007; no RBT
found above waterfall (C. Flanagan STI)

42. Hunters Creek: conservation

43. Harvey Creek: non conservation. Last surveyed in 2010; no RBT found in watershed (C. Flanagan
STI)

44, Deer Creek: need to survey

45, East Stranger Creek: need to survey

46. Magee Creek: need to survey

47. Cheweka Creek: need to survey

48. Quillisascut Creek: need to survey

49. Rickey Creek: need to survey

50. Hallam Creek: need to survey

51. Mingo Creek: need to survey

28



52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

Pingston Creek: need to survey

China Crek: need to survey

Ryan Creek: need to survey

Onion Creek below waterfall: conservation

Onion Creek above waterfall: need to survey

Deep Creek below waterfall: conservation

Deep Creek above waterfall: need to survey

Mathews Creek: need to survey

Tom BuslCreek: need to survey

Mainstem Columbia River above Northport: conservation
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Figure2. Upper Columbia and Spokane GMU Interior Redband distribution map.
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