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PREFACE

“Tmig consarvation assessment for infand cutthroat rout focuses on five subspecies found largely
on national forest system (NFS) lands in the Rocky Mountain and intermountain West in the Unitsd
Siates from the Canadian 1o Mexican borders, While all cutthroat rout were derived rom a common
ancestor, the divergence of these subspecies has occurred at different rates 1o the axtent that
one subspecies was proposed for elevation to full speciss status {Allendorf and Leary 1988) and
another may be composad of up 1o three genetically distinguishable groups (Shiczawa and Evans
1994}, The USDA Forest Sevice (FS) selected these five subspecies because they have bean
designated as species of special concermn or sensitive species, ard have become increasingly
rare in occurrence throughout their historic rangs. They occupy lands managed under & variety
of jurisdictions and multiple-use management. Some land management activities continue 1o
place them at risk and trending toward further deciine o extinction. Subspecies already listad
under the Endangsred Species Act, even though they may not be stabie and secure, and those
of uncertain taxonomic siztus wers not considered.

The primary goal of the assessment s 10 summarnizs the currers consarvation siatus, distribution,
and range for each subspecies. Recent treatises (Behnke 199 Gresswael 1988 Helman et &
1963; USDA FS 1895) summarized portions of this knowlsdge dealing with fife histories, habliat
relationships, and managsment and research needs, but this assessment focusas more specifically
o historic angd current status and management needs. The variability in length among these
chapters refiects not only the variability in our knowledgs but the degree to which data is availabtle
and cataloged for management use; but, not surprisingly, the most abundant subspecies seem
1o be also the best studied, A companion docurnent (USDA FS 1985} identified the current state
of scientific knowiadge of sach subspecies.

A second goal of the assessment is to help forest and land managers make well Informed decisions
on land use activiies and management that could have consequences for sither piscing these
species at further risk or for providing habital conservation measures for thelr recovery. For most
nopulations of these subspecies, some data is available upon which to base an informed and
coordinated decision making to conserve the species and iis habitat on HNFS lands, inventoriss 1o
asoeriain fish ocourrence, abundancs and distribution, coupled with genstic analyses, are purrantly
underway in each geocgraphic area occupled by thess subspecies, and additional inventories will
e necessary 1o identity the total phenotypic and genotypic variability of each subspsacies, ©
recognize evolutionarily unique stocks, and o predict thelr interrelationship and response (o
management, Current management and future research must centar not only on these informaton
gaps, but also on the available state of sclentific knowledge jor these subspecies o perpeluate
thelr exisience,

it is implicit within this document and in sach chapter that these indigenous fishes are worth
saving, and that we have an sthical, legal and moral cbiigation as an agency, and as professional
managers and scientists to prevent them being placed further at risk and accelersted toward
sginction (Frankel and Soule 1981). Though many readers may shars that vision, the choice of
tactics to achiove i will not be unanimous, Dut consensus must De achieved. Agency panners,
individuals, state and federal agencies, and interest groups, will differ in thelr desire 10 see federal
listing for these subspecies under the Endangersd Spacies Act {ESAY. However, their cCOmmon
sncus should be to maimain stewardship of and for the land. #t is the policy and management
objective of the FS 1o provide adequate habitat and viable populations of these subspecies on
NES lands to assure thelr secure and stable or expanding status without tending to place them
at further risk that would lead them toward ESA listing. Because these fish are vulnerable to extinction,



we encourage open, honast involvemeart of zil managers, sclentists, and imerested citizens, A
shared vision of land stewardship and common understanding of the biclogical and physical

habitat needs of the indigenous cutthroat trout is the only insurance for the futurs sunvival for
these subspecies,

Donald A Duft
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Figure 1. Western inland cutthroat trout historic distribution
within their hydrologic sub-basins.
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Introduction

The information comtained in this status review focuses upon 5 subspecies of North Amsrican
infend cutthroat trow, Le. the Yellowstone cutthroat rowt (Oncorhiynchus clarki bowviery and the
fing-spottedt cutthroat trow, {0, o subspp), princinle subspedcies of cutthrost trowd that historically
oceupied the upper portion of the Snake River, within the Columbia River bagin; the wesisiope
cutthroat (0. ©. lewis) which oocupled the Northern Rockiss In Montana, idaho, and sagtem
Oregon and Washington: the Bonnevilie cutthroat (O, ¢, wiah), which occupisd the Bormsville
Basin within the Grest Basin the Colorado River cutthrost (O, ¢, pleuriticus), of the upper Graen
River and Coloradeo Aiver basing in Uiah, Colorade, and Wyoming: and the Rio Grande cuttivoat
(0. ¢. virginalis) of the upper Rio Grande River basin in New Mexico and Colorado, Figure 1 lustraies
the inland cutthroat rout subspacies historic distribution within thelr separate hydrologic sub-baging.

General concern for the well being of thess native trout species has been sievated as a result of
rpcert assessments (Williams et all 12809 and Warren and Burr 1884). The assessments pointed
10 g dramatic decline in the status of many freshwater fish species with as many 23 384 eshwaler
fish {shout one-third of the American native freshwater fishes) identified as endangered, threatsned
or of spacial concern (Willlams et &l 1888). The situation i partieularly Dleak within the westem
states (Warren and Burr 1984) which have s proportionately higher percentage of imperiled native
species. Western trout (Behnke, 1976, 1992) and salmon (Nehlsen et al. 1821) have suffered
catastrophic declines in abundancs due 1o essentially similer factors (8.0, exotic species introduction,
hablat degradation, and gverharvest),

Concern for the status of western cutthroat prompted the Forest Service (0 inttiste Habilat
Conservation Assessments for many interior cutthroat rout subspsciss, In 1892, the Chisf asked
the Forest Service Regions 1o develop inter-regional habitat conservation assessments {(HOA)
addressing species’ habiial reguirements throughout thelr inhabited range on National Foresis
and Grassiands, The purposes of thess HOA's are to update and synthssize existing managemant
and resaarch information and 1o deveiop a common base of technical knowledgs for decisionmakers.
Te encourags shared ownership and 1o solicl technical assistance as well ag an opporiunity o
facilate informed consensus with pariners, le. siate, federal, inlerest groups, and public inlerests,
the HCA's ware viewed as an interdisciplinary effort among resources. The HOA's provide baseline
data from which 1o make future resource decisions on Mational Forest Systern (NF3) lands. Rather
than decision documents, the HCA's are technical 1ools 1o be ussd by iine officers and decisionmak-
ers 1o develop management strategies and 1o identify necessary changes in current management
direction or in project planning.

in 1994, the Chisf funther refterated the need for HCA's 1o receive priority emphasis for species

protection and management. Many HCA efforts require inter-regional and mulii-state coordination
on wide ranging species that cover more than one FS region. Examples include recent multi-agency
and inter-regional efforts on bull wout (Salvelinus conflusntus), and the Infand Native Fish Strategy.

The information contained in this HCA focuses on the five inland cutthroat rowt. The goal associated
with this cutthroat trowt HCA s 1o provide information linked to habltat conditions necessary 10
ensure the jong term survival of these subspecies within ths interior western United Siatee. In
addition, population status, distribigion, and trend is addressed and related {o habitat and species
management within the historic rangs of these cutthroat rout subspecies. This status assessment
is designed to complement and 10 be an exiension of an earlier HOA document on the inland
cutthroal for these five subspecies which was prepared by Forest Service research fisheries



biologists to update lierature and research, and provide a state of the soience for sach (USDA
FS 1995},

ASSESEMENT METHODS

The assessment provided for a primary contact person for each of the five subspecies aqdressadl
This was 8 Forest Service fisheries biologist with expertise in the subspecies, since tha HUA would
toous on these cutthroat wout within historic range with specific focus on State and Forest Service
iocal and regional administrative jurisdictions. A guestionnaire was deveiopad 1o ascertain historie,
# known, and current information on population status and distribution, as well as their well being
and habitat conditions (See Appendix A). Factors affecting their condition, as well as activities
ocourring on National Forests were also documented. Questionnaires were sent 10 biologisis
from Siate Wikdifs Agencies and various National Forests within the subspecies historic and current
ocoupied ranges. in addition, other federal agencies, Le. Bureau of Land Managemant {BLA) and
Fish and Wildife Service (FWS), and soma pariner groups were also ssked to contribute information.
Initiglly, the HCA was intended 1o addrass the subspecies, such as Trout Uniimited and others,
over their entire range irraspective of administrative land ownership poundaries, Le, such as on
the BLM and Stats lands, but this was subsequently deleted due to the different agency constraints
i Hme schedules, manpower, and budgst differences.

Tne HMCA information was collected on a watershed or sub-basin level with the boundanes
determined by the management bictogists, state and federal, For some subspaciss, the LS.
Geological Survey (USGS) national hydrologic sub-basin boundary was used to reflect sunspecies
range. Sub-basins could contain one or more drainages or reachss. For sach of these sub-basing,
or sssessment areas, a quastionnaire was completed with all relevant information on popuiations
and habitat conditions. Information was varied due to the wide variation in available data by
geographic area, and by agency files and personal professional knowiedge. it shouid be noted
shat the quality and precision of the information collected represent, 1o a large degres, the best
professional knowledge of the biclogists basad upon their specific sxperience with the subspecies
and waters being inventoried. Where available, interagency databases werg used {0 supplement
the needed information, such as the Montana Interagency Aquatic Database.

A number and variety of masting wera held by the lead biologists within their subspecHic aregs
to obtain the needed information. The gquestionnaires were complsted and sent (o the iead biclegist
who tabulated the information, and in most instances helped revise and update subspecies
databases, including the use of geographic information system (GIS) mapping support. In addition
10 the information derived from the guestionnaires, some attempis were made 1o securs and
validate historical information which made reference 10 the ccourrence and distribution of the
cutthroat subspecies.

Esch chapter within this HCA assessment represants the individual knowledge of the facioral and
state biclogists gathering the subspeciss data. And while a unffonm formal oy daa preseniation
and summary was planned, it was not always possible to follow this sincs the data varied by
subspecies, and in some instances, was just not avaiigbie in total for each subspegias, Howaver,
each chapter represents, as much as possible, a consistent format, andis presented by the author(s]
in the most represeritative display to synthesize availabls information for tha reader and decisionmak-
ers’ understanding and use. In many Instances, 1o facilitate reporting and discussion of status
information, findings are presented sither by State, by sub-basin, and by National Forest, or oy
combinations of each depending on the data availabie. The data in this HUA will form a baseline
from which future monitoring of each subspecies will procesd, and from which management



dosigions will be mads o assure sither survival of the subspedies, restoration of the habliag, or
racovery for both,

ORIGING AND TAXONDOMIC THEQRY

While i is not the Intent of this HOA o provide datailed documentation of phvicgeny and prehisturic
zoogeography of these culthroat towl, it I8 imponant to review the theory represantad in the
most racent work on nathre wastem trout (Bebinke 1892). For an indepth discussion on the genesis
of thae native westermn o, the readsr should refsr directly to Behnke's monograph. Phylogenstic
and zoogecoraphy theory supports the concent that, while svolutionary segquences ieading 1o
present cutthroat trout species and subspecies originated in the mid-Plelstocene era (more than
one million years ago), most historcal and prehistorical distributions were determined by sveris
ooouring in the last glacial and post-glacial periods (abowt 70,000 yvears ago o the present,
Behrke 1892). For the purpose of this assessmaent, reference 1o the prehistonc status addresses
conditions existing befora the presence of white explorers {prior 10 1800 ADj) within the cutthroat
digiributional area (Figurs 1), Refgrence to the histore status adiressss conditions ooourring
during and subssguent o the sxploration and seitlement of the wastern Hocky Mouniaing by
early white explorers (after 1800 AD),



Chapter 1

Wesislope Cutthroat Trout
Oncorhvnchus clarki lews!

Patrick Yan Eimeren
Fisheries Biologist
USDA Forest Service
Flathead National Forest
1938 drd Avenue East
Kalispell, Montana 59901

INTRODUCTION

Wastslope cutthroat trout Oncorhynchus clarki lewisi and Yellowstone cutthroat trout O. C. bouvier!
rnost likely separated from a common ancestor prior to the last giacial period during Pleistocene times
(Behnke 1992). It appears that cutihroat trout were the earliest of the trout and saimon to populate
the headwaters of the Columbia River basin enabling them to colonize above major barrier falls
(Behnke 1979). Headwater transfers established westsiope cutthroat trout populations in the upper
Missouri River and South Saskatchewan River basins, Schuitz (1941} describes a direct connection
between the Flathead and Marias river systems.

Current distribution (Figure 1) includes disjunct populations in Oregon and Washington and popula-
tions in the upper Columbia River above barrier falls on the Pend Oreilie, Spokane, and Kootenal
rivers, including British Columbia headwaters (Behnke 1992). Isolated and disjunct populations of
westslope cutthroat trout in the John Day drainage of Oregon and Lake Chelan, Methow, Entiat,
Yakima, and Wenatches river drainages of Washington may have ensued from catastrophic floods
as glacial Lake Missoula broke through its ice dam 12,000- 15,000 years ago (Behnke 1982).
Wastslope cutthroat trout are also established in the Salmon and Clearwater drainages apparently
through headwater transfers from the Clark Fork River after the Yellowstone form was likely dispiaced
by redband trout (0. mykiss) (Behnke 1992). East of the Continental Divide, westsiope cutthroat trout
oceur in fragmented populations in the upper Missouri River including headwaters of the Gallatin and
Madison rivers in Yellowstone National Park downstream to the confluence with the Mussalshetli River.
Populations alse occur in the South Saskatchewan drainage in Glacier National Park and southern
Alberta {Behnke 1992)

ASSESSMENT METHODS

Standardized questionnaires wers developed for determining the status of infand cutthroat rout. A
sample of the guestionnaire is included in Appendix A. Alternpts were made to use the questionnaire,
nowever due to the numerous populations of westslope cutthroat trout across its range other
methods 1o document status were also employed. In Idaho, the status and distribution of westslope
cutthroat trout was recently compiled by Rieman and Apperson {1989}, Discussions with biologisis
suggested thai this daia was current and littie updated data existed, therefore the information
included in this assessment for idaho was derived from Rieman and Apperson (1989,
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in Montana, the Montana Rivers information System (MAIS) was updated In 1894 for westslope
cutthroat, This database contains many of the components of the guestionnaire, therefore the
database was queried for information on this subspecies. The questionnaire was completed by Errol
Ciaire, Oregon Departrent of Fish and Wildiife, for westsiope cutthroat populations inthe John Day
River drainage, Oregon. Information for Washington was obtained through surveys and contacis with
stme and federal biologists,

I most cases the information comtained within this assessment represents the best professional
wdgemert of state and federal Diologists in each state. There is a remendous amount of information
that is unknown about westsiope cutthroat trout populations, but future surveys should heip
overcome some of these deficiencies. The information presented here is a general synopsis 1o assess
the current distribution and status of westslope cutihvoal across its range. The reader is ancouraged
to obiain acditional information Fom sach siate.

HESULTS AND DISCUSSION
idaho

in ldaho, the nistoric range is belisved 1o have been the Kootenai River drainage above its bartler falls,
and the Pend Oreilie, Spokane, Clearwater, and Salmon river drainages. Behnke (1992) specuiates
that Clearwater and Salmon river popuiations originated from heacwater transfers from the Clark Fork
River afier redband trout displaced Yellowstone cutthroat which was likely the original ancestor i
these drainages.

Historic abundance was thought to be high throughout this subspecies range (Rleman and Apperson
1989, Gilbert and Everman (1884} during their early explorations of the Columbia River reporied that
the Pend Oreille Fiver was *abundant with trout and saimon trout® They were referring 1o cutthroat
and bull rowt, Region 1 idaho Fish and Game Files comain reports from the St Maries Courier
reporting from 1901 1o 1805 that anglers caught 50-100 *speckied frout” averaging 3 %o & s,

More recently, estimates by Rieman and Apperson (1886) indicate that strong populations {> B50%
of historic potential) persist in 11% of the historic range, while viable (strong and depressed) popuia-
vions remain in 36% of thelr higtoric range (Table 1). Depressed populations were defined as <80%
of their historic potential but wers considered viable and common in samples. The potential to restors
westslope cutthroat to historic levels was subjactively rated poor in 48% of this range due 0 thair
fimited imponance as a fishery while 20% of the populations could be restored with spacial reguia-
tions. Potential was classifisd as the fishery manager's ability to use restoration techniques, Le.
species removal, barrier construction, hatchery supplementation, special reguiations, and habitat
recovery (Rieman and Apperson 1988).

Genetic Inventories in Idaho are Imited; only the upper Priest Lake population has been genetically
tested {(Personal Communication, Dave Cross, idaho Panhandle National Forest). Suspected pure
ithe drainage had no history of stocking of other wrout} populations exist in 13% of thelr rangs with
only 4% of tha historic range considered strong and pure {(Rieman and Apperson 1eaa),

Dacline in westsiope cutthroat trout abundance was attributed to habitat loss in 87% of the streams,
while overfishing contributed to 47% of the decline. Competition was thought 1o affect 12% of the
population decline and genetic introgression 15% {(Rieman and Apperson 1888). Habitat dagradation
has naqatively affected populations. Forest management, including but not limitad 1o timber harvest,



road construction, mining, and grazing, is seen a3 the maior condribulor to habital degradation
(Bigman and Apperson 1889,

Montana

The historic range of westsiope cutthros frout in Mortana is the upper Missour River dralnage and
ihe headwaiers of the Marlas, Judith, Musssishall, and WMilk rivers sast of ths Continental Divids, the
South Baskalchewan drainags, and the upper Columbia River basin west of the Continental Divida.

Cutthroat trout ware first recorded In 1808 by the Lewis andd Clark expedition near the "Great Falls
of the Missour® (Behinke 1882}, Trotter and Bisson (1888 reviewsd sarly wesiem expiorers’ joumals
and concluded that cutihrost rout were extremely abundan where they ocourred.

Liknes and Graham (1988) summarized the sigtus and management of weasisiope cutthrost and
gstimated that the speciss ocoupiad 27% of is historic rangs in Moniang, Biclogisis using the
Montana Rivers Information Systemn (MRIS) estimate that in Montana, wesisiope culthroat trout
ootupy 19% of thelr historic range of 57,1584 siream miles as derived from the 11100k hydrography
layar, Estimates were based upon the 1894 update of the database and historic ocoupancy assumsd
this subspeciss otourred in all perennial streams, which may be an overestimate. Furniher refinemeant
of this assumption is nesdad through record searches, interviews sle. 10 mors realistically gocument
histonc rangs.

Wesisiope culihvosl trout populations in Montana are abundarg in 2% of thele historic rangs end
would be considered viable (abundant and common} in 8% of thelr historic range. Of the remaining
popuistions, 11% are gbundant and 45% are considered viable, Nonthwestern Montana is considerss
the stronghoid for genetically pure and strong populations. The distribution and abundance of this
subspecies is continuing to decline across the state. Decline of wastslops culthroat trout populations
is not a recent phenomenon Manzel (1958 concludied that this subspecies was restricied 1o headws-
ter streams whers they originally occurred and most populstions were in streams above barriers.

in 1988, Liknes and Graham (1988} estimated that genetically pure populations were presentin about
2.5% of the historic range and §% of the current range. Currently, abowt 33% of the remaining 10,830
stream miles occupled by wesislope cutthroat trout have have been slectrophoretically sampled. of
those tesied, 59% are pure. In other words, about 20% of the current populations are known 10 be
pure. Another 13% are suspeciad 1o be pure without potential infrogression, but remain uniestad. A
much higher proponion of pure populations have been testad because biclogists have emphasized
tegting of those walers where purs populations are suspecied.

Bislogists with the Forest Sewvice, Buresu of Land Managsment, and Montana Department of Fish,
Wiidhife, and Parks are conducting a broad scals assessment on upper Missouri River basin wests-
lope cutthroat populations. They have found that westsiops cufthroat rout ccoupy abowt 7% of thelr
nistoric range while pure populations exdst in about 1% of their historic range. As a general rule,
popuiations have been isolaied into small, fragmentad headwater streams (Brad Shepard, Montana
Figh, Wildlifs ang Parks, personal communication).

Reasons for decline of westsiops cutthroat trout populations in Montana have not been guantified,
however, biologists identified factors similar (o those in idaho. Liknes and Graham (1988) feared that
hybridization, mainly with rainbow trout, was the gregtest factor, but habitat degradation, angling. and
competition also contribute to dacline, Table 1 presents westsiope cutthroat range, abundance, and
genetic anaiysis in Monana



Creqon

information on westslope cutthwoat trout in Oregon was obtainsd through surveys compieted by Errol
Claire, Oregon Department of Fish and Wildlife, Westslope cutthvoat trout ooour in small digiunct
populations i the John Day River Basin. There arg 23 populations confined to the neadwaiers in the
upper John Day River consisting of about 20 tributaries in the upper mainstem and several tribularies
in the North Fork John Day River. Dr. Fobert Behrke, Colorado Siate University, has meristicaily
determined the upper mainstem population 1o be wesisiope cutthroat trout in 1980 based upon 24
fish from 8 streams (Erro! Claire, Oregon Department of Fish and Wikdife, personal communication).

Historically, westsiope cutthroat trout occupied about 10% {currently 1%) of North Fork Jonn Day
Fiiver drainage and are now considerad at risk and declining due o the vulnerabiiity of s shrinking
nabltat and critical habitat requirements. The upper mainstem population is also considersed at risk
for similar reasons but is more common, historically ocoupying 25% {(currently 5%) of the drainage
(Errot Claire, Oregon Department of Fish and Wikiiife, personal communication), Wesislope cutiivoat
rout are believed 1o have ccoupied 179 miles in the two drainages and currently occupy 73 miles
or 41% of their historic habitat (Kostow ef al, 19594}

Grazing, timber harvest, and Irrigation diversions have degraded habitat and restricted these DopUiE-
tions into small headwaters. Most populations are on private land, The wend in abundance and
distribution could stabilize given new forest managemant, habiiat restoration effonts and gcosysiem
restoration {Errol Claire, Cregon Depastment of Fish and Wildiife, personal communication).

Washingion

Washington has ssveral disjunct populations of westslope cutthroat trout in the Yalkima, Mathow,
iake Chelan, Entiat, and Wenaiches rivers (Behnke 1892). Endemic cutthroat rout are considerad
to be glacial relics from the early Pleistocene when post-glacial flooding established populations
above barrier falls which excluded competing species such as rainbow trout and stesihead (Muilan
st al. 1882). Cold water temperatures below hanging valleys, for example in the Wes? Fork Methow
River, are thought to favor cutthroat trout and exclude competing species that are canable of
displacing cutthroat trout {Ken Willlams, Washington Department of Wildiite, personal COTRMUNIca-
tion),

Tne Washington River Information Systemn currently lists 1,587 stream miles cccupied by wesislope
cutthroat trout. The upper Yakima, Wenatchee, Methow, Lake Chelan, and Pend Oreilie drainages,
respectively, have the highest occupancy. But a high percentage are probably the resul of imrodus-
tions (Ken Williams, Washington Depariment of Wildlife, personal communication). Stocking pro-
grams for westsiope cutfiroat trout in Washingion date back to 1903 the brood sowrees probably
came from Lake Chelan or the Wenatchee River drainage (Ken Willlams, Washington Depantment of
Wildiife, personal communication), Declines in Lake Chelan adfiuvial cutthroat rowt oopuiaions were
noted as early as the 1920°s as anglers could cateh *native cutthroat® with regularity only In heachwaier
stramma of the Stehekin Biver, A 10 fish sample from such a stream, Flat Creek, in 1982 was confirmed
as pure westslope cutthroat by Dr. Behnike. However, much of the historic distribution of endsmic
wastsiope cutthroat trout in Washington is clouded because of extensive stocking of alpine iakes and
ihe subsecuent colonization of wibutary streams.

in 1802 and 1993, samples of trout were taken from the Methow, Wenatchee, and Entiat river
watersheds 1o determine the distribution of pure and hybrid rout populations in the migd-Columbia
River area (Prosbstel et al. 1995}, In the Methow watershed, a tolal of 84 sites were sampled within
the 32 different tributaries and 4 lakes visited. In the Wenaichee watershed, 41 sites were sampled

A



within 28 tributaries, while Inthe Entles watarshed, 17 slies within 11 dilerent slreams were sampled,
Wesisiope culthros trout wera found in 18, 17, gnd 3 of thess sites in the Methow, Wenaiches, and
Entiat watershads, respeciively. Among these §, 10, and 1 of these sites for the Methow, Wenaiches,
and Entiat watersheds, respectively, contained “pure” (100% confidence in identification) o7 "assen-
tially nure® {near 100% confidencs; one + morphometric feature may be questionable) westsinps
cutthroat out. In the remalning westslops culthroat trout sites, specimens wers qusstionable;
morphomeine charactsrs sugaest historic gens flow with other cutthvost roud races or, parhaps,
rainbow roul. Populations in these drainages are mostly on Mational Forest Svstem lands.

The status of populstions gensrally remain unknown with the grestest threst Delng anglers In bighly
aceessible streams {Lany Brown, Washington Departmert of Wildlife, personal communicstion).
Cther threats such as habitat loss, competition, and hybridization exist but remain unguantified,

YWoming

Therangs of wastslons cutthrogt trout extends info the headwaters of the Madison and Gallatin rivers
within Yeliowstone National Park. Colonization was preciudad Into the Gibbon and Firehole rivers due
to barmier falls. Biologists with the United Siates Fish and Wildile Servive working within the park
astimate hat wesislons culthroal troul may have oooupied Detween 12-15 girsams Inthe headwalsrs
of thess rivers. Currently, about 6 popuiations remaln with each having some degrae of hvbridization
wilh Yeliowstone cutthroat trowt srcdior rainbow trons, Ondy two tributary streams cordain popuiations
with genatic purty greater than 98% basad upen electirophorstic analysis (Personal Communication,
Dan Mahonsy and Lynn Kaeding, United States Fish and Wilkdiils Service). Reasons for asclins ars
sompetition and hybridization with exciis species, parficularly Drown trout, rainbow rout, brook frout,
and Yellowsione trowt. Yellowstone trout were alse introciuced intn the Madison and Gallatin rvers
widch are ouiside their native rangs i Yellowstons National Park.

THENDS

As early as 1658, Marzel (1958) documentad in Montana that westsiope culthroat trout ware rastrict-
e 0 heatwaler streams with pure populations being retained above barriers, Wasislope cutthrot
frout ware originally on the United States Fish and Wildiife Sarvice's (LISFWE) “Red Boold® of threat-
ened and sndangered species from 1968- 1972 but were dropped from the list with the passags of
the Endangered Species Act in 1973 dus 1o questions contaming classification (Roscos 1674}, The
USFWS previously classified westsiope cuthroat trout as & Catsgory 2 species (listing is possibly
sppropriate, but persussive data on biclogical vuinersbilty and thres are not ourrantly available 1o

supporn proposed rules) prior (o the delstion of Category 2 species from the candidate kst on
February 28, 13868 {81 FR 7588.

Heasons for deciine were noled early, Manze! {1859} fisted: stream hablial changes, compsatiition with
exotic species and hybridization with rainbow trout as rmajor factors of decline. Inthe 1870 7.E, & &
sunplement 1o the Forest Servics Manual Region 1, the Forest Service identifisd hebial degradation
ardd increased fshing pressure as faniors of decling. They ¢ited “road construction as perhaps the
ot sevious source of darmage rom man's activities®. Not only a8 a resull of sediment [t increased
smperaiures, impvoper culven instaliztions, and Increased angler access. Thrae decades later,
populations continue to decline from competition and hybridization with exotic species, habitat 0ss
and degradation, and continued fishing pressure,

Presently, Washingion was the only siate that indicated populations appear stable wherg known but
status of numerous populations remain unknown. As a whole, trerd is declining throughout this
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subspacies range but has not been quantified. The Montana and idsho Biver informstion Systems
are lacking information for *population status® screens. Oregon noted that rap courts in 1882 from
diversion screenings in the Johin Day River were 42% of the 10 year average {Kostow ot al. 1594).

The Interior Columbia River Basin Prolect (CRBP) is currently assessing the staius of fish taxa
throughout the interior Columbia River Basin. Westslope cutthroat trout was selecied a5 & Key (axa
and their present distribution is being described across the assessment area The {CHREP {(Draft
Report} estimates that westsiops cutthroat sooupy 74% of their historic range bul remain strong in
only 13% of the historic range. Estimates were derived by stalus calis from fishery biojogists for aach
sth order Hydrologic Unit Code across the assessment arsa

Resident westslope cutthroat trout have been pushed into fragmented heacwatsr habilats whars
small population size increases the risk of axtinction (Rieman et st 1963, Migratory forms appeario
nave suffered the greatest decline. Flathead, Priest, Pend Oreille, and Doeur o Alene lakes sre the
orly large, natural lakes within the range of westsiope cutthroal trout. Losses have not been guanti-
fied, but numbers are down. Coeur d' Alens Lake, perhaps has the strongest remaining popuiation
which may be reflective of iake trout being absertt (Dave Cross, ldaho Parthandle Mational Forest,
personal communication). The maintenance of migratory forms is important in providing genetic
sxchange and for re-coionizing habitats after local exdinctions.

Westslope cutthroat trout populations appear 1o remain strong In roadiess areas, wilderness areas,
and Glacier National Park (Liknes and Graham 1988; Marell 1985, Bieman and Appaerson 1988,
therafore it s readily apparent that human influence has greatly affected this subspecies.

MAMAGEMENT IMPLICATIONS

Wastslope cutthroat rout have evolved in refatively starile environments. k iz obvious that thess
high-quality waters that were once dominated by naiive fishes are declining. Native fish represent
important intrinsic values that cannot be recovered when iost. if s natural diversity is to be retained,
protection and restoration measures should not only focus on westsiope cutthroat trout but on native
species assemblages, including amphibians and invertebrates. Protection and restoration of aquatic
assembiages will also need to focus on terrestrial nabitats as the biotas are connacted,

Brotection needs o focus on the remaining high-quality habitats, primarily those in roadless and
wiiderness areas. Preserve designs should consider: minimum population size to prevent logses rom
stochastic, demographic, and genetic events; distribution and replication of praserves {0 guard
against catastrophic events; habitat and species diversity, and connectivity between preserves 10
promote genetic exchange while avoiding isclation. Protection of headwater areas will be essential
in maimtsining water quality. Protection should aiso focus on maintaining genetic integrity and
diversity outside roadiess and wilderness areas by safeguarding genetically pure populations against
cortamination and loss, Lastly, construction of barriers (o prevent exotic species comamination may
e 2 tool. However, population size and effects of isolation should be considered and their risks
aveiuaied.

Restoration will focus on rehabilitating degrated watersheds or removing undesirable nonnative
fishes. Many westslope cutthroat populations are isclated, where possible restoration should attempt
to ro-esiablish connections between isolated populations which will aliow for natural recolonization
in the avent of catastrophies. Larger preserves that combing pristine habitats with restored habitats
will be more resilient 1o natural disturbances. Restored watersheds will play 2 cruciat role i any
conservation stratedy.



lidentification and assessmeant of these watershads is oritical 1o beginning any consarvation strategy.
The tuture of westslops cutthroat and many other aguatic organisms resis upon our abilty to manags
thess watersheds, many ars on Forest Servics land. Our actions today can orovids futurs ganerations
the ooportunity to anjoy native fishaes and other agquatic organisms in intact, functioning ecosystams.
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Table 1. Summary of Kaho and Montana River Information Systems {miles) for westslops cutthroal rout
inn idaho and Mortana by state (table modified from Bleman and Apperson, 1889).

HIETORIC RANGE

Sige Adfluvial Fhadal Rasident Linknown
iaho 1074 1420
Mormana 1043
ABUNDANCE
Siaie Strong/Abundant Deprassed/ Hemnant/ Rarg  Absent Unknown
LOrnmon Uncommon
idaho 1120 2388 2708 1774 3820
Montana 1228 3605 2245 1269 45414 2827
GENETIC INTEGRITY
Documenied Suspected
Stals Purg trpgression Fure intsogression Unknown
idaho 82 7 EiC<s APAE 4273
Momana 2150 1478 13868 3475 2365

* Reflpcts achndel and fuvial lorms.



Chapter 2

Yeliowstone Cutthroat Trout
Oncaorhynchus clarki bouvieri

Bruce E. May
Forest Fisheries Biologist
USDA Foresi Service
Galiatin and Custer National Forests
10 E. Babeocock Avenue, Box, 130
Bozeman, Montana 58771

WTRODUCTION

The information contained in this status review focuses upon Yellowstone cutthroat trout (Oncorhyn-
chus clarki bouvier?y, a principle subspecies of cutthroat trout that historically ocoupied the upper
portion of the Snake River, within the Columbia River basin, and the upper Yellowstone River, within
the Missouri River basin. This subspecies of cutthroat trout along with westsiope cutthroat {0, ¢.
tewisi, Lahontan cutthroat (O. ¢. henshawi), Bonneville cutthroat (0. ¢. wiah), Paiute cutthroat (O

¢. seleniris), Colorado River cutthvoat {O. ¢. pleuriticus), Greenback cutthroat (0. ¢ stormias), Fio
Grands cutthroat (0. c. virginalis), and Yellowdin cutthroat (0. ¢, macdonaldiy were the primary rout
that occupied the lakes and streams of the western United States (Behnke 1892). In addition 1o these
1axonomically acknowledged subspecies, there are other cutthroat forms {le. finespotted Snaks
Biver cushroat, Humboldt cutthroat, Alvord cuttrost and Whitshorse cutthroat) which inhabited
specific iocations and exhibited unique phenotypic characteristics (Behnke, 1978 and 1892}

General concerm for the well being of these native trout species has been slevated as a result of
recent status assessments (Willams 2t al. 1889 and Warren and Burr 1984}, These status repods
pointad to a dramatic decline in the status of many freshwater fish species with as many as 364
frashwater fish {about one-third of the American native freshwater fishes) identified as endangerad,
threatened or of special concern (Wiliams et al. 1986}, The situation s particularly Dleak within the
western states (Warren and Burr 1984) which have a proportionately higher percentage of imperied
native species. Western trout (Behnke 1976) and salmon {Nehisen et al. 1991) have suffered cata-
strophic declines in abundance due to essentially similar factors (8.9, exofic species introduction,
nabitat degradation and over hamvest).

Concermn for the status of western cutthroat prompted the Forest Service to initiate Habitat Conserva-
tion Assessments (HCA) for many interior cutthroat trout subspecies. The information cortainad In
this MCA will focus on Yellowstone cutthroat trout {including the fine spotted cutthroat of the upper
Snake River). The goal associated with this Yellowstone cutthroat trout HCA Is 1o provide information
linked to habitat conditions necessary o assure the long term survival of both large spotted and fine
spotied forms. In addition, population status is addressed and related to habitat and spacies man-
agement within the historic range of the Yellowstone cutthroat frout subspacies.
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ORIGING AND TAXONOMIC THEORY

Whils it Is not the intent of this HCA to provide detailed docurnentation of phylogerny and prehistoric
zoogeography of Yellowstone cutthroat trout, it s important 1o review theory represented in the most
recent work on native western trout (Behnke 1992). For an indepth discussion of the genesis of native
wegtern trout, including Yellowsiong cutthroat trowt, the reader should refer directly 1o Behnke's
monograph. Phylogenetic and zoogeography theory supporis the concept that, while evolutionary
seguences leading 1o presemt culthroat rowt species and subspecies originated In the mid-
Pleistocene era {more than a million years ago), most historical and prehistorical distributions were
determined by sventis ooourring in the last glacial and post-glacial periods {about 70,000 vears ago
o the present, Behnke 1892). For the purpose of this assessment, reference 1o the prehistoric status
adddresses conditions sxisting before the presence of white expiorers {prior (0 1800 AD) within the
Yellowstons cutthroat distributional area (Figwrs 1.}, Refsrance to the historie status addresses
condgitions ocourring during and subsequent to the expioration and settlernent of the western Rocky
Mountains by early white explorers {after 18040},

Yeliowstons cutthroat trout became isolated in the headwaters of the Snake River following creation
of Shoshona Falls (between 30,000 and 60,000 years ago} and in two distinct areas of the lower
Columbia Hiver basin (Waha Lake, ldaho and Crab Cresk, Washington)(Behnke 1978 and 1982).
Behnke (1892} also presents the most logical method of movement between the Bnake River and
Yellowstone River drainages following the last alacial period (abouwt 8,000 years ago). This headwater
transier allowed for movement and expansion of Yellowstone cuithroat rout into sultable habitats
sast of the Continental divide within the Yallowstone River drainage (Behnke 1979 and 1932,

During the period of time associated with historic exploration and settlement (1800 1o 1800} of the
Wast, cutthroat trout could be found in essentially the entire Snake River drainage above Shoshone
Falls i the headwalsrs located within the Teton Wilderness area of Bridger-Teton National Forest and
Yetiowstone National Park {Roliins 1938; Jordon 1891; Evermann 1881, Gilbert and Evermann 1854}
Even though the earliest explorations were inked 1o the fur rade, many diaries associated with thess
expeditions mentioned fish and specifically trout (Trotter and Bisson 1988). Robent Stuart, an early
expiorer of the upper Enake Hiver in 1812, maintained a diary which mantioned eating trout taken from
Marsh Cresk, South Fork of the Snake and the Hoback River (Polling, 1835). During the txie 1800°s,
several scientific expeditions directed by the U.S. Fish Commission, focused atiention on fishery
conditions existing within ths upper Snake and Yellowstone River basins. Both the Jordan (1888)
sxpadition and the Evermann expediiion (1881} visited portions of the upper Snake River drainage.
The Giber? and Evermann expedition, of 1882 and 1883, not only returned 1o sites within the upper
portion of the Snake River drainags, they visited the Snake River betwsen Shoshone Falls and idaho
Fallg, including thres tributary streams in that vicinity, Although not mentioned by early naturalists,
the Snake River and s tributaries associated with Jackson Lake along with the mainstem Snake River
and most tributaries downstream o the present Palisades Reservolr supponed cutihroal having &
unigue spotting pattern characlerized by a2 profusion of very srnall spots covering most of the body,
Thay are referred 1 a5 Ylinespotted Snake River Cutthroat rout® and have the potential 1o represent
& separats subspacies (Behnke 1878, Continued genetic comparison {Loudensiager and Kiichin
1979; Leary ot al. 1987, Allendorf and Leary 1988) of the two cutthroat forms has not provided
definliive proof that would iead 1o total acceptance that the Yinsspotiad Snake River culthroat® is
indesd & separate subspacies. The fact that most early naturalists (David Starr Jordan being the
exception; did not acknowledge the pressnce of the Yinespotted”® cutthroat form on thelr visits o the
Snake River sbove Jackson Lake and within the Two Qoean Pass area is somewhat surprising given
the tendency of the time o classify crganisms based on outward appearance. The spotiing patism
that is su noticeable at present was either inadvertantly overlocked or deemed not imponant, Jordan
{1891} acknowiadges a difference in spot size and patiern between fish in Hean Lake {upper Snake
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FIGURE 1. YELLOWSTONE CUT-
THROAT. HISTORIC RANGES AND
PRESENT OQCCUPIED HABITATS.
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Fiver) and those in Yefiowstone Lake but does not raise the possibility of thess fish being different
species, While Behnke (1992) continues to believe that the svolutionary and scologicst reglily ofthe
axistence of the finespottad cutthroat warrants subspecies stafus, he aiso acknowiedges that tha
difference in spotting patiern might be the result of two alleles occurring al one gene incus as shown
for brown trout (Skazls and Jorstad 1988). 1t is anticipated that continued research into the genetic
and taxonomic status of both the finespotted and largespotied forms will continue and thers is the
oossibility that more definitive information will bring the discussion 10 a close, one way o the othar,
For the purposas of this assessment, both the large and finespotied forms will be treaied as
Yellowsione cutthroat rout with the information on the two cutthroat forms being presented both in
crnbinatinn and separataly depending upon the type of information reported,

Within the Yeliowstone River drainage, cuithroat trout occupled a substantial number of heaCwaler
streams a8 indicsted in both Jordar's {1881) and Evermanny's (1891) reports which provide informa-
tion from areas in and adiacent 1o Yellowstone National Park, Jordan pala particular sHention o ihe
many falis within the Park which had served gs barriers to fish movement and projected that the arss
apaove the falls, in aggregate, would equal 1,500 square miles. Actual extent of cutthroat distribution
withir: the lower portions of the Yellowstone River drainage was not well documented. The fact that
cutthroat trout were documented in the upper reaches of the Tongue River drainage (Evermann and
Cox 1804 andg Willert 1986) and not in the lower portions of the Tongue and other tributaries or even
the lowar Mainstem Yaliowstone (Coues 1883 as noted in Evermann and Cox 1834) leads one 1o
pornder on just how much of the lower Yellowstone River drainage was actually occupied al tha time
of early sxploration and settlement. From a prehistoric perspeciive. it s very possible that there ware
periods of dme when ciimatic conditions {e.g. cooler anc weter peripds) would have allowed for
population expansion down to and inclugling the Tongue River, During such conditions i would be
expected that the entire Bighom FRiver drainage, Ysllowstone Hiver, angd Tongue River could have
haen suitable for cutihroat trout, | is also possible that cutthroat located in the upper Tongue River
were 2 resull ffom a basin transfer from the Little Bighorn River basin. Both options are feasible given
climatic variability and topographic characteristics. From & historical perspective and for the purpos-
es of this assessment, Yellowstone cutthrost trowt distributional range will not include the lower
portion of the Tongue and mainstem Bighom River dralnages. In addition, the historical range wili ndt
include tat portion: of the mainstem Yellowstons River from just above the confiuence of the Bighom
Fiver downstream, including ali wibutary streams.

ASSESSMENT METHODE

The basic intert of this assessment effort was to providle a more definitive appraisal of curent
distribution, condition and abundance of Yellowstone cutthroat trout within thelr historic range with
specific attention focused on State and Forest Senvice admirsirative jurisdictions. To accomplish
this, information associated with historic and current distribution and condition characieristios was
sbtained from biclogists from State Wildlife Agencies and various National Forests, Forthe area within
each State, these knowledgeable individuals compieted localized assessment questionnaires. In
addiion to irformation associated with distribution, the questionnaires also addressed factors related
10 population well-being and habitat condition. The information was collected on a sulr-basin basis
with the assessment boundaries being determined by the local biologists. Each sub-basin contained
one or more drainages of sections of dralnages. For each of thieon assessment areas, a slandard sat
of quastions was addressed and the most pertinent responses were recorded. i shouid ba noted that
quality and precision of the information collected represent, 10 a large degres, best orofessional
knowledge of the biologisis based upon specific experience and knowledge of individual streams and
populations. In some instances, data bases were used 10 provide the nesded information.
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Two planning meetings associated with the assessment wera naeld orior o compietion of the quss-
ticnnaires. The first meeting involved individuals knowledgeable with the Snake River drainags; the
second meeting invoived individuals with specific knowiedge of the Yallowstons River dreinags. At
thase mestings the basic purpose of the sssessment was discussed and the quastionnaires were
refined. Projected time frames for compietion of questionnaires were aiso identifisd. in addition to
information derived from the cuestionnaires, ailamms weare madds 10 securs and validale historieal
information which made referance 10 ocourrence of cutthrozs trow,

HESULTS AND DISCUSEBION

Seversl reports Nave glluded to the current status of Yeliowstions ocutthroat woud and nther native
trouts in the west {Hanzei 1959; Bahnke and Zam 1676; Hadley 1584; Thurow at al. 1988: Varley and
Gresswell 1988; Behnks 1978 and 1992, In a number of these appraisals (Behnke 1979 and 1992
Varley and Grasswell 1988), Yellowsions cutthroat trout were viewed &s doing surprisingly welt when
compared to viher cultiveat subspecies. Behnks's (1978 ang 1995 assossments wers asaoriaied
mainty with biomass within Yeliowstone National Park and the headwaters of the Yellowstone Fiver
and not 1o distribution or preservation of diversity. Varley and Gresswell (1988) provided a quasi-
quantitative assessment of currers Yeliowsione cutthroat rout status {85% ocoupancy of native lake
environmems, 10% occupancy of original stream habitat) but they orovided no information on how
the quantification was derived, Nor did they slaborate on how they arrived at their ststernents relgiod
0 success, especially for riverine populations, Thurow ef al (1088) provided an assessment of
cutthroat trout status within the idaho portion of the Snaks River tirainage but again the assessment
wag largely qualitative in nature. Within Montana, Hadiey {1984} prepared a status repon for Mormana
Depanment of Fish, Wildife and Parks wiilizing Yellowstone cutthrost information available in e
state's computerized databass. Hadlay's summary assessment projacted an 8 percernt occupancy
rate for pure strain Yellowstone cutthroat rout in the Yallowstons River drainags

This status assessment is intended to be an extension of these earlier efforts. Currem information is
bassd on condiions cecurring within the entire range of Yallowstone cutihrost, ncluding the finespot-
ted form that occupies 8 portion of the Snake River drainage. To faciiitate reporting and discussion
of the status Information, findings will ba presented by Stats and to some extant by National Forest,

idabo

The assessmert arsa within idaho included the Snake River drainage from Shoshone Falls upstream
1o the border between Idaho and Wyoming, includad within this area was the mainstem Snake Biver,
the major tributaries and numerous smaller tributary streams. Three National Foresis {Bawiooth,
Caribou and Targhee NF's) ocour within postions of this area. intotal, twenty ong (21) sub-basin areas
(Tabie 1) were established and a questionnaire for each was compieted, The mainsiem Snake Biver,
between Shoshone Falls and the confluence of the Henry’s Fork and the South Fork of the Snake
{aiso referred to as the Snake River) was divided into two sub-basin unite: one section of stream
between Shoshone Falls and American Falls and another section between American Falls to the
confivence of the Henry's Foric and the South Fork Snake River. In addition, severa!l of the maior
tributary drainages, within this section of the Snake River {Goose Cresk, Halt River, Bannock Cresk,
Porineuf River, Blackicot River ang Willow Creek) were treated as separate analysis units, The
Henry's Fork of the Snake River was divided into a section upstraam from the conflusnce with the
South Fork of the Snaks 1o the town of St Anthony along with another section extending from 8t,
Anthony to Henry's Lake. Within this portion of the drainage several major tribuwtaries (Teton River,
Falls River, Warm River, Buffalo River) wers identified as separate sub-basins as was the drainage
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area above Henry's Lake. The South Fork of the Snake River and tributanes, from tha conflusnce with
the Henry's Fork 1o Palisades Reservolr, was treated 4s a sub-basin. Several drainages that flow into
the Salt River originate in Ideho {e.g. Jackknile, Tincup, Stump and Crow Craels). Those portions of
these drainages, in ldaho, were treaied as separale analysis reas. The lower portions of these
sub-basins are bisectad by the State boundary between ldaho and Wyoming.

The amourt of nistonic Yeliowstone cutiroat rout riverine habiiat within ldaho was estimated a0 3,797
rriles (Taple 1). This amount included approximately 210 stream miles associated with ibutgries (o
the Salt River and South Fork of Snake River that are occupied by the *finespotted Snake River® form.
Alsp included was a minor amaurt (58 miles) of stream habitat associated with the Goose Creek and
Raft River drainages located in Nevada and Utah {Personal communications with Mr. Gene Weilsn,
Nevada Department of Wildiife and Mr. Kent Summers, Ulah Division of Widifle Resouwrces). In
addition 1o the riverine environments, 3 lakes fHenry's Lake and the two Palisades Lakes) were
iwentified a5 being historically cooupled. There is little historical information that ouarifies rot
ahundance:; most historic references provide an indication that trout were very anuncant in unper
strean: reaches and common in lower areas {Gilbert and Evermann 1892; Rolling 1835},

This currert assessment (Table 1) indicatas that approximately 1,622 miles of straams are presenily
inhabited by Yellowstone cutthroat trout {there was some unceriainly aboug the currert status thas
preciuded a determination in four of the sub-basing). Based on this information, approximalely 43%
of the historic habitat was felt 1o be currently sccupied by Yellowsione cuithroat trout. kven thotch
this occupancy value appears 1o be relatively high, caution should be applied before armving at any
finat conciusions. Only a minor amount of genetic verdication has cocurred o daie angithara s g
possibifity that many popuiations have been influenced by rainbow rout hybridization. Visual, includ-
ing meistic, determinations often preciude detection of rainbow rout someamination. The cullivoat
rout in the headwater portion of Goose Creek, which enters the Snake River immediately above
Shoshone £alls, has been shown through meristic evaiuation (Personal Communication, Hobert
Behnke, Colorado State University)) and electrophiorstic analysis (Persenal communication, Gens
Weller, Nevada Depaniment Fish and Game) 1o be genetically pure. Other populations that have bean
slectrophoretically verilied, within the lower portion of the Snake River drainage, include Eight mile
Creek (ributary to Raft Bver) and the headwater tributaries o the Biacidoot River, Exotic irout species
ware present in 19 sub-basins and these species ware identified as being 2 potential threat in 18
sub-basins (Table 2). Rainbow trout were identified as being present in all 16 sub-basins and
mybridization i & probable condition (Thurow 1988}, There were nine {9) sub-basin identiiied as
supperting popuiations of Yellowstone cutlivoal of Unanown siatus. With the exception of drainages
reported by Thurow et &l (1988) and several that were specifically addressed in the questionnaires,
wtle quantfication of population status (Table 2} exists and most of the information is based on
qualitative appraisals of population healih.

Historical references relating to habitat condition, within the idaho portion of the Snake River, ae
frnfed and largely qualitative (Gilben and Evermann 1882). Gilbert and Evermann’'s description of
habitat condition included temperature and substrate observations for both the Ross {probatly
Blacidoot River) and the Portneuf Rivers near their corfiuence with the Snake. For both streams, ihe
summer afternoon waler lemperatures were observed in the mid o low 70°s (F) and stream substraies
nad high levels of mud {probably sands and silts) along with gravels. Mink Creek, a tributary to the
porneuf River, was aiso descrived as having an afternoon water temperature of 59 F and a sand and
gravel substrate, For all three streams, Commenis were made about dense growihs of wiliows directly
on the banks and within adjacent riparian areas. Trout were noted as Deing CoMMON in at thrae
streams supporting the conclusion that habitat was in good gondition and that ootupancy was
orobable for the entire length of these streams. it is logieal to conclude that other tributares (o he
Snake alsc provided suitable habitat of similar quality characteristics. Current habital FETBERMNENt
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indicates tat a subsiantal number of the sub-Dasing havs siypam habial in good 10 extremsly
degraded condition {Table 3). There was aiso 2 significant level of uncenainty relative 1o the trend
in condition (Table 4). Specific comments pointed to channe! dewatering, changes to channel
mynphoiogy and increased sediment a3 malor factors influgncing nablial

The status of Yellowstone cutthroat rout within Nationat Forest lands in Idaho indicates a somewhat
nigher {53%) occupancy (Tabla 1), This assessment did not specify popuiation He history and
abundance charastieristics for Yellowstone cutthroat trout residing in Forest nabiials, There was,
however, an effort 10 idemily habitar statue and factors contributing to curren status (Tables 3 and
4. It is important to note that information contained in Tabiles 3 and 4 may at times seem inconsisient.
For some sub-basing more than one condition snd/or trend was identified andg for other sub-basins
condition and/or trend may have been omitted. The same is trus for the information associaled with
faciors linked to degradation and the land-use activities associatad with thoss sotors, There was aiso
ona instance where a sub-basin included two Forests. Of the 19 sub-basing which contained aquatic
habitats on National Foresis, 47% were identified as having good habita condition with 37% having
& fair rating and 18% having a poor habitat condition {Table 3). For the National Forests, in general,
dewstering, changes in temparaturs, channel modification, imited large woody dsbris and sadimernt
wore viewed as the fsctors with grestest affsct on habital condition. The iand-usa that was identified
as having the greatest influence was grazing followed by iogging, road construction and mining. The
Targhes National Forest had the highest proportion of sub-basing (7] with habilat rated as gooo
{88%) andi fair {43%). Habitat condition ratings for the Caribou National Forsst sub-basing (103
inciuded good {(20%). fair (40%) and poor (20%). The Sawtooth National Forest had only three
subr-hasing with 33% rated a5 fair and 33% rated a5 poor. Each Forest had 2 somewnat differant mix
of factors and land-use activities which contributed io the condition ratings (Tabla 4;. Channei
modification and/or sediment were primarily associated with degraded condition and grazing was
identified as the detracting land-use.

Wyoming

The assessment area included the Snzke Biver drainags from the State boundary with Idaho up-
stream 1o the headwaters and the Yellowstone River from e State boundary with Montana upstream
to the headwaters. Alse included were the major vibutaries (eg. Clarks Fork of the Yellowsione,
Bighorn River and Tongue River) that enter the mainstemn Yallowstone River's middie section. Twenty
five (28) sub-basin analysis units (Tabie 5) were established and a guestionnaire was complsied for
sach, The mainstem Snake River was divided into two analysis units; one ssciion batwean Palisades
Reservoir and Jackson Lake and ancther from Jackson Lake to the headwalers. in addition, most of
the major ributaries (Sall River, Greys Aiver, Hoback River, Gros Ventre Biver, Spread Creek, Buffaio
Fork angt Paclfic Oreek) ware treated as separats analysis units, The Yellowstione River assassment
inciuded sub-basing within Yellowsione National Park including a sub-basin that exiendsd rom the
north Park boundary to Yellowstons Falls and an analysis unit that extended from the Falls 10 the
south Park boundary. The headwaters above the Park were treated as 3 separals assessment uni.
The Clarks Fork of the Yellowstons River drainage was treated as a separate unit. Within the Bighom
River drainags there ware 8 sub-Dasing and there ware 3 within the Tongus Biver dralnags.

The amount of historical Yellowstone cuithroat trout riverine habliat within Wyoming was estimated
st 10,940 miles. This amount inciuded approximately 1,569 miles of sirgam habiiat that would have
been occupied by the “fine spotted Snake River* form {Table 5). These mileage estimates are likely
an over estimate resulting from the data base from which the information was taken, The particuiar
datz basze used (o provide the mileage information inciuded all perennial streams Including many
headwater streams that likely would not support fish. Mileage information for the Clarks Fork of the
Yellowstone was also included, even though, documentation indicates that the upper portion of the

17



drainage was fishiess above barrer falls [Jordan (1891). Hecemt informgtion coflectad within the
Greyoult River drainage indicates that there are approximately 29 milss of stream foll 10 suppon figh
{personal communication, Canter Kruse, University of Wyoming). In addition o the riverine environ-
rmarts, 113 lakes (most notable being Yeliowstone Lake} were icemitind gs being historically ooou-
pHed.

The Wyoming portion of the historic range, and spacifically that portion of the range wihin and
adjacent to Yellowstone National Park, has the most nistorical information relgting to presence and
relative abundance. Two of the earfiest accounts are associaied with explorations dirgoiad by John
Jacob Astor as pant of his involvement in the fur trade in the west in 1810, Astor sunported an
expedition isad by Wilson Price Hurt which traveled through the upper portion of the Wind River

rainage into the upper Snake River and then on o the iower Columbia Fiver (Franchere 1873).
Hunt's diary contained a reference to an abundance of "herring” in e Wing Biver and 11 is lkely that
these fish were sither voung cutthroat wout or mountain whisfish. Price also merntions the party’s
Himited success 1o net trout from the upper Snake River drainage. A second exgedition, lead by Flobert
Stuart in 1812, essentially back tracked on a portion of Hunt's travels {Rolling 1535) Stua's daily
account included reports of trout taken from the Portneu! drainage {Margh Cresk), Bear River
Drainage (these trout would have been Bonnaville cutthroat), the upper Snake Hiver nesr Big Spring
Creek and the Hoback River {aithough not specifically mentioned these were likely the *fine spotted”
formy. In 18684, an expadition under the leadarship of Major John Owen and Jim Bridger entered ihe
Bighorn drainage from the south in an effort o establish a travel route between the Oregon trail and
Moniana region (Seymour 1827). Owen's journal recounted the groups wavels down the Bighom
fiver and the first mention of trout cocurred when they encountered the Greybull River. A sscond
record of trout was associated with the Shoshone River, Another example i tha historical account
of L. John Bourke, who was with General Crook's company in 1876 as they entered into the upper
Tongue River drainage. Bourke's diary contains comments about a singie harvest of 500 fish and an
estimation that the 1550 troops had consumed between 10,000 to 15,000 trout curing a three waek
perind (Willert 1988), This same area was visited by Evermann and Sox it 1893 and the Ioliowing
ohseryations were made,

“Mary persons were seen along the river fishing for trout. Taking everything into consideration,
it would certainly be hard to find a more ideal trout strearn. Small parties have repored as many
as 800 fish taken with hook and line in a few days® (Evermann and Cox 1894).

Without exception, the early records of cutihroat trowt, in and around Yeliowsions National Park, refer
10 the populations as abundant to extremely abundant (Evermann 1881 Jordan 1881; Gilbert and
Evermann 1804 Kendsll 1814; Trotier and Bisson 1988}

There was considerabie uncenainty regarding how much of the mainstem Bighom and Tongue
Rivers, within Wyoming, supported cutthroat trout. Early setilers (187010 1800} to the Bighorn basin
near, Manderson, Wyoming report the presence of turties, catfish and a fish they reforred as “shad
{Personal communication, Mrs. Wanda Bond, Greybuli, Wyoming). These fish referred 10 as "shad’
may have been goldeye or sven possibly freshwater drum. Mrs, Bond also said that her father
indicated that rout were occasionally taken in the Bighorn River but she indicatad that ' trout wars
what the families were interested In they would go to Shell Cresk or some other smaller stream”. Given
that the mainstem Bighom River as far up as Manderson, Wyoming supporied fish and other aguatic
species associated with warmer water, it is uniikely that sutthroat trout were anyihing but cceasional
visitors resuling from orift out of the tributaries, In discussing the matier with Mr. Ron Moknight,
Wyoming Game and Fish Dapanment, ha felt that actuzl Mistoric trout habitar probably extended
downstream 10 somewhere between Worland and Thermopolis, Based on these reporis, the main-
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stern Bighom Hiver from the town of Kirby downsiream was not considered as historical Yeflowsions
cutthroat habital, even though cuithroat trout may have been prasent 1o 2 limitad extent,

Approximately 4,624 miles of stream habitat, in Wyoming, are presently inhabited by Yellowstona
cutihroat trout (Table 5). Here again the mileage estimates are likely inflated as a result of the
imformation from the Bighom and Clarks Fork basins and how that information was used. Inciudsd
within the total are 1,751 miles of stream habitat occupied by the *ine sponted® form, The curremnt
exient of ine spotted” Yellowstone culthrost occupancy has actually increased as a result of stocking
of hatchery reared fish into habitats outside of the *fine spot® range. Based on this information,
approximately 42% of the historic habitat was fefl to be currently occupied by Yellowstone cutthroat
rout. Even though this occupancy value appears to be relatively high, caution shouid again be
applied before arriving & any final conclusions. For most sub-basins, genstic integrity has basn
determined by meristic and/or visual techniques which have limited ability to detect hybridization with
rainbow trout. Coupled with this is the acknowledgement that 96% of the sub-basing have exotic
species presen, inciuding rainbow trout, or they have received past plants of rainbow trout {Table
B}. Until a more detailed assessment of genetic purity is undertaken it is orobable that ourrery
occupancy estimates are too high. The origins of existing populations were idertified as Heing
rernnant of historic popuiations o they wers linked to recent hatchery introductions, as in the case
of Mine spotted” Yallowsione cuthrog: trout. Within the sub-basi areas, the majority of cutthroat rowt
populations were determined to be secure and stable (Table 6), with a lesser number of sub-basing
having populations deseribed as being stable but at risk. Even though twenty four of the sub-basins
indicated the presence of exotic rowt species, only twelve indicated a concerm that exotic species
coule! be a threat o culthroal rout.

Historical references of aquatic habitat conditions, within Wyoming, are limited to information BUp-
piied by naturafist visits directed by the U.5. Commission of Fish and Fisheries (Jordan 1851,
Evermann 1831, Gllben and Evermann 1884). Thess early acoounis of habitat condition wera ustially
qualitative, but they provide a reference point for comparison. Jordan {1891) alluded to the numerous
falls, within the Yellowsione National Park area, which maintained a substartial amount of area
(estimated at 1800 sq. mi) in a fishless condition, Jordan also mentioned the influence of thermal
features on fish and water guality. Evermann's {1881 habitat descriptions of ths Snake River above
Jackson Lake (President’s Campj and within the Yellowstone River drainage included references 1o
waler wmperatures, water clarity | substrate composition and, In some instances, width and tdenth
characteristics. Gilbert and Evermann (1804) revisited the upper Snake River in 18¢2 and they
provided simitar qualitative observations. For il habitats supporting trout, historic abundance obser-
vations would likely correlate with excellent habital,

Asssssment of currert habitat conditions in Wyoming indicates a slightly different picturs with only
& minor portion of the sub-basins reflecting excellent habitat condition. A substantial number of the
sub-basine raflected conditions ranging from good 1o poor (Table 7). Trends associated with current
habitat condition were generally considered to be stable for both the habitais on Mationat Forest
administered land and those found in other ownership, The factors affecting aguatic habitat quslity
and some of the associated land uses are identified In Table 8. it s important 1o note that information
contained in Tables 7 and 8 may at times seem inconsistent. For some sub-basins more than one
condition and/or trend was identified and for other sub-basing condition and/or trend may have been
cmitted. The same is true for the information associated with factors linked to degradation and the
fand-use activities associated with those factors. Grazing, mining, logging, road construction and
agriculiure were the land-uses identified as contributing to channel dewatering, channel modification,
Emited large wood and increased sediment.
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The siatus of Yellowsions cuthroat in National Forests, in Wyoming, indicaies a somewhal higher
(35%) ocoupancy value for National Forest habitats (Table 8). No attempt was made 10 spacily
popuiation life history and abundance characteristics for Yellowstons cutthroat trout residing in
Forest habilats. There was, however, an efion 1o iderdify habitat condition and the factors assoclated
with condition (Tables 7 and 8. Of the 23 sub-basins which contained aguatic habitals on Natlonal
Forests, 74% were considerad 16 have good cutthroat habitat with 26% being viewed as lfalr. The
maiority of this habitat was viewed as having 2 siable trend. Habiat on the Bridger Teton National
Forest was essentially viewed as being in good condition and the trend was identffied as stable.
Limitad woody debris, elevated sediment levels, channel modification and channet dewatering were
the factors identified and grazing was the most significant land-use. Habitat within the Shoshone and
Bighorn National Forest sub-basins was equally spit betwesn good (50% of sub-basing) and lalr
(60%}). Four factors (channel dewatering/hydrograph alteration, channel modification, limited woody
debris and elevated sediment) associated with habitat condition were identified in all Shoshone
National Forest sub-basins. Grazing, mining and logging were the land-uses linkad to degraded
habitat condition. On the Bighorn National Forest, thers was congiderable uncertainty regarding the
factors influencing habitat condition. Only 50% of the sub-basins reported on factors contributing 10
habitat condition. Grazing and road construction were viewed as the primary land-uses contributing
i Increased sediment (Table 8,

BMontang

The assessmernt area within Montana included the mainstem Yellowstone River and tributanes
downstream from the Wyoming-Montana state line. Included were those portions of the Clarks Fork
of the Yellowstone River coourring within Montana, In total, thifleen sub-basin areas (Table 8) were
established and questionnaires completed. In contrast to previous assessments and evaluations
(Behnke 1678 and 1992, Hadlev 1884, Varley and Gressweill 1992} which glerpifiag historic habitat
within the entire Yellowstone FRiver drainage downstream to and including the Tongue River, this
assassment did not include the mainstam Yellowstone River downstream from about whare the
Bighorn River enters; nor does it include the lower portion of the mainster Bighorn Rivar or Tongue
Fiver drainage below the Stats fine as part of the historic range of Yellowstone cutihroat tout. The
rationais for not including the iower mainstem Yellowsione Biver was based, in par, on observations
made during William Clark’s (Coues 1893 as related in Evermann and Cox 1854) return trip along the
Yelinwstone River. Clark's diary mentioned that *some catfish and soft-shelled turties were precured”
near mouth of Tongue River. This cbservation indicates that habliat charactenistics not conducive to
supporting trout. Present day fish sampling within this section of the mainstem Yellowstone River aiso
substantiates that habitat conditions are not favorabie for the maintenance of trout popuiations
(Personal Communications, Phil Stewant, Montana Depariment of Figh, Wildlife and Parks). Ancther
source of information that provides an understanding of Yellowstone cuithroat distribution is from the
diary of L1. John Bourks (Willert 1986). Bourke's diary provides detailed daily accounts of conditions
and circumstances associated with General Crooks (1878) wavels in the Tongue and Rossoud
drainages. Bourke made several notations regarding the poor guality of food that soldiers were
raquired to eat. Upon arriving at the Tengue River near the present city of Sheridan, Wyoming, Bourke
goss 1o greal lengihs 1o express his exciiement and gratitude for having trout 1o supplement figld
rations. After leaving the upper Tongue, the Wyoming Company under General Crook’s leadership
tollowed the Tongue River downstream well into Montana and then crossed over into the Rosebud
Cresk drainage which enters the Yellowstons above the Tongue River. Bourke's account again
addresses the poor quality of field rations but there is no mention of fish being part of their dis. The
fact that fish and specifically trout were not mentioned is probably a funiction that they were no longer
available, A final indication that rout populations did not reside in the lower portions of these
drainages comes from family accounts of early settlers of Lodge Grass, Montana which indicated that
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trout were taken from the Little Bighom drainage upsiream of the town but not downstream (personal
communication Robbin Wagner, LSFYS).

The smount of historic Yeliowstone culthroat trow rivering habitatl within Montana was estimalsd at
1,827 miles {7 able 95, In addiiion o riverine environmanis, 2 lakss were identifiad as being historcslly
oooupied. Litle historical information is available for the Montana portion of Yellowstone cuttiwoat
range, Evermann {1881} as part of his investigation of potential hawchery sites visited Reese Creek,
a small tributary of the Yellowstone River just north of Yellowstone National Park and Botteler Springs
which is located on the westside of the Yellowstone River about 25 miles south of Livingston,
WMomana. Even though Evermann did not specifically mention froul being present &t the siles visited,
he did maks the commean sthe Yellowsione Hiver Inthe immediate vicinity has an abundance of rowd,
many individuals of very largs size being noticed”,

Current ocoupancy estimates indicate that approximately 525 miles of stream habiiat are presently
inhabited by Yellowstone cutthroat trowt (Table 9. Based on this information, approximataly 32% of
the historic riverine habiat was fell to be currently occupled by Yellowstone culthroat trout. Of the
thres States, Momana's assessment of current occupancy of historic habital s likely the most
accurate. Subsequent 1o Hadiey's {18584) sigius report, & concentad affon, beginning in 1988, was
inttiated to more accurataly define where "genstically pure® populations ceour (Tabls 8} To date, 88
samples have been sent 10 the University of Montana for slectorphoretic analysis and 65 sireams
have been identified as having genstically pura populations of Yellowstone cutthroat trout. 1t is likely
that the genetic validation compieted to date covers the majority (80 to 90 %) of current riverine
populations, Concern for rivering populations ied to the formation of an informal working group of
fishary professionals who drafted a management guide for future protection and conservation of
Yeliowstons cutthroat within the Yellowstone Biver basin {in preparation, Montana Depanment of
Fish, Wildlife and Parks and Wyoming Game and Fish Department). The majority of riverine cutthroat
trout populations were determined to be stable but at risk (Table 10). All sub-basins supported exotic
species and in eleven (11) sub-basins exctic trout were viewad as a threat 1o Yellowstone cutthroat
trout. Recent expression of the threat axerted by introduced trout has oocurred in several instances
within the Montana. Competing species such as brown trout (8.g. Bad Canyon Creek, Stiliwater
drainage) and brook trout {8.g. Smith Creek, Shields River drainage) have replaced culthroat o a
sigrificant degree in many streams. Within Little Mission Creek there has been recent (since 1986)
rainbow trout hybridization of the genatically pure cutthroat population probably as a result of rainbow
trout movemant from a private pond. Yellowstone cutthroat trout (genetically pure) from MoBride Lake
have besn 2 maior pant of Moniana's mouniain lake fishery management and thase lake populations
will play a valuable role in future conservation. Within Montana, 143 mountain lakes currently support
discrate popuiations which have a high probability of being genetically pure. To date only a few lake
populations have been analyzed for genetic status and the resulis have indicated that a very nigh
percerdage are genetioaly pure Yeillowstone culthvosl out,

Historic raferences relating to habitat conditions are virually non-existent. Naturalists who vislied
sontana mads itle reference 1o habitat condition. # is reasonable to assume that historle habltat
gonditions were favorabie for trout and very similar to those abserved in ldaho and Wyoming. Gurrent
habitat, within Montana, indicates that a subsiantial number of sub-basins have habiiat conditions
rated as good to poor (Tabie 11). A significart number of the sub-basin assessments aiso indicated
that the trend in habitat condition was either stable or declining. It is important 1o note that information
contained In Tables 7 and 8 may st times seem inconsistent. For some sub-basing more than ong
condition and/or trend was identified and for other sub-basins condition and/or trend may have been
omittect. The same is true for the information associated with factors linked to degradation and the
land-use activities associated with those factors. Factors affecting aquatic habitat quality and some
of the associated land uses are identified in Table 12
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‘The status of Yallowstons sulthreat trous within Nationa! Forests in Montana indicales a substantially
higher (64%) ocoupancy rate (Table ). No attempt was made to define iife history and abundance
characteristics but, information gained during the colisction of fish Jor genetic testing Indicated that
most populations were isclated into resident groups that had little possibility of interaction. Abun-
dance levels were considerad as common to rare. All but one of the lakes supporting Yellowstons
cutthroat trowt wers associated with the Mational Forests in Momtana and most were found in
wildernaess settings. Of the 11 sub-basins which contained Yellowstong cutthroat habiials, 85% were
viewed as being in good condition, 36% were rated as fair and 18% were congidered poor (Table 11).
Condition trend was considersd 1o be stable for most of the sub-basins, Por the Custer National
Forest 75% of the sub-basins reflected good habiiat in a stable trend. Road construction, logging and
grazing were the land-uses viewsd as having the greatest impact 10 channe! modification, dewater-
ing, limited large woody debris and increases of sediment (Tabie 12). Within the Galiatin National
Farest, good 1o fair habitat conditions were identifisd for most sub-basins and the trend was Wdentified
as stable. Road construction, logging, and grazing were idsntified as having the greatsst influence
on channel modification, Imiied woody debris and Incressed sediment. ARteration of hydrograph
andor channet dewstering was slso identified a3 g problem.

POPULATION ECOLOGY AND STATUE SUMMARY

Popuiation ecology of Yellowstone cuithroat trout is likely quite similar 1o most salmonids native 10
western portions of the North American continent, Native salmonids in western drainages liksly
existed as metapopulations (Shalfer 1887, Hanske and Gllpin 1821). There is genatic evidence which
supporis the probability that Yeliowstone cutthroat trout evolved as a distinct metapoputation (Adlen-
dorf anc Leary 1988). Under matapopulation theory, Yeliowsione cutthroat trout probably evoived as
groups of sub-popuiations having varying habilat patch sizes and guallly and Inter-connectivily.
Thers were likely cortinuums for ocoupied habitats, varying from extremely small, low quality headwa-
ter habitats to very large, high quaility habilat, Connectivity may have been minimal for small, isolated
headwater populations and maior for the populations associated with the larger adfiuvial and fiuvial
populations which moved annually from one portion of a drainage to another. Movement and
subsaquant genstic exchange, to varying degrees, by individuals within resident popuiations were
probably limited to portions of the home stream (Rieman et al. 1983}, unless high population
densities, or catastrophic or climatic events forced individuals to move to downstream iocations.
Populations occupying larger downstream environments likely served as strategic links 1o many
neadwater populations. Not only was there potential for exchange of genetic material, individuals
were readily available (o re-populaie environments when localized extinctions occurred. Under
metapopulation theory it is likely that some populations were more stable and robust, while others
may have axperienced commaon, localized extinction (Risman and Mcintyre, 1993). Populations within
the larger tributary streams and the mainstem rivers at times would have acied as *sources® and at
other times *sinks® (Pulliam, 1988; Stacey and Taper, 1982).

Erwvironmental considerations are of importance in metapopulation theory, Quality and quantity of
living space {e.g environmental patch size) ars Important factors which detarmine tha presistence on
individual populations. Local headwater ervironments and those environments into which the head-
water streams flowed, theoretically, would be influenced by random environmental evenis mora than
would larger, diverse snvironments. Populations associated with complex habitats tend to be more
stable than those in simple habitats because they have greater refuge from environmental change
{Reimen and Mcintyre, 1993 and others). From an evolutionary perspective, connectivity between
Yelowstone cutthroat populations and availability of a diverse array of localized populations residing
in high quality habitat served 1o provide long-term stability and lowered the potential risk of total
extingtion
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Unfortunately, many Yellowstone cutthroat troul popuiations, currertly exist as localized remnants
{Table 13 of original sub-popuiations with ittle or ne connectivity. Others owe their existence 10
hatchery programs. Current estimates indicate that Yellowstone cutthroat occupy 41% of historic
rvering envirgnments throughow the historic range. in addition, thare are about 450 lake environ-
ments, within the historic range, that currently support Yeliowstone cuithroat trout. The number of
lake enviranmeris curently supporting Yellowstone cutthroat populations represenis a 380% in-
crease over historic levels. Additionally, there are now numerous riverine and lake popuigtions in
existence outside of the historic range (Hadley 1984; Variey and Gresswel 1888 resuliing from
axtensive stocking,

Caution should be applied before developing conclusions relative 1o overall Yellowstone cutthrost
status, With the exception of populations in Montana, most populations have not received sufficient
testing for a definitive assessment of genatic status (Table 14). Based on the findings in Montana,
genetic conamination is probable for most cutthroat populations that have been expesed W ralnbow
trongt or sutthroas of hatohery origing Az pointad out in this asssssment and others previously cited,
fragmentation and population isolation has cecurred as a result of streamn dewatering, replacement
by introduced non-pative fish, hybridization, substantial environmenial change, and overharvest.
Many populations find themseives in a form of ecological 'catch 22°. Most owe their current existence
to passage barriers, whether natural or man-made, which have effectively controfied access af both
contarminating and competitive species which are present in nearly all areas of the current range
Table 15}, At the same time (hese populations find themselves restricted to refatively small "patches”
of nabitat that have, in many cases, been degraded by human activity. Viability concerns increase
with decreasing “patehy size, declining habitat quality, and complaxity, and increased isolation from
*sourcs” populations.

Aguatic environments inhabited with Yellowstona cutthroat trout on National Forest lands tend to be
in hetier condition and support morg populations. Present estimates indicate that 63% of historic
riverine habitats on National Forests still suppon populations of Yellowstone cutthroat. Most of the
currently occupled lake habitats are found on Nationai Forast administered lands. Because of lirnited
genetic testing, caution should be used before development of final conclusions relative to current
status within the National Forests, As more definitive genetic information becomes avaiilabls, itls lkely
that fewer genetically pure populations will actually exist on the Nalional Foraesis.

MANAGEMENT CONSIDERATIONS

The long-term well-being of Yellowstone cutthroat trout will require a comprahensive and well coordi-
nated conservation approach. A shared vision of goals and objectives betwaen agencies and
individuals that have iegal responsibilities and vested interests will be essential to Jong tenm sucCess.
An on-going effort to davelop 3 management quide for Yellowstone cutthroat trout within the Yeliow-
sions River basin should be a management cataivst for developing the shared vision of responsible
agencies and individuals. The *Management Guide® recommends goals for providing protection,
maintenance and restoration within the historic range of Yellowstone cutthroat trout. The Manage-
mant Guide is equally applicabls to the Snake River portion of the historic range. Frincipis compo-
nents associated with the management guide and specific application based on findings of this
assessment Includs the nllowing:
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Erataction

First priorhy of any conservation sirategy should be focused on protection of remaining populations.
i is essential that genetic and population integrity be preserved and protected. This includes notonly
protection of individual fish and associated populations, it includes protection of aguatic environ-
ments and related watersheds, Protection implies that there is sufficient Information avallable 10
idertify where genetically pure populations exist and an understanding of population health and
arwironmenial (ecological) condiion. Protection implies elimination of detrimental influences.

1. Yeliowstone cutthroat trout populations need 1o be screened for genetic purity. This is
especially true for poputations in idaho and Wyoming where only limited testing has occurred
to date. Information collected during genstic validation of Montana cutthroat populations
revealed that a substantial number of populations have been contaminated by rainbow trout
and other cutthroat subspecies. Information on genstic status will provide a clearer under-
standing of the nead for protection,

2. Yellowstone cutthroal trout popuiations in ail three states will benefit from protection from
non-native fish, primarily introduced saimonids. Hybridization and replacement have drastical-
Iy influenced Yeliowstone cutthroat trout throughout the historic range. Introductions of rain-
bow anid hatchery cultured outthroat trout have contributed to massive hybridization, Introdug-
tions of brown trout, brook frout and other figh species have depressed cutthroat popuiations
and have in some instances led to total biotic replacement. Protection of remaining popula-
tions of genetically pure Yellowstone cutthroat trout will require States to insure that stocking
of non-native salmonids does not ccour and that non-native fish access into Yeliowstone
outihroat trowt habltal is restricted,

3. Protection of Yellowstone cutthroat habilat is essential for preservation of current popula-
tfions. A significant number of populations exist within headwater areas in small stream set- ‘
tings, Habitat condition, to a substantial degres, serves as the controiling influence of individus-
al health and population stability. Land-uses which can have negative influences on habaat
nead to be modifisd w0 minimize afiscts. This is particularly true for habitat on the National
Forests and other federal lands. Fulure preservation of Yellowstone cutthroal trout will iikely
be dependent upon healthy aquatic scosystems eceurring within Yellowstone Nationai Fark,
the eight National Forests and to g lesser degree BLM lands.

4. implementation of harvest regulations is necessary for population protection. States should
raview current harvest reguiations and implement those changes that would serve 1o protett
Yeliowstons cutthroat rom over harvast. The Nationa! Forests, National Park Service and other
iand management agencies need 1o avaluate access and user facilities and implemant chang-
g8 needed ¢ provide proteciion,

Mainlenance snd Enhancement

it is important to take the necessary actions o improve upon conditions that are considered 1o be
less than ideal 20 as {0 insure long-term maintenance of the pure populations. Maintenance and
enhancement therefore become the second prioriy of Yellowstone cutihroat wout conservalion.
Enhancement of ecological condition, both biotic and abiotic, serves as a primary action. Mainte-
nance wouid include those actions necessary 1o improve the potential for long-term existence of each
pure population,
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1, Maintenance and enhancemens may require removal of hybridizing and competitive species
from within Yellowstone cutthroat trout watersheds or adiacent drainages. in situations where
Yeliowstons cutthroat popuiations gre likely 1o De neqgatively influenced by other fish species,

the States will need 1o take appropriate action to eliminate potential threats.

2. Some populations may require anfficial supplemeniation to off-sst negailive influences
asgociated with Imited exchangoe of genatic material or 1o provide critical mass necessary for
pompdation increasss.

2, A significant pumber of the gub-bagsins had habiiats that were rated iess than good. Habiiat
restoration and enhancement actions that would lead 1o Increasing habiiat quality ratings

shouid be implemented, espacially Tor habitats within the National Forests and other federal
fands.

4. it may aiso be beneficial to extend current distribution by introducing Yellowstone cutthioat
imo waters which were not historically ococupled but are within the historic rangs. included
would be lakes and streams that wers historically fishisss but that currently suopor non-native
species, It may alsc be desirabis 1o introduce Ysllowstone cutthroat into environments that are
currently fishiess pending a thorough analysis of each water proposed,

5. Maintenance of Yellowstone cunthroal rout populations existing outside of the historic range
may serve 1o enhance the conservation of this subspecies. If populations existing outside of
the historic range pose e threat 1o native flora and fauna, preservation of thess populations
should be considered as a conservation measure. This would only appiy to gensticaliy pure
populations and protective and mainienance considerations would apply.

Rastoration of Yellowstone Culthrost Trouw

Thae third focus (Driority) of Yeliowstone cutthreat conservation would be associated with increasing
the number of pure populations and expanding the distribution within the historic range. Protection
and maintenance of axisting populations will kely be insufficlent to Insure long-term Yeliowsione
cuithroat existence in some of the smaller streams. There is 3 very real need to increase population
numbers and distribution as an effective hedge against localized extinctions. To the extent biclogical-
iy feasibie and socialy acceptable, Yellowsions cutthroat trout should be re-established into historic
habitats. Decisions associsted with restoration should also inciude provisions for future protection
ang mainsnance,

1. Consideration should be focused on ganstic restoration of hybridized populstions through
repeated introductions of genetically pure individuals. Population specific genetic information
wilh be needad o evaluate the applicability of this option,

2. States should consider replacemant of non-native fish species and re-establisnment of
genetically pure Yellowstone cutthroat popuiations in as many streams and lakes as practical.

FIRAL CONCLUSIONS

iny addition to protaction, maintenance and restoration effors, there is a need for increased research
and education. The current status of Yeliowstone culthroat trout is aresult, inlarge measure, of a poor



undarstanding of man's actions and Influence. Tha decline in Yelowsions custhroat can be attribuisd
10 non-native species introductions, habitat changes and overharvest

The success of any conservation strategy, focused on insuring long-term well-being of Yellowsione
cutthroat trout, will be proportional to public acceptance and an improved understanding of scologh
cal conssgusnces. Successful conservation will be dependent upon a willingness, of thosa that have
a responsibility 1o Yellowstone cutthroat trout, to actually do something 1o make conditions bolter,
To date, the saving *When all is said and done, more is said than done” dramatically applies 1o the
conservation of native fishes and specifically to fish within the western United States, including
Yallowstone cutthroat trout. |t is vet to be seen, in the conservation of Yeliowstone cutthroat trout,
the saving can and will be re-written to reflect that “When all was salid and dons, more was done and
than aver sail.
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Chapter 3

Bonneville Cutthroat Trout
Oncorhvnchus clarki utah

Don Duff, Aguatic Ecologist
Forest Service/Trout Unlimited
USDA Forest Service
£238 Federatl Building 125 South Siate Streel
Salt Lake City, Utah 84138

INTRODUCTION

The Bonneville cutthroat trout (BCT) is the only trout native to the Great Basin within Utah. This
subspecies is endemic 1o the Bonneville Basin, the largest endorheic basin in the Great Hasin ol the
western North America, comprising about 132,850 km2, Lake Bonneville once extendesd over 51,840
K2, with a maximum depth of over 300m. About 30,000 vears ago the Bear River lost its connection
with the Snake Hiver through volcanic activity and changed fis course into the Bonneville Basin.
Ancestral cutthroat trout could have been prasent before this divergence but would have been
exposed to Yellowstone cutthroat yrout from the upper Snake River basin as the Bear River flowsd
into the Bonneville Basin. Historically, subspecies are geographical races, isolated and differentiated
from all other subspecies of the species. Probably two separate ancestral invasions of the Bonneville
sasin occurred. Both invasions would have probably come from similar ancestor Yellowstons cut-
throat trous of the Snake River and some mixing-blending should have occurred {Dr. Hobert Behnike,
personal communication 1996). Behnke states that although the Bear River uiah do share more
close-ralatedness to the Yellowstone cutthroat, becauses they came into the basin later than the first
invasion, they share enough similarities 1o the other wiah for all 10 be regarded as one subspecies.
This mixing and the apparent genetic differentiation is evident today between the Bonnsvills cutthroat
trout from the Bear River basin and those from the main Bonnaville Basin (Behnks 1882, Hickman
1578, Shiozawa et al. 1983},

The subspecies was historically abundant throughout all suitable waters of the vast Bonneville basin
area encompassing portions of Utah, Nevada, idaho, and Wyoming until about 8,000 years ago
during the final desiceation of ancient Pleistocene Lake Bonneville (Broecker and Kauliman 1985,
Hunt 1853). At this time the cutthroat trout were forced into streams throughout the basin, forming
isolated, disiunct populations (Figure 1). For example, the Snake Valley strain of the Bonneville
cuthroat has been geographically isciated from the eastern Bonneville Basin for about 8,000 years,
However, reproductive isclation may have occcurred long befors that time as glacial Lake Bonnevilie
was notad for many large iake level fluctuations during its history. Many populations throughout the
hasin became isclated from one another since thai time by this natural habliat fragmentation. The
iake s Snake Vallev arm was rather ephemeral in geographical time, and only during the lakes
maximum elevation {ca. 18,000 BP) was it connected, and then isolated from the rest of the basin as
the lake level dropped (Behnke 1976). Zoogeographical evidence for fish distribution in the Great
Basin points to their occurrence habitats in which they have been able to reach through surface-water
migrations. Thus, their dispersal is very closely finked with climate and hydrogeographic history
{Hubbs and Milier 1948},
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So, it appears that the Snake Valley population, as well as other sub-bagin specific populations, could
have evolved through events possibly during relatively shor periods of desicoation, when toul were
isolated in Snake Valley, and in other areas of the basin. As lake levels rose again, the rout may fave
mairtained reproductive isolation in thelr parent stream. Such reproductive isclation would have
allowed sufficient time for considerable genetic divergence. Tha presence of this unigue race should
be concern for protection of remaining relic populations throughout the hasin B is recognized that
BCT are a divarse group within the cutthroat rout subspecies. Scientists recommand the various
existing populations shouid be considered unique entities and mixing of the groups should De
avoided {Behnke and Zarn 1978, Shiozawa, Bvans arpt Witllams 1983).

While some stream populations survive, the BCT evolved primarify in a lake {lacustring) enwironment,
Upon desicoation of Lake Bonnaville, troul wers orimarily restricted to pergnnial ribwariss, and
connected watersheds and sub-basing: only Bear Lake, Utah Lake, and Panguitch Lake retainsd
lacustrine populations, Thesa historic laks poputations have been aextirpated axcept in Bear Lake,
Remaining BCT populations in the Benneville Basin are a unique eyvoidionary and biclogical heritage
of the Great Basin, However, during the last 150 years the Bonneville cutthroat trout metapopulations
have bean significantly reduced through anthropogenic activities. This loss of conmectivity to sub-
basins, non-native introductions, habitat fragmentation, and decreases in BOT throughout the Basin
comtinue 1o threaten its recovery and may even preciude its Tuture survival,

in the most recent comprehensive review of the taxonomy and distribution of cutthroat frout, Behwika
{1992) separates BOT into three slightly diferentiated groups associated with: (1) the Bonneviile
Basin proper (including the Ogden, Prove, Weber, and Sevier Rivar dreinages); () the Snake Vallay
of Utah: and (3) the Bear River drainage. Research by Shiozawa et al. {19983} also categorized the
Bonnaville cutthroat frout into three main subgroups: (1) the Bear River form; (2) the Southem
Bonnaville form {actually described from the Virgin River drainage); and {3 the main Bonnaville Basin
form,

However, for the purposes of this habitat conservation assessment (HCA), 1 will differentiate the
cutthroat trout groups within the Bonneville Basin into four hydro-geographic areas: (1) Bear Hiver
Bonneville cutthwoat trout (BRB), including those population within the Bear River basin of Litan,
[danho, and Wyoming, from its headwaters to entry into the Great Salt Laks; {Z) Northern Bonnevilie
cutthroatl trout (NB), which includes the waters of the Ogden, Waber, Jordan, and Spanish Fork
Rivers, and ihe Utah Lake sub-basing; (3} Southern Bonneville cutlhroat trout {28), which includes
the Sevier Hiver, Sevier Lake, and Escalante Desert sub-basins, as well as the Upper Virgin River
sub-basin in the Colorado River Basin, where several transplanted populations exist; and {4) Westem
Bonneville cutthroat trout (WB), which includes the Utah-Nevada portion of the Gregt Sakt Lake
Desar, from the Raft River Fange on the noith 1o the Snake Valley area on the south, also nciuding
a *closed sub-basir’ in adjacent Nevada, where several transplanted populations occur {Figures 2
and 31

ASSESSMENT METHODSE

The assessment conducted for BCT populations was outfined in the HCA Introduction ssction. State
and federal fisheries managers within the Bonneville Basin {(Utah, Nevada, Wyoming, and iddaho) were
contacted and provided the HCA guestionnaire for completion. In addition, others with exparience
and expertise in BCT occurrence and distribution were contacted, including indivicuais from universi-
fies, other state and federal agencies, and conservation groups.
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Historical references reiating to the ocourrence, distringion, and shundance were usad 10 provids
a historical perspective to existing status and distribution. While primarily qualiiative, the historical
obsarvations provided information on rout habitat ocourrence and good stream and riparian habliat
condition. | assumed that 258% of the intermitient stream miles wers historically once perannial walers
which have besn altered by anthropogenic activities (UDWR 1881}, Similarly,  assumed that up (o
90% of most perennial waters historically comtained BCT populations. Historical records cited provide
reference 1o rout oocurrence in most perennial waters containing sultable habital, from headwaters
o low-slovation reaches, Many waters once iributary 1o Laks Bonneville still provide perennial stream
habitat, with seasongl use of some infermitent reachses, as stream channels dip and meancer below
higher terraces of the anclent lake Mubbs and Miller 1948).

iformation for mapping and strearm mileage by sub-basin, both perenmial and intermittent, was
shtained from the U5, Geclogical Survey and Utah Automated Geographic Reference Center geo-
graphic information system (GIS) data. Maps of the Bonneville basin and individual national forest
maps were 3is0 used to validate siream miles and population iocation. State and federal resource
dats bases, where avaliable, wers also usad.

CURRENT STATUS

‘the BCT in the Bonneville Basin is considered s unique subspecies of westemn cutthroat out.
Previous status reporis have identified the need to protect its remaining populations and habitats by
state and federal management agencies throughout its range. The American Fisherias Society (AFS),
in 1679, listed BCT as *threatened® throughout its range due to continuing degradation of habitat and
hybridization with exotic non-native) species. The LS. Fish and Wildlite Service (FWES}, In 1980, the
FWS announced 2 siatus review of the BOT. In 1982, the FWS ideniified the BCT as s Categoy il
candidate species (47 FR 88484, Decamber 30, 1982}, The FWS, in 1885, re-ciassified the BOT as
a Category | cangidats species (50 FR 37958, Septemnber 18, 1988}, The AFS, in 1088, re-classified
BCT as *endangered®. The FWS, in 1984, listed the BCT as a declining candidate species, Category
il (59FR 58982, November 15, 1984}, In 1996, under revised priorities for fistings, the FWS has
discortinued their Categorical status, and only thosa species previously identified as Category | are
now considered candidate species. The BCT therefors, is not a candidate species at this time, but
the FWS remains concerned about BCT siatus and encourages further research and study to resolve
its conservation status, Utah considers the BCT 2 species of spacial concern (&1 status) and has
considered it within a conceptual management plan for all cutthroat rout in Utah (Schmidt et al
1988). Also, in 1995, Ulah formed a interagency conservation team for the BCT and has developed
a draft conservation agreement and strateqgy plan for its recovery (JDWR 1996). in addition, similar
ongoing conservation strategy effors are being undertaken in Nevada, daho, and Wyoming for BOT,
Figure 1 fllustrates the historic rangs of the Bonneville cutihroat trowt.

This assessment reporis current sigtus and recent investigations, primarily on national forest system
(NES) lands by state and federal biologists. This assessment identifies 67 pure populations oocupy-
ing habitats on NFS lands, including four iakes, in 15 major sub-basins, two are ocated outside the
Bonneville Basin (Figures 2 and 3). The following cccurrence of these populations on NFS lands, by
state, ist Utah 48%, Wyoming 33%, idaho 13%, and Nevada 6%. In addition, there are 15 populations
occupying an estimated thirty-four stream miles which may be classified as *suspect® pure BCT, but
sdditional genetic validation is necessary o clarify the uncertainty in lineage. This concemn for
determination of genetic status is most pravalent in the Bear River sub-basing where the native
cutthroat trout (BAB) shares a close-relatedness 1o the Yellowsione cutthroat trout from ancestral
invasions into the Bonneville basin and Lake Bonnaville (Behnke 1892, Shiczawa and Evans 1954,
Baehnks and Probsiel 1398},
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Cverall, the assessmert indicates that 2 total of 81 pure populations exist within the basin, The
additional populations off NFS lands occur on other federal, state, and private fands. The total
includes those which have been establishad from remnant populations, Populations occupying NFS
iands accoun for 83% of BCT popuiations. The BLM lands account for 14%, while state, county, and
private lands each support 1% of BCT populations. Although the BCT s currernt distribution has been
greatly reduced from its historical range, and existing populations throughout the Basin continue 10
remain at risk in overall status, the replicated populations tend to be sacure, stable, and expanding
within their oocupied habital

Other states within the Bonnavilie Basin, with shared responsibility for BCT management aisc consia-
er special status for the subspesies. In 1987, Nevada developed an interagency “Bonneville cutthroat
trout species management plan’, in cooperation with the FS and BLM for management and restora-
tion activities in the Snake Valley-Spring Valley sub-basins (Haskins, 1887). Nevada formerly classi-
fied the BOT 2 "siate sensitive® spacies, but in 1085 that designation was dropped, and the BCT
classified only as a game fish with no special harvest restrictions. The BCT le considersd a sensitive
spacies and 2 species of special concem by: Wyoming, the Forest Service (FS), and by each of the
four Bureau of Land Management (BLM) State Offices. Wyoming developed an interagency S-year
rmanagement plan (1993-1897) to govern managemsnt and conservation sirategies betwean the
state, FS, and BLM in southwestern Wyoming sub-basing {Remmick et al. 1993, Binns 1881},

iiano considers the BOT to be a sensitive spacies. in 1894, Idaho devsioped an inter-agency “Habitat
Conservation Assessment and Strategy for the Bonneville Cutthroat Trowt®, in sooperation with the
F2 and BLM. They also developed a separate, single drainage, Conservation Agreemert {CA)forthe
Thomas Fork of the Bear River, in cooperation with the FS, FWS, and the local grazing association.
The irent of these documents was 1o facilitate management designad 1o reverse the decline of BCT
habitat and populations in southeastamn idaho (Skully 1993, 1995).

RESULTS AND DISCUSEION

Thiz assessment of status and distribution is intendad to both expand and reinforce earlier repons
documenting the occurrence and abundance of the BCT (Hickman 1977, Dulf 1977, Hickman and
DUl 1978, Duff 1988, Behnke 1982, Kershner 1895}, Current information is based on the resulis of
questionnaires, interviews, ongoing fisld investigations, and professional knowledge of the subspe-
cies over iis entire range. In order 1o ease reporing and discussion, the findings will be presented
oy BOT population, group, location, and hydrologic sub-basing, by state, and by National Forest
{Figures 2 & 3}

BONNEVILLE BABIN

The occurrencs of the BCT within the Bonneville Basin since the desiceation of ancient Lake Bonnev-
iie left the subspecies isolated in four separate, major geographic areas, namsly the WE were
geographically isolated in desert “island ecosystem” mountain ranges, while the three other popuig-
fions, Le. BAB, NB, and S8 occupied rather iarge riverine systems in major basins that contained high
quality habitat and strong populations capabie of dispersing within sub-basins supporting metapop-
vlations. However, some populations, like the WB and 88 forms, became isolated with no connactivity
1o larger waters due to occurrence in mountain streams separated Dy desert valleys. This sssessmant
estimates that 90% of Bonneville Basin sub-basins historically contained the BCT (Tables 1,2). Since
the Bonneville Basin cccuples a four state area, several sub-basins are shared between the Sigtes
of Utah, Nevada, idaho, and Wyoming. The BCT cccurrence in sub-basins will consider each State
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Historic Populations

Bear River Bonneville
Western Bonneville
Northern Bonneville

Southern Bonnevilie
Present Occupancy Sites @

-Ashley National Forest
-Bridger-Teton National Forest
-Caribou National Forest

-Dixie Nationsl Forest

-Fishiake National Forest
-Humboldt National Forest
-Manti-La Sal National Forest
-Sawtooth National Forest
-Jinta National Forest
-Wasatch-Cache National Forest

Figurs 2. Bonneville Basin with locations of Nationa! Forests and Bonnaville cutthreat trout historic

population areas and occupancy sites.
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HYDROLOGIC UNIT MAP

14 Upper Colorado Region
15 Lower Colorado Region
18 Great Basin Region

17 Pacific Northwest Region

Historic Populations

Bear River Bonnevilie
Waestern Bonneville
Northern Bonnsyville

Southern Bonneville

WYOMING

NEVADA

14

S
SRR
e

Figure 3. Benneville Basin hydrologic sub-basins and Bonneville cutthroat trout historic population
gecgraghic areas. a1



separately for ease of reporiing and because each State considerad thelr pomistions 25 separgle
entitics. In sub-basing cuiside Utah but within the Bonnaville basin, the BCT historically ooourret in
80% of Mevada sub-basine, and 100% of sub-basins in idahe and Wyoming.

in recert times, since maior ssttement by European man in the mid-1800°s, massive destruction of
stream ecosystems and increased fragmentation of habitats occupied by the BCT has ocourrad.
Primary caussl sgerts of this destruction were stream waier depietion and loss from irrigation
diversions, dams, logging, mining, fvestock grazing, roading, overnarvest of fish, and massive
basin-wide introductions of exotic {non-native) fish spacies (Popov and Low 1950, Behnke 1960,
18092, Sigler and Sigler 1986, 1887). Millions of wout wers stocked hasin-wide from the igte 1800510
1950's by state and federal managers. The Forest Service (FS) was a willing panner in this stocking
sffort and in 1930 alone some 34.5 million trout were stocked by intermountain States on National
Forests, with the FS stocking an additional 15.6 million that same year (USDA 7S 1984, This
indiscriminate and wide-spread stocking of exctic trouwt, especially rainoow rout since 1883, Inio
virtuaily every habitable water body of the Bonneville Basin and their subsequent hybridization with
indigenous BCT, coupled with habitat loss, was the primary cause for the almost complete simination
of pure BCT populations.

Habitat fragmentation and isolation in smailer headwater reaches of sub-basing contributed o the
extirpation, over tme, of BCT populations. As BOT populations became more isolated, through
habitat loss, hybridization, and compelition with introduced exotics, entire watershad and sub-basin
metapopuiations declined and finally wers extirpated. Habitat ragmentation, (oss of stream connec-
tivity and disruption of aguatic ecosystems has been shown in other studies of trouts 1o increasingly
isolate populations as well as isolate or eliminate unigue ife-history forms {(Reiman & Mcintyre, 1995},
As a result of man's collective and cumulative activities BCT popuiations have been extirpated in 50%
of the Bonneville Basims sub-basins in Utah, 75% in Nevada sub-basins, 33% in ldaho sub-basins,
and 50% In Wyoming sub-basing (Table 1),

The historic occurrence of BCT populations, by major basin and sub-basin, population, ang by
specific national forest and state is shown in Tables 2, 3, 4, and &, The BCT has been exiirpaied in
67% of the total sub-basins of the Bonnaville Basin on ning NF's. In Utah, the BCT has been extirpated
in 76% of sub-basins on NFES lands of six NF's, and 43% of sub-basins on two Waho MF's, Boih
Nevada and Wyoming NF's (Humboldt and Bridger-Teton) have BCT populations in each of their ong
sub-basins with NFS lands. Three NF's (Sawtooth, Uinta, and Manti-La Sal) have 100% extirpation
of BOT in all thirteen sub-basins on NFE lands {Table 3.

This current assessment indicates (Tables 6, 8a-d) that approximatsly 5,137 perennial stream miles
ocourred in the Bonneviile Basin, most of which may have been cccupled by BCT populations.
Current occupancy on NFS lands account for 67 pure BCT populations {includes 4 iake sopulations)
in 190 stream miles. The total pure BCT populations within the basin, including all other [ands,
consists of 81 populations cccupying a total estimated 234 stream miles. This totsi is based on
sstimates obtained from state and federal fisheries biclogists. National Forest waters account for 81%
of the known BCT ccoupied stream mileage habitat and 83% of BOT populations.

Historic NF siream miles account for 32% of the basin's total historic stream miles. Current occupancy
by BOT on NF siream miles is only 3.7% of the basins total historic stream miles and only 11.5%
oooupancy of the total NF historic stream miles. it should be noted ihat most BOT cooupancy 810
fragmented habitats, in watersheds of marginal condition. Lost s connectivity to other populations
which historically could have been present through metapopulation exchange in the basin, BOT
oopulations are estimated 1o be 96% extirpated in Bonneville Basin historic waters and 87% exdirpstes
in historic waters on NF’s. These massive iosses in BCT populations in previously occupied habital,
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ot both NFS tands and oiher lands. has ooourred only within the last 149 vears, sinve setiiement of
tha basin began. The protection of BCT cocupied habitats and its genetic integrity should becoms,

with 2 sanse of urgency, a priony for agencies and managers accountable for species conservation
and land stewardship,

Most of the 87 BOT sopuislions on NFE lands have Deen genstically verified Dy one or mars mathods,
Meristio anslysls sooounisd for 87% of verfication whils slecirophoresis scoounted for 458%, and
miNA validation was complated on only 28% of the total BCT populations (Table 7). Origin of
populations indicated 66% were from remnant BCT stocks and 34% represented &faﬁgg}‘ﬁfggﬁ DODLE-
lations from remnant stocks (Table 8). Most 80T populations were siream residents (894%). Stream-
fiow depistion and habiist fragmenistion are causal factors in elimination of the once prevalent
populations of fluvial and adiiuvial BCT, Abundance of BCT population numbers was indicated to be
89% common, 17% abundars, and 13% rare,

The presence of exotic fish in sub-basing with BCT populstions continues to be a threat (Table §).
Ewugtic fish presence within sub-basins was bassd on visual sbssrvation, oreel census, siectrofishing,
and stream restoration reatment. The exctic species prasent werg: rainbow trout §7%, Lrown trowd
51%. brook rout 9%, and other cutthroat trouwt (hsichery stock) 61%. The State of Ulah iz conducting
a stae-wige assessmert of hatchery operations and stocking programs 1o assess e cumuislive
effects, by sub-basins, on ingdigenous cuithroat,ie. BCT and Colorado River cutthroat trout (URMCCO
1985). Utah and the FS are currently developing joint cooperative fish stocking policies on NFS lands,
inciuding wilderness areas, in order (0 ensure no further compromise of indigenous fish populations
and habitats,

Partner conservation groups, ke Trow Unlimited, National Wildiie Federation, Wildemess Watch,
Utah Wilderness Association, Native Utah Cutthroat Association, and others continue 1o challenge
siate and federal agencies 1o change policies in order 1o protect indigenous cutthroat trout and other
aquatic bioia in thresiened stream scosysiems (Dl 1885, Muray 18395, MoGurrin, Ubert and Dult
1855;.

Habitat congliion and rend information was ’Z}é“?‘éiﬁﬁﬁ in some questionnalire responses dus o unavail-

able survey information. Howaver, avsilable condition and trend information finked to land-use
activities indicated BCT habiat condiion on NF g was 13% sxcellent, 48% good, 18% falr, 11% poor,
and 2% exdremely degraded. Where condition was reporied for adjiacent land ownership, within the
watershed, only 3% was good condition, 6% falr, and 28% In poor o extremely degradad condition,
and 63% in unknown condition. Trends in NF habitat condition indicated 19% in increasing stability,
58% stable, 7% decreasing stability, and 16% unknown. Adigcent land ownership indicated 21% in
stable rend and 22% in declining trend and 57% in unknown trend. Condition angd trend information
is identified in tables for each specific BCT population by major geographic area.

Factors contributing 1o stresm habliat condition and trends as 2 result of land-use activitiss, and
specific causative activities were identified on most of the NF's. Those contributing to primary nabitat
degratation were sedimeniation 68%, changes in channel morphology and lack of wac}dy debris
28%, and dewatering 19%. Land-use activities causing these factors were identified as grazing 58%,
roading 34%. and mining-lcgaing, 4% each. Tables shown under specific populations identily these
factors and activities by NF. Whils some ratings appesr low when repornied basin-wide, ihey indicate
proportionaliy higher and more severe ratings for sub-populations, L.e. some NF's indicate 75-100%
mpact rom sadimentation 44-88% impagt from dewatering and channe! morphology ohangss, up
10 100% impact from grazing, S0% impact of mining and roading, and a 22% impact of logging.
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atus of BCT popuiation is indicated in tables for gach population by their geographic area. Overall
nopuiation status reported by this current assessment, as reported by state ang federal Managers,
indicate 72% of BCT populations ara in the "secure, stable® (55T) to "secure, sxpancing’ (554 status
(30% SEX; 42% SST) and 25% In "at risk, stable® (ARS) to "at risk , declining’ (ARD) status {18% ARS;
8% ARD) The status of 3% of the popuiations was indicated as *unknown’, Agair, whitle pveral stalus
appears encouraging primarily due to BRB and 58 popuiation recovery gftons, the WB ang NB
populations show cause for concemn as noted by assessment within thelr specific geographis
sub-basin area. However, the BRE populations, which show close-relatedness 1o the Yellowstone
cutthwoat trout, as noted earlier, were 10 be classdied as a separale subspecies in the future, the total
numbers of remaining pure BCT within the basin proper would take on added imponance and valua
for protection.

Wastern Bonneviils

The assessment area includes that portion of the West Desert in Utah from the Raft River Range on
the north to the Snake Range on the south including the Snake Valley portion of Pieistocene Lake
Bonneville. Included within this area are portions of idaho {the Biack Pine Range and Northemn {Great
Sakt Lake Desen sub-basin) and portions of Nevada {the Pilot Range - Thousand Springs sub-hasin
ang the Snake Range, and the Hamiin - Snake Valley subk-basing. Also inciuded, for the purposes of
this assessment are the isaiated desert basing west and southwest of the Great Salt Lake with the
Stansbury - Sheeprock Range on the east border. Four National Forests {Sawiooth, Wasaich-Cachs,
Uinta and Humbold: NF's) ocour within portions of this ares. This area encompasses nine sub-Dasing,
seven of which the Western Bonneville cuttiyoat trout (WEB) was present historically (Tabie 2).

Presently, the WEB occupies only two sub-basins, both in the Snake Valiey Bay arm of Lake Bonnevilie,
The WE has Deen extipatad in 78% of the major sub-basing of I8 historicsl ocourvence. Oy two
populations of WB occupy historic habitat in these two sub-basins, one on the Humboidt National
Forest (HNF), Mt Moriah Division, Nevada, and one on BLM land in the Deen Creek Range, Juab
County, Utah. An additional three WE populations occupy stream habitat in the Spring-Stegtoe Valiay
eub-basin, Nevada, oulside the Bonneviile basin. These transplanted populations ocour in two
streams on the west siooe of Mt Wheeler, Great Basin Nationat Park (NPS) and HNF, and the other
on one BLM stream (o the north of Ely, Nevada. WB populations in the remaining three NF'g, in the
wast desert sub-basing, have been extirpated (Sawtooth, Wasatch-Cache, and Uinta NF's). In the
Bonnaville basin only 6% of BCT on NFS lands are WB popuiations. The WB accounts for only 5%
of total BCT popuiations occupying all fands in the Bonnevilie Basin.

0f an estimated 427 historic perennial siream miles in the WB sub-basins less than one percent
(0,009} is occupied by two populations on the HNF (Tablas §, 8a). This amount includes an estimated
sotal 277 historical stream miles In the Snake Valley sub-basins (66.5 miles on HNF), 70 stream miles
in three sub-hasing adiacent to the Rak River Biack Pine Ranges (27.5 miles on Sawlootn KNFY ang
80 stream miles partially in four sub-basing surrounding the Stansbury - Sheeprock Hange {44 miles
on Uinta NF and 31 miles on Wasatch-Cachs NF).

Based on historic perennial siream occumence, the assessmeant estimates that 80% of thoss sirgam
miles contained WB in all sultable waters: now 9% of the WB poputations have been extirpated in
cersnrial sireams in the seven WB sub-basing. Existing slreams on the four NF's have an estimated
152 stream miles, of which only 3.2% is occupied by two WB popudations. The WE Ig extrpated on
98% of NF streams on 4 national forests, There is littie historic information that guantifies rowt
shundance: most istoric references provide an indisation that trout were commeon in many perennial
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stream reaches (Behnke 1976, 1092, Brooks 1889, Mickman 1978, Thwaits 1807, Jordan and Ever-
mann 1908, Suckley 1874, Yarrow 1875, Cope 1955, Dodge and Cain 1870)

The Snake Valiey sub-basins contain the most studied W8 streams of the seven historically occupied
basing (Behnke 1578, Hickman and Duff 1878, Duff 1988, Haskins 1893, 1987). Based on this
information an estimated 277 perennial stream miles could have been present within these two
sub-basins. Multi-land ownership information is included in this estimate, including NF, BLM, State,
and private lands. in Nevada, only one WB populations on the HNF is a remnant popuiation whiie the
rernaining three (and 1 BLM popuiation are transplants from remnant populations in the Snake Valiey
area. While in Utah, two remnant populations coccupy BUM lands in the Deep Cresk Rangs (Behnke,
1976). The author discovered the two populations in the Deep Creek Range in 1874 following
irensive surveys of WEB historic habitats begun in 1972 in coordination with Dr. Hobert Bahinke,
Colorado State University, Another “possibie® WB population was discovered in the Filol Range
sub-basin in 1973, however, population sampling by the Utah Division of Wildiife Resources (UDWR])
was not conducted until 1978; then meristic analysis by Dr. Fober J. Behnke confirmed this remote,
sparse population 1o be a genetically pure Lahontan cutthroat trout of Pyramid Lake origin (Hickman
and Behnke 1978, Hickman and Duff 1878,

Congidering recovery in the Snake VYallay sub-Dasing, the WB currently occupies only 1.56% of iis
nigtoric nabiial As an exampie of WB recovery needs, an estimated 102 stream miles (47 miles on
WF, 28 miles on NPS, 27 miies on BLM, and 2.5 on other lands) are estimated 10 be needed for viabie
WE population recovery based on historical and current stream information, and the author's profes-
sional experience in the area. The HNF stream mileages would account for 46% recovery while NP&
could provide 24% of stream recovery. The NPS stream miles were historically administered by the
HNF ownership unill the creation of Great Basin National Park in 1988, Prior to 1886, the amount of
WE NF historic habiiat could be stated as 29% In Snaks Valley, with 3 population ccoupancy of only
5% and a population extirpation of 95%. In addition, recovery potential Tor WB could be enhanced
in cooperation with the Goshute Indian Tribe which indicates an estimated availabiiity of 30 historical
stream miles in the Deap Creek Valley portion of the Southern Great Salt Lake sub-basin {personal
communication, Buzz Cobsll, U.8. Fish and Wildife Service),

Currant habitat assessment for the two cooupied sub-basing overall habitat condition is falr to good,
and the rend is stable {Table 10). The HNF sub-basins rated as 50% good and 50% fair habitat, with
grazing occurring on 100% of ocoupied sireams and mining on 80%. There is also g significant
uncenainty relative to condition and trend. Specific comments pointsd 1o on-going land activities, Le.
mining, grazing and roading, couplad with stream de-watering, changss in channsl morphology, and
tarrestrial erosion - instream sedimentation as major faciors influencing habiiat (Table 11). The two
WEB populations {one remnant and one transplanted) on HNF within the Bonneville Basin could be
ciassed &8s having a *at risk, stable® (ARS) status due 1o these on-going activities, The thrae WB
transpianted populations cuiside the Bonnevilie Basin have a *stable and expanding® (SEX) popula-
tions; the two populations in the Deep Cresek Fange could be classed as *at-risk, declining’ (ARD),
but on-going and future management by state and federal agenciss could enhance the siability of
these populations (Table 12,

Genstic varification has been compieted on all populations on HNF through meristic and eleciro-
phoresis evaluation. The one remnant HNF population has been verifisd genetically pure through
mDNA analysiz (Table 7). Asinbow twout and other hatchery cutthroat were identified a2s exolic
species and a threat to WEB population recovery in alf seven sub-basing, These exotic species were
present in five sub-basing {71%) including the two sub-basing cccupled by WB populations, Hybrid-
ization with exolics and mining are viewed as major hreats {0 existing WB populations. Some
quantification of population status is available from state wildlife agencies, in Nevada and Utah, but
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most information in questionnaires was based on quaiitative appraisal of hablat and population
hesith. Existing habitat conditions on NF's (Sawtooth, Wasaich-Cache, and Uinta NF's) while not
rated in the guestionnaire can be estimated 1o be in poor 10 fair congition resulting from land-use
activities, such as, grazing, roading, and mining, with primary contributing factors of de-watering,
channet morphology and streambank change, and streambed sadimeniation {personal commuica-
tion, national forest biclogists and state fisheries managers, 1995). The loss of species bio-diversiy
is consicierad by many scientists 1o be resultant from antfwopogenic habiiat fragmentation and is the
single greatest threat causing this loss (Noss 1981},

Current management opponunities for recovery of existing WB populations are identified in a specific
irteragency habitat management plan for Nevada populations (Hasking 1987), a Utah conceptual
plan for native fishes (Schmidt et al. 1891}, a draft Utah BCT conservailon agreement and sirategy
{UDWR 1896), and HNF Forest Plan and wildarness area management goals and guidelines {Winelan
1993). Previous evaluations of WEB popuiations document their uniqueness and differantiation from
other sub-populations endemic to the Bonneville Basin (Behnks 1478, Duff 1977, Hickman and Duf
15978, Shiozawa, Evans, ang Willlams 1882},

The genetics of the WB represent the most relict, pure form of BOT and managemsant programs
should protect and maintain its genetic integrity. Assessment data and management hislory sug-
gests the Snake Valley populations are the most threatened individual population segment of the BCT
in the Bonneville Basin. Due to BCT inter-population differences within the Basin any sfforts for
recovery of WB populations should be focused on genstic potentials originating in close geographic
proximity to the source popuiation (Shiozawa anc Evans 1682). For example, in order to protect the
unique genstic fineage of the WB, populations of the W8 and NB should not be intermixed 10
accelerate expansion of the WE range. The presence of anthropogenic activities that continue 1o
subject WB populations to habitat fragmentation graally inCreases #s chances of exirpation. Man-
agement guidance at national levels has indicated that, for species survival, responsible managers
rust treat the causes of habitat disruption rather than just the symptom (National Research Council
1992},

Bear Fiver Sonnevills

This assessment area includes all six sub-basins within the Bear River drainage to the Great Salt Lake
‘The area containg populations of BCT designated hersin as Bear River Bonneville (BHE). Sub-basing
are differentiated by two upper Bear River basins (in portions of Utah, Wyoming and ldaho) and four
middie and lower basins (in portions of idaho and Utah), BRB populations will be discussed by Siate
and by sub-basin occcurrence. The BRE nistorically cccurred in 2l six sub-basing, but currently
peoupy 83% of historic sub-basins, and are extirpated in one sub-basin (Table 2,3

The amount of historic sub-basin habitat was estimated at 1,858 stream miles. Nationat Forest (NF}
mistoric stream miles (Bridger-Teton, Caribou and Wasatch-Cache NF's) account for 26% of wial
nistoric stream miles. (Table 8b). A total of thirty-six genetically purs BRB populations occur, including
ane lake population (Lake Alice, WY, 231 surface acres), Thesa populations occupy only 7% { 1405
stream miles) of total historic habitats and 25% of NF historic habitat (568 stream miles) in the six
sub-basine. Basad on the assumption that BRE occupied most usable perennial stream habitat on
NE's, It is estimated that BRE populations are 65% extirpated on NF's, and 82% axtirpated in histonc
waters in the six sub-basins. As more quantifiable information becomes avaiabis in the future
refinement of occupancy, status can be ascertained with more certainty.
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The Central Bear sub-basin (daho aned Wyorning) of the upper Bear River basinis presently inhablled
by 27 BRE populstions fncluding 1 iake) cooupying 77% of NF's historic habiat, (Table 8b). These
occupied habitals ocour within the Smith's and Thomas Fork’s of the Bear Siver in Wyoming and
ldaho (Binns 1881} Thase watergheds also comain eight populations on BLM lands, Overall popula-
tion status within the sub-basins was indicated 1o be *gt risk, stable® (ARE), with Wyoming popuiations
(Bridger-Teton NF) estimated 95% *securs, stable® (88T whils ilaho populations (Caribou NFy wers
astimater 33% as s risk, ziable” (ARS) and 87% In tha categonies of "unknown™ 1o "al risk, declining’
(AR (Table 16). Within the sub-basin, in ideho portion of the vpper Thomas Fork, thres 8RB
popuiations ocour, two of which also have ocoupied habital in Wyoming (Bridger-Teton NF), but for
purposes of this assessment reporting will be listed as separate populations, as identifisd by state
wildlife agencies (personal communication Ron Remmick, Wyoming Dept. Game and Figh). Bialus
of thres BRB populations in idaho ars considered *at risk, dadlining® {ARD) due o human activities.
The idaho Department of Fish and Game and the Caribou National Forest have impiementad & oint
conservation strategy 1o consorve and profect thess popuistions [(Shkully 1888 Wyoming BERB
popstiations are being mensgsd jointly undsr the Interagency fivewysar management plan
{18093-1807; which includss ail populgtions on NFS and BLM lands in {his sub-basin {Remmick et al
1a84]

Habliat condition and trend indicates that 958% of habilats sre in good condition and 8% faronthe
Bridger-Teton NF, while habitat trend is 100% stable on alf streams (Table 17}, information on lands
ostzicls NF boundaries i3 incomplate, butthat available indicates some s iIn fair o poor condilion with
a decreasing trend, Sedimentation is noted as affecting 100% of BRE populations. Other factors
affecting habitat condition are dewatering {13%), and changes in stream morphology and lack of
wiody debris, both 14%. Land-use activities contributing 10 these factors wers ilentified as grazing
{919} and road consruction (88%). Rainbow troul ocoupy 100% of 8RB population habiats in the
Smiths and Thomas Forks, while brown trout and ather hatehery outthroal rowl oooupy 82% and 99%
reapectively of the same habiats (Table 8, The prasence of thess axotic fishes areviewed as s tlvest
to gl 8RB Wyoming popuistions, However, previous genetic research has indicated the unique ability
of this popuiation 10 exist with fimited introgression, a factor that is not present in most other 8CT
populations within the Bonneville Basin (Manin and Shiozawa 1982, Behnke 1980, 1982, Nelson
1890, Femmick 1954, Shiozawa and Svans 1988,

The upper Bear River sub-basin in Uitah, containg five known pure BRE populgtions all of which
cccupy habitat on the Wasatch-Cache NF (Tables 4,5). Current assessment information indicates
about 352 historic stream miles with 70% occurring on NFS land. Current cocupancy of BRE popula-
tiong is fimitad 10 only 1.9% of NF historic habitat, Cccupancy indicates that BRB populations have
besn sliminated from about 80% of NF historic habitat upstreanm of Evansion, WY, and 81% extirpaiaed
from total historic hablial, Within the sub-basin from Evansion downstream io the Ceniral Bear
sub-basin boundary, only one BRE population occupies NFS land (Wasatch-Cache NF). inthis reach
of the sub-basin, # is estimated, based on stream mileage and occupancy, that BRB populations have
been extirpated in 98% of total historic waters, and 75% extirpated on NFS lands. Population stalus
of gil five BRE populations on the Upper Bear sub-basin s indicated to be a8t risk, stable’ (AR} (Tabie
&b,

Habitat condition on the Wasatch-Cachse NF was indicated 1o ba falr to poor with a stable, buliending
toward declining rend. Al five BRB populations were stream resident and trends in sbundance ware
stable to deciining while distripution was declining. Exotic fish, primarily rainbow and other cutthroat,
were present in all occupied waters and viewed as athrsat. Factors sffecting habiiat condition inthe
straams were sedimentation (100%), channg! morphology changes (80%), incrazsed waler lempsia-
wire {100%;}, lack of woody debris (80%), and dewsatering (60%). Activities affecting habitat condiion
ware indicated 1o be grazing (100%:), roading (80%), and logging (40%) (Table 15
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The BRE also cccupies habitat off the NFS lands in Bear Lake on the Utah-idahao stateline. It presence
provides the States of Utah and idahe with many management opportunities to recover BRB popula-
sions (Mielson and Lentsch 1988). A cooperative effort between Utah and the FS provided Bear Lake
Bonneville 1o the Strawberry Reservolr, Wasateh County, Utah, While outside its historic range, this
wansplart was designated as a management population for recreational purposes. An additional
ranspiant of a pure popuiation on the Wasatch-Cacha NF, Rich County, Utah, was made to suitabie
waters on nearby Deseret Land and Livestock Comparny lands for both managemeant and congserva-
tion nurpeses (UDWH 1588).

Tha Lower Bear River basin consists of four sub-basins covering watersheds on the Bear River from
Soda Springs, Idaho, 10 its enfry into the Great Salt Lake, Approximately 1,323 historic siream miles
oocupy these sub-basing with 27% ccourring on NFS lands in two NF's (Caribou and Wasatch-Cache
NF's) {Table 8b). The assessment indicates the cocurrence of six purs BREB popuiations inhablting
5% of NFS land on the Carlbou NF {18 stream miles), Population coccugancy is only 1% of tolal historic
habitat, Based in stream mileage and occupied habitat, BRE populations are estimated to be 85%
extirpatad on NFS lands and 87% extirpated within their historic range in all sub-basin waters. The
occurrence of six BRB popuiations in three of the four sub-basins shouid not be viewed as a indication
of overall poputation health within these watersheds. BREB occupancy is fragmented, isolated, and
contains marginal habitats with status as *at risk, decfining® {ARD). Recent genetic evaluation of these
copulations indicate their relative purity to bear resemblance (¢ & remnant form of the BOT, g
sublect 1o continued threats from exctic species (hybridization) ang human activities (dewatering
channel morphology changes and grazing). BRB populations on the Carlbou NF, have 3 stalus 456%
*at risk, stable® (ARS) in 80% of the sub-basing and 33% *at risk, declining” (ARD) in 25% of the
sub-basing, Two populations nave 'unknown’® status In 2 sub-basins (Table 19}

Habitat condition on BAB populations on the Caribou NF indicate 78% occupy fair habitats and 22%
pcocupy poor habitats (Table 20). Habitat rend indicates 44% are stable with the status of 56%
unknown, Factors indicated affecting habltat condition were identified as sedimentation (100%j,
water temparatura (78%), channel modification (66%) and lack of woody debris (56%). Grazing
ocourred on 78% of habliats and was indicatad as the primary causs of habitat geterioration {Table
21). The presence of exotic fish, Le., rainbow, brown and other cutthroat trouts which occupy same
or adiacent accessible waters, is viewed as a threat to all idaho populations (Table 8). Past and
present inventories continue to provide information on presence and absence of BRB popiations
10 help clarify the uncertainty of their status and distribution (Cowley 1995, Nielson and Lentscn 1988,
Behnks 1080, Bahnke and Proebstel 1995, Nelson 1580, Brown 1835}

Overail BAB population status within five occupied Bear River sub-basins indicates all are "at risk’,
with the upper two sub-basins categorized *stable® (ARS) and lower four sub-basins categorized
‘decining’ (ARD) status. Genstic verification has been accomplished for 37% BRB populations overall
with meristic evaluations at 82%. Meristic evaluation for BRE populations on the Bridger-Teton NF are
100% complete, on the Caribou NF 89%, and the Wasatch-Cachs NF 80%. Electrophoresis analysis
accounts for only 22% of total populations but varied from Bridger-Teton NF (8%) to Wasatch-Cache
NF {B0%), with none completed on the Caribou NF. Only 8% of the BRB populations have had 2
mDNA analysis completed. The Wasateh-Cache NF populations indicate 40% mDNA validation with
none compisted on the Caribou and Bridger-Teton NF's

Morthern Bonnevilie

The assessment area includes that portion of the eastern Bonnevills Basin bordered on the north by
the Weber River sub-basin and the south by the Spanish Fork-Utah Lake sub-basin, The area
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includes six sub-basins all of which flow Into the Grest Salt Laks, All sub-basing historically comansed
populations of BCT referenced hersin as, nonhermn bonneville (NB} populations 1o segregats them
geographically and genstically from other BCT populations. (Table Z). All four known NB populgtions
occupy nabitat in two sub-basing on the Wasatch-Cache National Forest (NF). No N2 populations
are known o occur in four sub-basing on three NF's (Uinta, Manti-LaSal, Wasatch-Cache} and are
thought 1o be extingt on NFS lands in these sub-basing. The NB has been extirpated in 67% of the
six sub-basins in which they occurred historically (Tabie 4,3), Oniy 6% of BCT popuiations on NFE
lands in the Basin are NB populations. The NB populations acoourt for only 5% of otal BCT
opopulations occurring on ai lands in the Bonnevilis Basin,

The historical ccourrence of the NE populations has besn documeniad exiensively. Mention of &s
distridtion, abundance, and size is common in early records, dating back 10 1776 {Auerbach 1843,
Stansbury 1860, Simpson 1878, Thwaits 1807, Hickman 1977, 1978, Behnke 1992). Some examplss
of historical ocourrence is provided from the lterature 1o show BCT distribution In ihis sub-basin,

in 1776, the Escalante-Domingez Expedition, from Santa Fe penetrated the region. They noted Indian
wribes camped on the shorss of Utah Lake (Lake Timpanogos) drying hundreds of salmon-iike fish
taken from the lake and streams (USDA FS 1884). Numerous smigrant guides and government and
scientific explorations repornts mention the scourrence and abundance of row and salmon-row ke
fish in Bonneville Basin streams (Hastings 1845, Madsen 1910, Auerbach 1843, Pratt 1870, Suckley
1874, Yarrow 1874, Sigler and Sigler 1987, Emigrant journals from wagon trains bound for Oregon
and California passing through Echo Canyon-Weber River drainage mention trout abundance, many
in the 3 10 5 pound size, Brigham Young's Mormons established a “commercial fishery' in 1848 10
utilize the native cutthrost rout of Utah Lake and its tributary streams 1o "harvest” fish {insizes up to
40 pounds) for susienance and survival (USDA FS 1884, Cleland and Brooks 1983).

However, despite the BOT historic distribution and abundance, human sctivities, through settlemernt,
began is immediate and rapid decline In the northern bonnevilie area. This decline has been noted
by many others (Cleland and Brooks 1983, Pratt 1970, Cottam 1947, Hickman 1878, May et al 1978,
Duff 1988, Behnke 1922, Kershiner 1898). Widespread changes in channsl morphoiogy through
averharvest, irrigation diversion (beginning in 1847), increassd compstition and hybridization with
gxotic fish infroduction of disease, destruction of riparian streambant and instream habiat through
livestock grazing, were the primary causal agents leading to the demise of NB populations (Coltam
1847, Behnke 19392 Popov and Low 1880}

infroductions of exotic fishes inic watersheds of the Utah Lale - Great Sait Leke drainsge Degan in
1871 and Include spacies such a3 shad; rainbow trowt; salmory; carp: brook, brown and other trouls;
char: and a variety of warm water fish. These species also contributed 10 the major decline and
elimination of NB populations (Popov and Low 1950; Deserst News 1883}, Brigham Young was
quoisd as speaking pathetically of the destruction of Clty Creek waters (in 8alt Lake City), willows,
and wild roses growing thickly on its two branches which were destroved because the "‘channgis must
ba changed® for agriculiural purposes {Coftum 1947). Channel changes and waler diversions ware
primary causes for slimination of BCT populations in the City Creek drainage. As Governor for the
newly formed State of Deseret, Utah Terrftory, Brigham Young's first law, enacted in 1853, authorized
counties jurisdiction in fisheries to provide regulations to *successiully prevert the neediess destruc-
tion of fish®, since the native trout (BCT) were a key food staple for the Mormon pioneers survival in
their early settlement years. Yet, despite this concerm, and the *law®, man's activities continued o
further the demise of the native trout fisheries, leading 1o their eventual extirpation in the Jordan River
sub-basin (Hawiey 1685).
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The Forest Service (FS) and state wildiife agency iater contributed to this impact and furthered the
BOT decline by significant increases in fish stocking activities on national forest streams and iakes,
inciuding waters off NFS lands. n 1930, some 34.6 million fish were planted on MNED waters glons.
The NB cutthroat became extirpated in the Utah Lake system in the early 1830's, 2 victim of wide-
spread harvest, exclic introductions, and habitat-flow loss through irrigation diversions {Cope 14955,
UshA FS 1984, Hickman 1978).

The historical NB riverine habital was estimated by this assessmert at 1,178 stream miles within the
four major sub-basins (Table §¢). About 38% of Ihese stream miles were historic habitat on three
national forests (Wasaich-Cacha, Uinta, and Manti-LaSal NF's). Ocoupled habitat ocours only on one
NF totaling 7.5 stream miles for four known NB populations, of which two are ramnants and two arg
transplants from remnant stocks (Table 4,5). These existing populations occupy only 1.6% of higtoric
national forest habitat, Human activities have caused extirpation of NB populations over an estimated
50%, of historic sub-hasin waters, and 98% on natonal forests waters. Ona NB remnant population
racently discoversd occurs off national forest lands in the Parley's-Lambs Cresk watershed, Jordan
River sub-basin (Woolf 1598). Expansion of this population onto the Wasalch-Cachs NF in this
watershed is probable in the future through State management actions. The status of two KB
wranspiamed populations was recorded as *securs, expanding® (SEX). These popuiations iy the
Wasatch-Cache NF, ocour in a reserveir and stream within the Red Butte Natural Hesearch Area, &
srotected NF watershed. However, the reservoir could be eliminated in the future due to structura
instability, therefore, severely reducing the BCT population and its use as a brood stock area. Halsitat
condition is indicated as "good* and trend in sbundance is *increasing” {Table 13). Status of the two
remnant populations, one each in the Waber River and Jordan River sub-basing is “at-risk, dachning”
{ARD) in the Weber River and *secure, expanding® (SEX] in the Jordan River, National forest aciivities
and mar's encroachment continue to place these populations “at-risk’, Whils habitat trend is "stable®
for botn populations, overall condition varied from *fair* for the Weber River 1o "good® for the Jordan
Hiver popuighons,

All four populations have had genetic evaluation complsted (100%; for meristics and glactrophoretic
validation as pure populations, and 78% have been validated with mDNA (Table 7). Exo i fish,
primarily rainbow trout and other cutthroa! trout are present in or immediately adjacent 10 100% of
the oocupied habitats, and are viewed ag a thraat to all populations. All populations are congitiensd
rasident in streams, and & are rare in abundance. Habitat condition factors have notimpacied wo
of the three Jordan River sub-basin populations. But one population, in and adjacent 1o the Twin
Paaks Widermess, Is sublest to angling pressure and deciining population. The Weber River popula-
tion is affectsd by dewatering, lack of woody debris, changes in channel morphology, and streambad
sedimentation, primarily associated with livestock grazing activities (Table 15).

There is still considerable uncertainty regarding possible suspact NB populations. Two populations
{Ogden and Spanish Fork sub-basins) are suspect but need further genetic evaluation W gecensin
pure status. Initial genetic testing is cautious in assuming purity because of possibie intermong and
ciose association with Yeliowstane cutthroat trout and BRB populations (Dennis Shiozawa, Brigham
Young University, personal communications 1896, But efforts ars undanway by the Wazatch-Cache
NF and Utah Division of Wikdife Resources 1o investigate cenain additional waters as part of tne BUT
conservation strategy for Utan (UDWR 1898,

Southern Bonnsvills

The assessment area inciudes that portion of the Bonneville Basin within the Sevier River and
Eecalante Lake sub-hiasing in south-central Uiah, Included within this historic habiiat range are ning
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sub-basing of which the Southemn Bonnevills cutthroat rout (SB) ccoupled sight sub-basins or 80%
sub-basin ocoupancy, The assessment indicates these sight sub-basing have ocoupied habsitat for
thineen SB populations {11 stream and 2 iskes). An additional ten SB populations ocour in ong
sub-basin outside the Bonneville Basin, the Upper Virgin River sub-basin (Table 2j. Currently, 56
populaticns ocoupy 50% of historic sub-basins being present in four of the eight sub-basins.

Two of these upper Virgin River populations are considered remnaryt populations. Their occunence
has been purported to be as 2 resul of introductions by early settlers into the area in the midiciae
1800's through a low-elevation, upper headwater transplant from the Bonneville basin (Behnke 1976,
19021, Another explanation may be a naturai geologic stream capture avent caused by volcanic
activity within the last 2,000 years B.P. which diverted portions of the Grass Valley-Pine Valiey area
into the Santa Clara River watershed within the upper Virgin River sub-basin (Bale Hepworth, Utah
Division of Wildiife Resources, personal communications 1898). Reports of early pioneer cbserva-
tinns of pative trout in the upper Santa Clara River dats back to 1863 (Miller 1961}, Giventhe reported
abundance by Miller, Hepworth speculates that there would not have been enough time for the trout
10 reach those numbers in such a short time period i the pionsers had recently transplanied them.
Hepworth bases this on abundance and distribution data avafiable for known SB populations (Hep-
worth, personal communication, 1996). The remaining eight ponulations were transplants fom the
wo remnant populations in the late 1980's-1900's. All SB transplant populations in the upper Virgin
River have been replicated from existing pure populations within that sub-basin. Hepworth eslimales
that 25 historic stream miles occurred in the historic natural stream capture event. The cooperative
nrogram between the UDWR and Dikie NF for management anc conservation of 58 populstions
continues to be implemented (Mepworth, personal communication 1986, Schmidt et al. 1895, Duffield
1880,

The assessment indicates an estimated 1,585 perennial stream miles historically occurred in the gight
sub-basins (Table 6d). An estimated 492 stream miles {31%) historically occurred on NFE lands on
four NF°s. Current cocupied habitat occurs on only 7.6% of NF historic habitat for the twenty-three
SB populations on two NF's (Fishiake and Dide NF's). Tha SB populations are not knowr 1o ocour
thought 10 be extirpated) In historic habitat on the Uinta and the Mard-LaSal NF's in two middle
Sevier River sub-basing (Tables 3,4,5). Based on historic stream mileage and current occupancy, the
assessment indicated that SB populations have been extirpated on $8% of the basins historic stream
miee and 91% of NF historic stream miles. This includes the ten SB populations {remnant and
sransplants) oocupying waters on the Dixie NF in the Upper Virgin River sub-basin as a rasull of 2
nossinle naiural stream capiurs event,

mistorical referances relating to 5B population ccourrence and distribution is available but largely
qualitative (Hickman 1978). Observations of native cutthroat trout in streams werg noted by sarly
European explorers beginning in 1778, and continuing through the early years of gxpioration and
settlement of Utah Territory in the mid-1800's by government surveyors and Mormon pioneers
(Cleland and Brooks 1883, Madsen 1910, Behrke 1960, Brooks 1888, Popov & Low 1550). Selantific
intarss? in protection and conservation of BCT subspecies led Dr. Robert Behnke, Colorado State
University, to inftiste surveys in the early 1970's 1o document occurrence and distribution of BCT In
the Bonneville Basin (Behnke 1973). The author began similar investigations at the urging of and in
cocperation with Dr, Behrke in the sarly 1970's along with other federal and state biclogists. These
joint investigations led to increased discoveries of and management for BCT popuiations (Duff et al.
1974, May 1977, May et al. 1978, Hickman 1978, Behnke 1873, 1878, Schmidt st al. 1998,

In 1973, only three BCT nopulations were known 1o oceur in southern Utah, one occurring in the

Beaver sub-basin (Fishiake NF) and two in the Upper Virgin River sub-basin (Dixe NF). These three
populations accounted for only seven stream miles of which the one population within the Bonnevilie
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Basin would account for less than 0.002% of total historic stream miles. Expansion of the existing
range of 8B populations and discovery of addiional populations has been accomplished through
cooperative imeragency efforts by Dale Hepworth, Utan Division of Wildlife Resources (UDWR). This
assessment indicates overail population status of 23 total 8B populations 1o be "securs, stable” (88T)
due W ransplants inte the historic range {Table 2.

Five of the SB populations are remnant (2 on Fishiake NF; 3 on Dikie NF), and eighteen are
wranspiarted (7 on Fishiake NF; 11 on Dide NF). Two transplanted populations in the Fishiaks NF are
lake-resenvoir populations (Manning Meadow Lake and Barnay lake) totaiing about 76 suriace acres.
Existing habitat occupancy in four sub-basins, on two NF's (Fishlake & Dixie NF's) indicate 45%
seoupancy in thirieen streams within the 47.1 tolal stream miles renovated. Expansion of 88 popula-
tions in thess waters will continus in these renovated habitats for the remalning 55% of available
habitat ensuring "siabls, secure’ (S8T) population status, as well as increasing thelr use as "brood
stock® sources for future renovation-expansion activities (Dale Hepworth UDWR, personal communi-
cation, 1896}, Hepwonth estimates that 28 stream miles in the upper Virgin River sub-basin could have
been present historically when a natural geologic stream capiure event possibly occurred. Currentiy,
these ten populations on the Dixie NF occupy 16.2 miles of habitat of a total 33 stream miles suitable
habitat available. This is 49% stream occupancy but these secure, stable populations that will expand
thair range into the unoccupled, and available habitat. According 1o Hepworth, this population of SB
will only be used for ransplants within the sub-basin of iig ocourrence. it would not be franspianiac
into the Sevier River sub-basin, thereby protacting genetic diversity of BCT populations within major
su-baging,

Genetic verification of the twenty-threa 8B populations indicate validation for meristics at V4%,
slectrophoresis 78%, and in DNA 52% {Table 7). Popuiation status of nine populations on the Fishiake
NF Indicate 67% *securs, sxpanding® (SEX), and 33% "secure, slable” (88T) and 7% "atrisk, declining”
(ARD}. Thraats from exotic fish presence is minimal, possibly less than 5% since stream rehabilitation
and barriers have eliminated past threats 10 popuiations from hybridization and competition-
displacement (Table 9}

Currert habitat assessment for SB populations indicate 38% in excellent condition (84% Didle NF),
31% good condition (21% Dixie NF; 67% Fishiake NF), 22% fair condition (33% Fishiake NF; 14% Digie
NF), and 4% each In poor to extremely degraded condition (Dixle NF). Overall nabitat trend indicates
increasing habitat avallability at 52% (57% Dixie NF; 44% Fishiake NF), stabig habitat at 26% (21%
Dixie NF: 33% Fishlake NFY, and 22% is “unknown” trend (22% Dixie NF; 21% Fishiake NF). habitat
condition on lands adiacent to NF's were estimated (o be exiremsly degraded (38% +) with greater
than 43% trending toward declining condition (Table 13].

Factors affscting habitat condition were sedimentation 26% (Dixie NF at 36%; Fishiake NF at 11%),
and changes in channel morphology, dewatering and lack of woody debris 38% (Dixie NP at 36%;
Fishiake NF at 44%) {Tabie 15, Lang use activities contributing to these faclors anc condiions wers
grazing 17% (Dixie NF at 14%; Fishiake NF at 22%), logging 11% {Fishiake NF), and roading 14%
(Dixis NF)

MAMAGEMENT IMFLICATIONS
The future survival of the BCT within the Bonnevilie Basin will depend on interagency and inter-state
coordination of all responsible state and federal agencies, interested groups, and the public. Zach

of the four states (UT, NV, ID, WY BCT species management plans anc individual Forest Plans of
the nine National Forests must serve as the catalyst for implemeriing species recovery and habitat
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restoration within the Basin, Spacies and habilat speciic management and monioring protocois
must be coordinatad, Implemented, and integrated within all geographic areas of BOT occurrence
within the Basin 10 assure 2 viebie basin-wids racovery.

Consistent with the above mentioned management, supplemented species conservation agres-
marts (CA) and strategies (CS) must be developed. These CA/CS's shouid be developed by statels)
i address BCT management within their geographic area, as well as coordinated and agreed upon
between States that share common sub-basing within the Bonneville Basin. As shown with this
asssssment, the activities and factors which have causad the deciing of BCT populations and habitat
continua 1o occur, some showing no sign of abatement. As human population growth increases
within the Basin, more demands will be placed on water, Umber, range, riparian, and other natural
resources. The cumuiative impacts of habitat degradation and species harvest and hybridization will
cortinus o raduce the diswribution and abundance of BT, and could force many distingt, and
geographically isclated populations of this sub-species into extinction. Principie management com-
ponents and specific guidance based on the findings within this assessment can be categorized ind
three groups: A protection, B} enhancement, and C) resioration.

A} PROTECTION

Agencies pricrities must be focused on protecting sxisting populations and occupled habitats of the
8CT. 1t must be incumbert on the management agencies, {1.e. Forest Service, BLM, and States) ©
provide responsible land and water stewardship and management aceountability f these populations
and thair individual (or geographic area) genetic integrity is 1o be protecied. Protection includes ail
forms of aquatic fauna and flora associated with these aquatic ecosystemss, including invertebrates,
amphibians, and other freshwatar fish. Protection implies alimination of or reductions in all detrimearntal
infliences on habiiats and popuiations. it is also implict that the management agencies gives
oreferential management to the subspecies across its range when conflicting activities place the BT
at sk,

1. Genetic purity of BCT populations must be ascertained and monitored to assure contin-
ued genetic Integeity of specific basin-wide populations. Genetic vaiidation should
include meristics, electrophoretic and mDNA assessment. This will provide a morg
thorough undersianding of population relationships with geographic isolation patiems,
since some data included In this assessment are based on meristics only. Until more
information is known about subspecies genstic relationship within the basin, genstic
integrity of existing populations should be maintained, i.e. stocking of the sub-specias
outside of the major sub-basin of occurrence should not be considered.

2 A statewide and/or geographic area-wide asssessment of state hatchery and stocking
practices and protocols will benafit protection of the BCT. Since the late 1804's, fish
hatcheries and stockings of non-native and exotic fish have contributed to massive
hwhridization of Indigenous BCY populations. The introduction of non-native speacies
has contributed to partial and/or total displacement and foss of BCT populations
throughout the Bonnavilie Basin, Inrecent years, cullured non-native trout have ol
uted not only to this *genatic poliution® but also have increased disease rigk, {ie. witirling
disease), increased competition and displacement, masked the problems associaied
with habitat destruction and foss, and marked overharvest. A state-lead cooperative
imeragency assessment of hatchery and stocking programs would insure that non-
native trouts and hatchery programs do not impact nor occur in waters within sub-
basine presently occupied by the BCT, or in waters where restoration activities are
planned. Such an assessment will increase the efficiency of the State 1o provide pro-
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grams 1o recover indigenous trowt, gnhance wilglout fisheriss, and oparate haicheries
for recreational fishing waters, Assessments linked to conservalion siralegies and plans

will heip both state and federal agencies to work as partners in joint fisheries and habitat
management programs (URMCO 1895).

a4 Hahitat protection through agenoy stewardship and decision making ie essential o
maintain ewsing populations In occupisd nabltats. Since streams foliow no "politicsl’
boundary, agencies need 1o coordinals hasin-wide strategies and programs. An eco-
system approach must be taken to protedt and maintain aquatic bindiversity and viable
populations. Interstate, as well as in-slate agency coordinagtion is necessary, as is
agency accountability in decision-making. Since most sxisting BUT popuiations ars
taund in smat, headwater streams on National Forests, including wilderness and road-
less arsas, it is incumbent on the Forest Service 1o judiclously restrict land use activides
that may pose habitat disruption and loss, o tend 10 place the populations further at
rigk. Proteciion of BOT populations in the future will primarily Da dependent on federal
agency management for healthy aguatic scosystems, Le. stable watershed solls, rooted
terrestrial and riparian vegetation, and clean water (quality and quarntityl.

&, Aeguiatory mechanisms need o be empioysd where necessary, (0 ensurg population
protection and genetic integrity. Stream closures, 1otal or partial, as weil 3s harvest
reguiations as developed by the States nesd o be considersd and implemented, whare
necessary. Both population and habitat specific area relztionships need 1o be reviewsd
and jointly agresd upon by state and faderal managers. This will engure BCT protection,
especially where access, facilities, and user pressure ae viewed ag possibie risks o the
subspecies.

By EHHAMCEMENT

Agency emphasis should be toward providing management activities and decisions that mrowide
habitat enhancement S0 as 10 ensure long-term maintenance of reliable pure populations. Congerva
sion enhancement should require maintenance of multiple local or sub-basin populations. Ovearall
acosysiem sub-basin health is important to proper aquatic scosystem function and processes. Any
sesivities which allow habitat disruption and/or fragmentation that threatens the diversity, stabilily, and
persistence of pure popuiations should not De allowsd. Management decisions made on the basis
of phylogeographic interpretation of axtant patiems of biciogical diversity will both promote and
protect natural processes which have and will cortinue 1o mold the genstics of pure cutthroat
popuigtions,

1. Within each geographic area, or major sub-basin occupied by pure popiations repre-
sertative core areas should be selected to provide longterm healthy habiiats and
strong populations. The highest priority areas for providing critical components in
aguatic ecosystems would be either wildermess and roadiess areas, ollowsd by remole,
lirnited activity areas so as notio compromise the pure popuiation. Areas so designated
would provide a comerstone for maintaining the biological diversity of the sub-basin
scosystem. Such areas could be designated as genelic resenves or presenves and
incomporated within Forest Plans as special interest areas SIA'g), i.e. Zoological, or
resgarch nanural areas (ANA'S),

2 Maintenance of pure populations, within sub-basins may require removal of non-native

or exotic spacies which threaten of piace at risk the continued existence of the cutthroat
wrout. This may be necessary within the sub-basins in which pure populations ocoupy
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habltat and/or in adiscent, but inierconnected sub-basing whare meatapopulstion dis.
parsal ococurs, Agencies need 10 work together 1o eliminate non-native thraats within the
sub-basin whare they are ocourring or could ocour, while stll maintaining historic
blogversity,

Where pure populgtions occur cuiside their historic ranges cars should be taken o
profect and praservs the populations, Managemant emphasis and conservation sirate-
cies should apply equally 1o these sub-Dasin scosystems as they would o pure popula-
tlons within the Bonneville Basin

Since few pure populations ocour in stream-lake interchangs environments, & would ba
meneficial to enhance cenaln sub-basin populstions by intrpducing BCT into high-
elgvations historie cooupisd waters on national forssts, particularly widemsss and
roadiess areas. Such extension of distribution could ocour in the High Ulnta Wildermess
Ares and Uinta Mountain Range. It could include introduction into historically fishless
waters § necessary cutside of willemess area or INt0 walers whars non-native or exotis
wout have been removed. This should only be done once it has been iointly dstermined
by management agencies that such Introduction would not place & dsk or eliminate
other indigenous aquatic communities and flora. it may further be necessary 1o protect
these purs populations from upper walershed threats, ¥ such exists st higher sleva.
tione, by removing non-native or exotic fish, or by discontinuing stockings and gliowing
lzkas W reven 1o their historically Bshiless siale,

T RESTORATION

An imponant focus for agency emphasis is the rastoration of BCT populations within thelr histonic
range. Because natural popuistions have collapsed throughout thelr rangs, we must identify methods
that preserve the remaining genetic diversity, and &t the same time increase the number of pure
populations and expand thelr distribution within the Bonneville Basin

1.

Emphasis should be ipcused on restoration of ganstically purs populations. Hestora.
tion of streams within the same sub-basin in which pure populations occur should be
given priority. Genetically significan watersheds and sub-basins should be identifisd,
since geooraphic isolation has resulted in significant genstic differences in populations
within the subspecies’ range. Purs populations should only be used within the same
major sub-basin in which they ocowr, and re-introduced only info streams that have no
exotic of infrogressed populations. Manasgament of and for supplemental gene flow
must be practiced with caution ¢ as not 1o lose unigue genstic walts of individual
populations within geographically separated or isolated sub-basins. if historical comi-
dors for gene flow have been ‘recently” severed by antivopogenic faciors, then the
adverse effects of a loss of or reduction in genetic diversity in small, subdivided popula-
tione couid De reduced or reversed by small scale introductions among previously
congicuous ponulations, For sxample, restorgtion of Western Bonneville (WE) popula-
tions in the Snake Valley sub-basin should draw on existing WE population exchangss
rather than mixing them with other similar, but geographically isolated popuiations (ie.
Morthern Bonneville populations on the east side of the basind,

Priority watersheds, within sub-basins, should be established and managed as a unit

10 serve as networks of refugla. These watersheds should provide both excelient habiat
and strong assemblages of indigenous species, as well as have a high restoration
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SUMMARY

potertial. The watersheds shouid have established Riparian Habltat Conservation Ar-
sas (RHCA's) with spacific riparian management objectives (RMU's) designed to mogi-
tv, posipone, or cangel any *unacceplable risk® activities that may cause habitat 1o
decline and populations 1o decrease such that the continued existence of the pepula-
tion within priority watersheds is at risk, For activities or groups of activities, which could
include grazing, mining, timber harvest, roading, etc. which are considered to pose an
unacceptable risk to the population, a preferred course of action should be identified
and implemented, through NEPA and Forest Plan amendment, 10 ensure that they no
longer pose unacceptable risk 1o subspecies restoration. In order for any naturalization
of watersheds 1o ocour, the cause must be treated, not just the symptom of the
ecological disruption. Ecosystem assessments at the forest planning level should be
completed at the watershed and sub-basin scales 0 enhance these management
sionsg.

Sime and federal agencles should cooperats, along with all thelr respsctive local
publics and conservation group pariners, In developing and implementing sub-specias
specific conservation strategiss and agreements that provide for establishment of
genetically pure BCT populations within sub-basing of their historic occurrence. Each
sub-basin should be assigned a specific number of waters, viable population sizes, and
nebitat condition 1o assure adequate recovery within each major geographic area of
ocourrence, Le. Western Bonnevilla population, Northern Bonneville, ete.

Hastoration efforts should focus on mukiple species management within aquatic eco-
systems in sub-bDasins rather than single species management. Indigencus non-game
fish, and other aquatic bista must be considerad as they shars the same siream
systems. It should be a standard practice to also provide for these biota rather than
placing them at risk, and pushing them towards federal listing status and possibie
gxdinciion.

Metapopulation dynamics shouid be considered, where possible, to enhance protec-
tion of phenotypic and genetic diversity of populations as well as enhancing long term
population viability. Conventional land-use management has compromised the metap-
opulation process and natural stream mosaic patterns and habitat conditions of higtaric
BCT populations, The creation and maintenance of & more natural mosaic stream -
habitat imtsrchange within sub-basing should commence wherever possibie. The natu-
ralization of certain watersheds to resemble predisturbance conditions will increase
poputations chances for future survival,

States, through their management pians, should emphasize indigenous species resto-
ration, both for scientific uses and recreationsl public purposes, The designation of oth
‘conservation” and "management® populations within sub-basins would enhance scien-
#ific and biclogical integrity of BCT populations, while at same time allowing the public
user 1o bensfit from a uniqus rescurce spacific 1o local cultural hertage.

Thae recovery of the BCT within the Bonneville Basin must continue to focus on an integrated
scosystem approach within priority sub-basing and watersheds. State and federal agency CoOpera-
ticn and communication in BCT program emphasis must be stressed, as well as responsibility to and
accountability for management activities and decision malking. Accomplishment of this responsibility
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will recuire the use of this assessment by ling officers, and managers, (o completaly evaluate all
programs 8o as notf o jeopardize the continued existence of sub-basin specific BT populations.
information hersin will alsc be useful in biclogical evalustions (BE’'s) and biological assessments
(BA's) to assess both habiiat conditions and population status for activities and uses proposed on
NFS lands that may impact and/or jeopardize, or restore BCT populations. Management policy
governing resolution of conflicts occurring between conflicting lend use activities should be empha-
sized to give preferential consideration 1o stream riparian dependent resources. Emphasis of protac-
tion and improvement of soil, water, and vegetation associated with BCT populations and recovery
areas should be given so as 1o prevent further demise of existing BCT populations and habitats, or
their eventual listing under the Endangered Specles At

Managemert strategies, both interal and interagency, for amendment and revision to the Forest
Plan process shouid immediately uss this BCT asssssment information to provids future coordinatsd
managemsnt. This will accelerate recovery and the restoration of populations and the expansion of
habitat or NFS lands and adizcent lands, Mainaining and enhancing 80T populations on NFS lands
is key to restoration of the BCT within the Bonneville Basin, since range expansion will draw onthess
nopulations as brood sources for ransplants into similar geographical habiiais on other federal,
state, etc. lands. Protecting and maintaining occupied NF habitat and expanding populations and
habitat is the best strategy 10 preserve the ecological functions and natural processes characteristic
of historic BOT pooulations. This s the agencys best strategy 1o aveld extirpation of the BCT or any
of #ts distinct population segments within the Bonneville Basin,
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Chapter 4

Rio Grande Cutthrosat Trout
ncorhvnchus clark] viriginalls

William K. Stumpff
Native/Wild Trout Specialist
New Mexico Depariment of Game and Fish
3841 Midway Placs
Albuguergue, N.M. 87108

Jim Cooper
Fisheries Program Coordinator
Southwestern Region
USDA Forest Service
817 Gold Av.
Albuguergue, N.M. 87102

INTRODUCTION

The Ric Grande cutthroat rout, Oncorhynchus clarki virginalis, is one of two salmonids native 1o New Mexico,
and one of three salmonids native to Colorado. The Rio Grande cutthroal vout is a popular gams fish,
Information concerning the status of Rip Grande culihroat ot was obtained through a survey of biologists
from the Forest Service, Bureau of Land Management, New Mexico Game and Fish, and Colorado Division
of Wildiifz in the States of Colorado and New Mexico. A mixture of habitat and population data are available
for most of the known populations. However, the data are lacking overall for gualitative and guantiative
analysis of the status of Ric Grande cutthroat trout. The data wers taken from survey forms in accordance
with direction from Region 4, USDA Forest Service, Ogden, Utah. in most cases, the data represent the best
orofessional judgement of biclogists that was based on specific experiences with individual streams and
populations,

STATUS, DISTRIBUTION, AND RANGE

For purposes of this assessmeny, cutthroat trout populations were defined on the basis of DNA analysis of
specific populations and suspecied reproductive isolation nased on mernistics identification. Genetic data for
differentiation are available for many populations and indicate reproductive isciation among maior water
sheds. Even in the absence of genatic information, popuiations may initially be delineated in areas whers thay
nave become isolated and fragmented or separated by migration barriers.

Historio Distribution

The historic range of the Rio Grande cutthroat is not definitely known although it ikely gncompassed all waters
presently capable of supporting trout in the Rio Grande drainage, including the Chama, Jemez, and Ric San
Jose drainages along with "trout” waters of the Pecos and Canadian drainages (Figure 1}. This distribution
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FIgURE 1. RIC GRANDE CUTTHROAT
TROUT. HISTORIC RANGE AND
PRESEMNT OCCUPIED HABITATS.
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could have covered approximately 40 hydrologic sub-basing in Colorado and New Meaxico, and potentialy
as far south as Mexico (Table 1.

Fresent Disribution

I Colorado, 39 populations have been identified, 21 on public tand (mostly Forest Service) and 18 on private
1ared, Most of the populations are found in the headwaters of streams, and arg isoEted,

in Hew Mexico, 53 populations have been identified, 46 on public tand and 7 on private land. The distribution
of Bio Grande cutthroat trout has declined to 9 percent of its former range in New Mexico and g confinad
primarily to small, high mountain head-water streams mostly within Forest Service jurisdictional tands (Table
95

Trend
Of the 92 populations identified, 4 populations are ciassifisd as sscure and increasing and 29 populations
are thought to be secure andfor stable (Table 2 &3). Stable indicates that the population is not increasing

or decreasing. Eight of the populations are thought 10 be declining. The status of 81 of the populations is
unknown, Sixty nine of the populations are considered remnants {Table 6}

IMPLICATIONS OF MANAGEMENT
viost Forest Plans will undergo revision during the next several yesrs. Standards arwd guidelines for the

protection, restoration, and enhancament of Rio Grande cutthroat trout will be a part of sach Forest Plan.

Symmare of Thresals

Management activities, primarily grazing of dnmestic livesiock and diversion of water for irrigation purposes,
are the major factors adversely affecting currently occupied and historical cutthroat trout habiat. Table &
summarizes that dewatering and sedimentation are the two most prevalent factors affecting habitat conds-
sions and that grazing and road construction are the two most common land-use activities associgted with
these faciors.

Hah#at loss is among the critica! factors causing the decline of culthroat rout, therefore nabitat restoration
is essential to reestablishing cutthroat trout to their former ranges. Overall concdition of the watersheds (Table
4) indicates that most are either in a good or fair condition and that the rend for miost are stable (38%) or
unknown (55%). Habitat parameters such as overhanging nanks, riparian vegetation, in stream bouiders, iog
jmms, poois, water voluma and water depih need 1o ba restored, Watershed conditions need to be improved.

Other than adverse impacts on physical habitat, the principal threat 1o cutthroa: trout populations is interac-
tion with non-native spacies of fish, primarily other trout (Table 8. Hybridization and competition with
nen-native fish can iead 1o the sventual displacement of native cutthroat rout. Habitat disruption may also
tavor introduced species at the expense of native species. By constructing fish migration barriers, non-native
fish can be preventad from immigrating from adjacent stream sections. Also, hatchery stocking of nonnative
fish should be curtailed, and stocking of Rio Grande ouithroat trout should originate from similar wild

popuiations of Rio Grands cutthroat rout.
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Profection

The Rio Grande cutthroat trout evoivad in areas where it was the only trout species present. As people stanacd
o populate the greg, these fish were then exposed 1o overharvesy. In response o the fish ¢ decline, pressure
was put on the Sams and Fish 1o stock fish, Since the ate 1800's there has beean introduced trout stocked
throughout most of the Rio Grande cutthroat native range. Problems resulted in that the Rio Grande cutthroat
will readily hybridize (introgress) with other spring spawning trout such as rainbow trout Oncorhynchus
mykiss}, and other subspecies of 0. olarkl. Further more, these non-native {exolic) salmonids, topether with
introciuced fall spawners (Drook irout, Salvelinus fontinalis and brown trou, 5. ridig) compete with Rio Grands
cutthroat for food and space. To Insure survival of the Fio Grande cutthroat trout, i is imperative that axotic
salmonids are excluded from the streams where O, ¢. virginglis persist {Sublste, 1880).

The only protection from nor-native salmonids for most Rio Grande cutthroat irout populations comes in the
form of some physical barrier that stopped the upward migration of other introduced trout. Most common
typss of barriers are natural waterfalis made out of rock or woody materisls and beaver dams. As woody
materials age and beaver dams are abandoned and silted in, many get washed out. Identifving, enhancing,
or buliding barriers 1o the upstream migration of nonnative rout 1o protect populations of Rio Grande culthroat
troutt is of prime Imporiance,

Since all subspecies of cuithroat trout seem 10 be extremely vuinerabie to angling, special fishing reguiations
to protect popuiations of Rio Grands cutihrost rout are nesded. The regulations may include variations of
angling methods, size, bag limit, and season. Strict enforcement of reguiations will be required,

Enhancement

Alhough there are many gaps in the knowledgs of Rio Grands cutthroat o, current knowlsdgs of habitat
needs and influence of hybridization with other wows s sufficient for management agencies 1o inerease
management effors to reverse the dadling of Rio Grands cutthroat trout. Research and management should
immediately coordinate efforis (o increase Rio Grande cutthroat trowut populations throughout its historical
rangs.

Cf primary importance 1o management should be the identification of existing populations through genstic
analysis; the survey of habitat quality for sach population; idertification angd need for migration baiers;
establishment of 3 priority lst for the bullding of barriers 10 protect existing and proposed populations of
cutthroat; and the establishment of hatchery sources of cutthroat rout to exiend the range of the Rio Grande
eutthroat rout,

Genetic analysis shouid be conducted to supplement previous meristic work, Although one individual mathod
is ot 100% acourals in detecling hvbridization and 1o what extent, 2 combination of methods (Meristic,
mDNA, Electrophoretic, Nuciear DNA} aliows a betler chance in making an accurate assessment of 4 fish
populations purity. This information s critical 1o making sound management decisions on how individual
waters are managed, Gengstic analysis of wild populations will dirsct decisions regarding future wansplanis
from wild stock,

Existing populations of Rio Grands cutthroat trout should be afforded protection from degradation of their
habhiat and iand use practices shouid be taflored 50 as (0 improve habiial Aress of known dagradation
should be targeted 10 correct habiiat oroblems.

The sstablishment of a brood stock greatly enhances the possibiiities of enhancing Rio Grande cutthroat trout
through out s range. Waters praviously stockad with non-native trout can then be stocked with native trout,
The Colorado Division of Wildiife currently has 2 brood stock which aliow therm (o stock Rio Grands cutthroat
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srout into many of thelr wildermess lakes, The New Maxico Department of Game and Fish is currently inie
orocess of developing a brood stock fry thelr Rin Grands cuithroat troul program.

Hestoration

Riparian habitats have been impactsd by past iand use activities, Most current managemers plans take intoc
consideration riparian areas and fimit the impacts of various activities, Some monitoring sites are established
through enciosures, which will guide amounts of use diferent areas can Wierate. The whole watershed should
ne considerad when improving the habitat for Rio Grande cutthroal trout.

Considerable work has been done to identify existing populations of Ric Grande cuthrost trout and thelr
genetic purity. From this work, managemant nas identified locations for the restoration of waters with Rio
Grande cutthroat trout and for sources of pura strain Rio Grands cutthroat trou for transplants. Past, presernt,
and future restorations rely on the use of piscicides (Rotenone and Fintrol) to ensure the complete removal
of the non-native trout, There have been 16 waters restored o date. Restoration should provide for protection
of other native aquatic species ococupying treated waters,

Restoration efforts can be greatly enhanced by having a ready supply of Rio Grande cutthroat trout, supplisd
by hatcheries from brood stock, ready 10 go inio reciaimed waters. The New Mexico Depariment of Game
and fish contactad a population geneticist to develop a protocol in the development of a brood stock of pure
mio Grande cutthroat that would increase the overall heterogensity of the stock, minimize inbreeding, and
maintain as much of their wild characteristics as possible.

Alsc, some waters with Rio Grande cutthvoat trout and non-native trout have been targeted for selective
removal of non-native trout through electrofishing, These walers are usually small streams with fairly low
amourts of vegetative cover and woody debris.

CONCLUSION

The current distribution and range of the Rio Grande cutthroal rout ars about 10% of potential This figure
i of siream miles and lake acres. When put in context of area this percentage is even smaller dus tothe fact
ihat most of these fish are relegated to isolated, small headwaters sireams.

Cverall, the status of the Ric Grands cutthroat can be summed up in that most populations are &t rizk and
that there is 2 large number of populations where their status s unknown. Most populations were considered
to be at riek because of presencs of non-native {exotic) speties. All populations are resident, and thglr overal
shundance is considerad 1o be common {0 rare. Most known populations have had some ype of genetic
analysis done onthem {Tabie 7). Meristics has been completed on 87% of the populations, and slectrophore-
sis has besn compisted on 42% of the populations.

tabitat conditions of watersheds where Rio Grandes cutthroat rout ocour oan be surmmarizad in that most
are in good to fair condition, which is probably due to their high mountain headwater status. The wrend for
the habitat conditions is mostly stabla of the ones known, but 65% of the habitats are of unknown condition.
The major factors afiecting habitat qually of Bio Grande cutthroat trout are excessive stream sediments,
channel modifications, dewatering, and temparature. The most common land use activities associated with
these factors wers grazing, road construction and logging.

. ture work will include monitoring, enhancing habitats, bullding barriers, and determining purity of existing
populations. Introguctions into new or restored habiats will continue, Establishment and sxpansion of rood
stock will continue. New efforts will include creating a matapopulation of the native fish assembiage of Rio
Grande cutthroat, Bio Grande chub {Gila pandors) and Rio Grande sucker {Catostomus plebsius).
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Public agencies, utllities, irrigation districts, industry, private landowners, and conservation and sporting
groups should be alerted for the presence of and the protection needs for Hio Grande cutthroat trout in their
jurisdictions. it will be the responsibility of all to protect the habitats and populations of the cutthroat trout.
Since Bio Grande cutthroat trout are found aoross siate borders, panicipation and coordination among other
state and federal agencies ars imperative.

An information and education program shouid be designed to gain supporn for protection of and efforts ©©
manage cutthroat trout. The information programs should be tailored to the different audiences: academia,

agencies, conservation and natuwre groups, school children, special interest groups, spons people, and
general public,
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Table 2. Colorado Rio Grande Cutthroat Trout population status- Based on information
from & sub-basins.*

Status #sub-Basiny/ Percentage by
#of populations #sub-basins/
# of populations
Secure - expanding 3/4 38/19
Secure- stable 3/5 38/24
At Risk- Stable 1/4 13/19
At Risk- declining 3/5 38/24
Unknown 3/4 38/19
Exotic species present 8/13 100/62
Exotic species viewed a threat | 8/10 100/48

+ 3 sub-basins in Upper Rio Grande basin are entirely within Colorade, 5 sub-basins are shared
with New Mexico.

Table 3. New Mexico Rio Grande Cutthroat Trout populations status- Based on
information from 11 sub-basins and 54 populations.”

Status Number of Waters Percentage

Secure-expanding 0/0 /0

Secure- stable 4/6 36/11
At Risk- Stable 7/16 64/30
At Risk- declining 39 27117
Unknown 6/19 54735
Exotic species present 10/44 91/82
Exotic species viewed a threat 10/33 91/61

% sub-basins are occupied within New Mexico and 3 sub-basins are shared with Colorado.
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Table 8

Presence of exotic fish species in Colorado and New Mexico that occure in waters
with Rio Grande cutthreat trout. Entries are numbers of Rio Urande cutthroat
trout populations occuring.

State/NF #Sub-basins | # of Populations | Rainbow | Brook Brown | Cutthroat
Colorado/ g 21 4 4 i 0

Rio Grande

MNew Mexico/ 4 28 11 2 i6 H

{arson

Mew Mexico/ 5 29 i1 1 i5 O

Santa Fe

MNew Mexico/ 1 1 H G ) 0

Gila

Tabie 9. Current distribution of Rio Grande cutthroat trout in New Mexico vs. Total habitat
available on public lands.
LAND NUMBER OF TOTAL QCCOURIED PERCENT
STATUS SUB-BASING OF
TOTAL
STREAM LAKE STREAM LAKE STREAM | LAKES
MILES ACRES MILES ACRES
BLM 11 247 3000 o 0 0 g
FOREST
SERVICE
Carson® 7 576 g1 126 ¢ 21.20 o
Gila 1 130 70 3 0 5.6t 4
{incoln G S0 745 i t t G
Sants Feb & 1100 439 83 o 750 1
Toial i1 1343 £330 212 8 2,16 &

*Qub.haging are shared between the two National Forests
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Editor's Note: This chapter will also be published in its entirety as a General Technical Report by the Rocky
Mountain Siation. In order to expedite publishing of our report and to accommodate these authors, we
accepted thelr format for this chapter.

Chapler 5

Colorado River Cutthroat Trout
Oncorhynchus clarki plewiticus

Michael K. Young
Rocky Mountain Forest and Range Experiment Station
222 South 22nd Streel
Laramie, Wyoming 82070

R. Nick Schmal
USDA Forest Service
Fish Habital Relationships Unit and
Department of Rangeland Ecology and Watershed Management
University of Wyoming, Laramie, Wyoming 82071

Thomas W. Kohley
Hesearch Assoclale
Wyoming Water Resources Center
Laramie, Wyoming 82077

Vicioria G. Leonard
USDA Forest Service and
Department of Rangeland Ecology and Watershed Management,
University of Wyoming, Laramie, Wyoming 82071

ABSTRHALCT

Though biclogisis recognize that populations of Colorado Hiver cutthroat rout have declined, the magniiude
of the loss remains unguantified. We obtained information from state and federal biclogists and from state
dmiabases 1o determine the current distribution and status of popuiations of Colorado River cutthroat rout.
Recent population extinctions have been documented throughout this range. Hybridization with rainbow
trout, nonindigenous cutthroat trout {those established or supplerented by stocking of genetically pure fishy,
and introgressed hatchery stocks has degraded many populations of Colorado River cutthroat trout. Only
26% of the remaining populations are believed 1o be genetically pure. Almost 45% of tha remaining popula-
tions are at least partly sympatric with non-native trout species of hybridized hatchery stocks. Brook trout are
the most common sympatric non-native spscies, Barriers {permanent, physical pheiructions) 1o upsiream
migration are know to protect 27% of the indigenous populations from non-native stocks. Land management
problems were inconsistently mentioned, but grazing and dewsatering were the most frequently cited. As a
consequence of these threats, the continued existence of Colorado River cutthroat trout is in doubl, Of the
318 waters, only 20 contain Colorado River cutihroat trout that are nelisved to be indigenous, genstically pure,
aliopatric above a barrier, and in a drainage not recently stocked.
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INTRODUCTION

Many populations of Colorado River cutthroat
trout have been exterminated since the late 1800s.
The now-familiar causes, which include introdue-
tions of non-native fishes, habitat degradation, loss
and fragmentation, and overharvest, were wide-
spread throughout the historic range of this sub-
species (Young 1995b). Most of these practices
continue {Young 1995a) and presumably so does
the loss of populations. An increased awareness of
this loss has led to atternpts o maintain and
restore populations of this subspecies {(e.g., Pister
1990) and to document their occurrence, Most
assessments of the status and distribution of this
subspecies have focused on portions of states or
national forests {(Remmick 1982, Oberholizer 19587;
Martinez 1988; Langlois et al. 1994), but a compre-
hensive overview of the security of the subspeces
is lacking. The intent of this review was tor (1)
examine historical information on the distribution
of Colorado River cutthroat trout; (2) determine
the current distribution of the subspecies in ifs
former range of Wyoming, Colorado, and Utah
{neglecting potential populations in Arizona and
New Mexico); and (3} identify characteristics that
could influence the persistence of these popula-

fions,

HISTORICAL DISTRIBUTION AND
CURRENT MANAGEMENT

Comprehensive descriptions of the historical
range of Colorado River cufthroat trout are un-
available. Behinke (1992) considered the rangs to
include all accessible cool waters of the upper
Colorado River drainage, inciuding the Green,
Yampa, Gunnison, Dolores, San juan, Duchesne,
and Dirty Devil rivers. By the 1970s, this distribu-
tions had been drastically reduced (Behnke and
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Benson 1980). The decline triggered responses
from several management agencies. (olorado
River cutthroat trout were classified as a Category
2 species {considered for formal listing under the
Endangered Species Act until this category was
abolished) by the U.S. Fish and Wildlife Service, a
sensitive species by Regions 2 and 4 of the UG
Forest bervice, and designated with special status
by Colorado, Utah, and Wyorming (Johnson 1987).
Separate management plans for this subspecies
have been prepared for northwestern Colorado,
southwestern Colorado, south-central Wyoming,
southwestern Wvoming, and Utah.

Conservation strafegies have cenfered on sur-
veys, angling restrictions, and channel modifica-
tions. Initially, population inventories were lim-
ited. Behnke and Zarn (1976} knew of only two
genetically pure populations, both in Wyoming.
However, they reported but did not identifv a
number of hybridized populations. Later survevs
were more thorough and additional populations
were located. Binns (1977) identified 47 waters in
the Little Snake River, Blacks Fork, and upper
Green River drainage in Wyoming that supported
populations of this subspecies. Oberholtzer (1987)
collected Colorado River cutthroat trout from 36
sireams in the Little Snake River dralnage. In the
most extensive survey, Martinez (1988} evaluated
160 streams and lakes in northwestern Colorado
within the historical range of this subspecies and
found 96 populations of Colorado River cutthroat
frout: 21 of which were considered genetically
pure. Other intensive surveys of the distribution of
this subspecies were completed in southcentral
Wyomung (Oberholtzer 1990}, southwestern Wyo-
ming (Remmick 1982}, and northwestern Colorado
(T. Fratt, Routt National Forest, pers. comm.: D.
Vos, White River National Forest, pers. comm.).

Strategies for restricting anglers have variad.
Many Wvoming pepulations are protected by
fishing closures or catch-and-release regulations.



Similarly, Colorado has prohibited harvest and
mandates the use of artificial flies and lures in
some waters containing this subspecies. Utah
chose not to apply special regulations to certain
streams containing this subspecies to avoid attract-
ing public attention (Schmidt et al. 19955

Most conservation and management plans {e.g.,
Speas et al. 1994) for the Colorado River cutthroat
trout emphasize barrier {permanent, physical
obstructions; e.g., installing rock weirs) construc-
tion to protect existing populations, or barrier
construction and chemical treatment (fish removal)
to prepare the waters for reintroduction (e.g., West
Beaver Creek, Colorado and Clear Creek, Wyo-
ming). An alternative to chemical treatment is
depletion-removal electrofishing. The advantage of
this method is that nontarget fish, such as Colo-
rado River cutthroat trout, are not killed; nonethe-
less, complete elimination of undesirable species
may be impossible (Thompson 1995). Agencies
have alsc installed channel structures to increase
habitat quantity and quality, and are modifying
land management to improve stream habiiat.

METHODS

We used three technigues to obtain information
on the status and distribution of Colorado River
cutthroat rout within their historical range. First,
we sent two questionnaires o state and federal
biologists responsible for managing waters known
or suspected to contain Colorado River cutthroat
trout in Utah, Wyoming, and Colorade. Second,
we obtained data from publications, reports, and
personal contacts. Third, we searched the comput-
erized databases maintained by the Colorado
Division of Wildlife and the Wyoming Game and
Fish Department for references to Colorado River
cutthroat frout and for records of stocking in
waters believed fo contain this subspecies.

Information obtained from the first question-
naire included the name and location of waters
kniown to contain Colorado River cutthroal trout,
the non-native trout present, the genetic purity of
Colorado River cutthroat trout and mode of deter-
mination, and the land management activities
affecting the water. After assembling this informa-
tion, we prepared a foliow-up questicnnaire that
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was submitted fo the same biologists. The second
questionnaire included questions on population
origin and the presence of a barrier to upstream
migration.

Because not all biologists responded fo our pleas
for information, the list of populations and their
characteristics is inaccurate. Inn Tnany cases, waters
with marginal populations have not been recently
revisited, and some of these populations may now
be extinct. Similarly, stocking records were limited.
The computerized database for Colorado only
contains records since 1973, and earlier stocking
was not consistently reported. Also, we were
unclear about the identity of certain waters; some
were unnamed on maps or had names different
than those on U.S. Geological Burvey maps. Unau-
thorized stocking by anglers could not be docu-
mented and perhaps not all stocking by state or
federal agencies was entered in the database.
These same concerns perfain to Wyoming. Few
records of any kind could be obtained from Utah.

We used the terms “population” and “water”
interchangeably because we could not distinguish
between distinct populations that occupled the
same body of water (e.g., perhaps in Trappers
Lake, Colorado; Thurow et al. 1988) or determine
when a single popuiation occupied more than one
stream or lake {e.g., perhaps in the North Fork
Little Snake River, Wyoming; Fausch and Young
1995). Our convention may be appropriate for most
populations of Colorado River cutthroat trout
because they are isolated in relatively short stream
reaches.

We believe that this list of waters is a critical
benchmark in assessing the status of Colorado
River cutthroat rout and for gaging the success or
failure of future conservation efforts. We hope
field biclogists will direct future efforts to correci-
ing our errors and oversights.

RESULTS AND DISCUSSION

We estimate that 318 populations of Colorado
River cutthroat frout still exist within the historical
range of this subspecies in Utsh, Wyoming, and
Colorado (Table 1; Appendix A; Appendix B). This
total is provisional because the inclusion of some
waters is controversial, for the following reasons.



Table 1. Bummary of characteristics for populations of Colorado River cutthiros! frout In
Utahk, Utah-Wyoming, Wyoming, and Colorads waters. Al numbers refer {o
the number of popuistions.

Characieristics Ut UT-wy WY oo Toisi
Total populations 17 340 118 152 318
Nonindigenous popuiations’ 1 8 24 17 B5
Genstic Durily
Purg i1 3 25 44 83
Hybridized 2 20 &1 59 13z
Mixed resulls 3 3 4 5 15
Not testad 1 4 35 44 8g
Genetic techniqus
Mearistics <] 18 75 108 210
Protein elecrophoresis 4 14 g 4 27
milINA analysis i8 5 1 O 22
Non-native species
Walers with sympainic populations 5 14 88 85 142
of brook trout 4 11 82 50 127
of brown frout 2 0 5 3 10
of non-native cutthroat trout z 1 o & 3
of rainbow trout z 7 20 11 40
Waters stocked since 1973 G 7 20 70 a7
with brook trout G H i} 20 20
with brown wout G g & 3 3
with non-native cutthroal trout 3 4 17 54 75
with rainbow frout G z 5 33 45
HBecently siocked in headwalers G 2 g 24 25
Waters with barriers?
Yes k 3 28 5% 88
Bo O 1 72 28 101
Braagched O G 14 8 20
Unknown i 28 7 &8 168
Land management effects
Deawataring & 1 13 2 22
Grazing & 2 & 15 23
LOgEing i 1 G 0 2
Mining 0 0 4 2 8
Hoad erosion 3 2 12 2 15

' Populations established or suppfemented by stocking of genstically purs fish.
? Permanent, phyvsical obsiructions 1o upsirgam migration; ron-nalive species are pregent above
& breached barrier.

Reintroduced populations lished or supplemented by stocking of genetically
pure fish). The population in Durtey Creek, Utah,
All three states have re-established or created was franslocated from nearby East Fork Boulder
new populations of genetically pure Colorado Creek. A hatchery stock from trout in Rock Creek
River cutthroat trout; 17% of all waters have 2. Wyoming, supplemented or founded popula-
received such nonindigenous fish {those estab- tions in Wyoming and Utah-Wvoming waters.
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Similarly, a stock from trout in Williamson Lakes,
California, which originated from Trappers Lake,
Colorado in 1931 (Pister 1990), was used in Colo-
rado waters. Some of these waters, especially lakes
(e.g., Big Sheep Mountain Lake, Wyoming and
Bench Lake, Colorade), were probably historically
barren. Thev were included, but whether they
should be considered “restored” populations is
debatable.

Not all attempts to maintain or restore popula-
tions of Colorado River cutthroat trout have
succeeded. Populations above barriers in some
streams (e.g., [rene and Nameless Creeks, Wyo-
ming) are apparently not self-sustaining, but rely
on repeated stocking (Thompson 1995). Perhaps
inadequate or insufficient habitat prevented
successful re-establishment of these populations.
Alternatively, hatchery populations founded by
migratory or lacustrine stocks may be maladapted
for restoring Colorado River cutthroat trout o
small, fragmented streams.

Genetic purity

Only 26% of the remaining populations of
Colorado River cutthroat trout were judged to be
genetically pure (Table 1). In contrast, 42% were
thought to be introgressed with genes from rain-
pow trout or nonindigenous stocks of cutthroat
rrout; 28% remain unevaluated. Though genetic
analysis is critical, absolute confidence in purity
designation is unjustified because of technique or
sampling method deficiencies. As evidence, 15
popuiations have been judged both genetically
pure and introgressed. Many of these mixed
conclusions resulted from meristic analyses, which
are based on counts or the presence of certain
anatomical characters, conducted by different
individuals at different times (e.g., Northwater
and Cunningham Creeks, Colorado). Though the
populations may have become hybridized in the
interval between samples, it is also likely that
different meristic analyses conflicted because the
method is highly subjective (Hubert and
alexander 1995). The accuracy of meristic analysis
is also suspect because of the lack of experimental
studies comparing meristic counts of pure fish,
their first-generation hybrids and backcrosses (a

first-generation hybrid mated with a parert), and
the absence of assessments of the statistical reli-
ability of these counts. One of the characteristics
thought to be an indicator of hybridization with
rainbow trout, the absence of basibranchial teeth,
has been demonstrated to be unreliable (Leary et
al. 1996}, Meristic analysis mayv also be less sensi-
tive than other techniques (Campton 1987) because
meristic variation may have environmental and
genetic components (Leary et al. 1985}, Meristic
analysis of purity should be considered an interim
assessment until other techniques are applied.

Partly due to the high costs of these methods,
only 49 populations have been genetically evalu-
ated by using protein electrophoresis (Leary et al.
1993) or by examining mitochondrial DNA
(Shiozawa and Evans 1995a). These techniques are
less subjective, but still suffer shortcomings for
evaluating genetic characteristics (Campton 1987;
Utter 1987; R.]. Behnke, Colorado State University,
pers. comm.), which produced conflicting designa-
tions of purity {e.g., Currant and South Fork Sheep
Creeks, Utah). We have the greatest confidence in
the genetic evaluations for populations judged free
from hybridization by all three metheds {e.g.,
Beaver Creek, Utah, and Rock Creek 2, Wyoming}.
Unfortunately, for some hybrids, such as green-
backs crossed with Colorado River cutthroat trout,
there may be no technique that reliably distin-
guishes them from the parent stock (Behnke 1992;
R. Leary, University of Montana, pers. comim.j.

Non-native trout

The introduction and subsequent spread of non-
native trout may be the greatest threat to the
continued existence of populations of Colorado
River cutthroat trout (Behnke 1992}, Almost 45% of
the remaining populations are at least partly
sympatric with non-native species or stocks
(Table 1). Brook frout occurred in nearly 90% of
these sympairic populations and rainbow trout in
28%. Brook trout have been widely reported to
reptace Colorado River cutthroat trout
(Oberholtzer 1987; Behnke 1992; Thompson 1995),
and hybridization with rainbow trout has been
repeatedly documented (Leary 1990; Behnke 1992;
Bischoff 19951



Non-native salmonids have been stocked in the
historical range of Coloradoe River cutthroat trout
for over 100 vears. Such stocking began in 1872 in
Colorado (Wiltzius 1985). Brook and rainbow trout
were first introduced in 1880 in Wyoming, and
brown trout were first stocked 10 vears later
(Wiley 1993). In the North Fork Little Snake River
drainage in Wyoming, rainbow frout were first
introduced in 1950 and Yellowstone cutthroat and
brook trout in 1936 {Oberholtzer 1987). In the
Savery Creek drainage, tributary to the Litile
Snake River, rainbow, brook, and brown trout
were first introduced in 1936 and fine-spotted or
Yellowstone cutthroat frout may have been intro-
duced as early as 1933 (Eiserman 1958). Rainbow
trout were first stocked in 1915 in the Smiths Fork,
a tributary to the Green River in Wyoming (M.
Fowden, Wyoming Game and Fish Department,
pers. comm.). Rainbow, brook , brown, golden,
and lake trout and coho salmon wers introduced
info the northern and eastern portons of the Green
River drainage before 1934 (Simon 1935), which
probably explains the complete absence of indig-
enous populations of Colorado River cutthroat
trout in that portion of the watershed.

Stocking of non-native trout continues to
threaten Colorado River cutthroat trout. Of the
waters considered to support this subspecies, 30%
have been recently stocked. Many streams on
public land in Utah, Wyoming, and Colorado with
road crossings, which allow for stocking by auto-
mobiles, or with headwater lakes, which allow for
stocking by aircraft, have introduced populations
of non-native trout. Because some of these waters
{e.g., Porcupine Lake, Lake of the Crags, and Lake
Diana, Colorado) have been repeatedly stocked
with nonindigenous forms of cutthroat trouf, they
probably should not be included in the remaining

range of this subspecies. However, they have been

inclzded in this assessment.

Recent stocking has been extensive. For ex-
ample, of the 152 waters believed to contain rem-
nant populations of Colorado River cutthroat trout
in Colorado, 70 have been directly stocked with
non-niafive trout or have had presumably con-
nected portions of their watersheds stocked. Sixty-
three of the 70 waters have been stocked with
species or subspecies likely to hybridize with
Colorade River cutthroat trout. These stocks
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mciude rainbow frout, Pikes Peak cutthroat |,

Snake River fine-spotted cutthroat, Trappers Lake
cutthroat ?, and Yellowstone cutthroat trout.

Barriers

The majority of waters containing Colorado
River cutthroat trout have not been surveved for
migration barriers. Only 28% of the waters with
indigenous trout popuiations are known to have
barriers that protect those populations from inva-
sions by non-nafive stocks (Table 1). Although
what constitutes a natural barrier to migration has
not been quantitatively defined, many barriers are
human-made structures designed to prevent fish
passage. In Wyoming, such structures are at least
1 m high with a downsiream apron typically
extending over Z m (Ed Novomy, Wyoming Game
and Fish Department, pers. comm. ). Human-made
barriers are less permanent than geologic barriers;
high flows in 1995 severed a 10-month-old weir in
West Beaver (reek, Colorado.

Twenty waters possess barriers that have been
breached by non-native trout species. Headwater
introductions by governument agencies may ac-
count for some of these instances, and improper
design or maintenance may have enabled brook
trouf to scale some barriers {e.g., Nameless and
Deep Creeks, Wyoming). The most insidious
threats to populations of Colorado River cutthroat
trout above barriers are illegal introductions by
anglers, This activity often enables non-native
trout to reproduce and spread before they are
detected by management agencies. For example,
when sampling the North Fork Little Snake River
above a barrier in 1995, we discovered at least
three age classes of brook trout distributed over 4
km, suggesting that aduits were probably intro-
duced in 1993 (M. Young, unpub. data}. This illegal
introduction may jeopardize the future of the
largest population of indigenous Colorado River
cutthroat trout in Wyoming.

‘Gresnback cutthroat troul that have hybridized with Yelow-
sione cuithroat and Sngke River fine- spoited cutthreal froub (D
rieger, Colorado Division of Wildiife, pers. comim. ),

*Colarado River cutthroat trout that have hvbridized with Ysi-
Iowstone cutthroat rodt and rainkow frout (Martingz 1983, Leary
12803
[ =4 i



Lang management

Grazing, stream-dewatering, and roads were the
most frequently identified problems for waters
containing Colorado River cutthroat trout. But the
effects of land management were rarely noted by
most biologists responding to the questionnaire
and may be more widespread than reported. Land
management problems were usually noted for
well-studied watersheds. For example, water
diversion structures and roads for the Cheyenne
Stage 11 water diversion project in the MNorth Fork
Little Snake River watershed accounted for most
these effects in Wyoming (Appendix AJ.

Population status

Fluvial populations (individuals migrating
between rivers and streams or between different
streamns) of Colorado River cutthroat frout have
been extirpated from most large streams and rivers
throughout their historic range. The MNorth Fork
Little Snake River may contain the longest contigu-
ous, available habitat of 27.8 km {Oberholtzer
1990). Similarly, indigenous populations of
adfluvial Colorado River cutthroat trout (individu-
als migrating between lakes and streams) have
almost been eliminated from their historic range.
OF the 318 waters containing this subspecies, only
94 are lakes or reservoirs and only two indigenous
populations have escaped extensive introductions
of non-native stocks. These populations are in the
Fryingpan Lakes in Colorado, which may lack a
barrier, and North Piney Lake in Wyoming, which
nevertheless contains brook trout. Yet adfluvial

tocks have been readily re-established and could
be a priority for further restoration.

Most of the occupied range of this subspecies
consists of isolated segmments of small streams on
public land; only Miller and Smith Creeks in
Colorado and Van Tassel Creek in Wyoming are
largely private. This fragmentaGon resulied from
haman-built structures (e.g., culverts and water
diversions) that blocked upstream fish movemen
and from non-native salmonids in lower reaches
that seemingly prevented recclonization by Colo-
rado River cutthreat trout. Populations of Colo-
rado River cutthroat trout in these segments are
probably at risk of short-term extinction particu-
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Table 2, Potential sites for resioration of connectivity
between populations.

Uteh-Wyoming
Unper Henrvs Fork
Upper Blacks Fork
Wyorming
Morth Fork Little Snake River
West Branch North Fork Litle Snake River
LaBarge Ureak
Hams Fork
Cotinnwood Creek
Finay Craek

Colorado
Upper Pledrg River
South Fork Litle Snake Hiver
Egst Fork Parachuts Greek
Thompson Creek
Zouth Fork Ranch Greek
Little Maddy Craek
Lite Green Creak

larly from events such as fire, flood, toxic spills, or
one-time stocking of non-native fish (Rieman and
Melntyre 1993). But in several locations, connected
networks of streams enable individuals to move
freely or connections could be restored by nor-
native fish removal and downstream barriers
(Table 2). Such networks could be the focus of
restoration (Moyle and Yoshivama 1994). Linking
populations may reduce their risk of extinction by
providing some habitats likely to be unaffected by
a single environmental disturbance (Shatfer 1987
For this reason, Wyoming intends to chemically
remove all non-native fish from the lower reaches
of the West Branch and the mainstem of the North
Fork Little Snake River downstream to a geologic
barrier (M. Fowden, Wyoming Game and Fish
Department, pers. comm.). This would reconnect
two of the largest populations of Colorado River
cutthroat trout in the Little Snake River watershed.

immeadisie nesds

As a conseguence of the infroduction of non-
native species, historical overharvest (Behnke
1992), improper land management, and a lack of
knowledge about this subspecies, the continued
existence of Colorado River cutthroat trout is in
doubt. Of the 318 waters believed to contain this
subspecies, only 20 may support populations that
are indigenous, genetically pure, allopatric above 2



barrier, and in a drainage not recently stocked. We
consider these “conservation populations” because
of their importance as regionally adapted stocks,
which might be used to restore populations to
nearby waters, and because they may be tempo-
rarily secure. Despite this standing, such popula-
tions mayv be too small to remain viable. The
overall status of this subspecies may be much
worse or only marginally better than we have
depicted because of what we do not know. For
exarnple, many populations have not been geneti-
cally tested, only 12 of those considered genetically
pure have been evaluated with more than one
technique, and we cannot confirm the presence of
a barrier for 25 waters containing purportedly
genetically pure populations. Many waters that we
included have not been examined for over 20 years
and may no longer contain Colorado River cut-
throat trout. Finally, historically barren waters and
those that have been intensively stocked make a
dubious contribution to the total number of popu-
lations. Because lakes and accessible streams have
experienced intensive fish management, retention
of unrecognized, indigenous populations of this
subspecies is unlikely. But small streams that are
rarely visited by anglers, biclogists, or fish
culturists may contain remnant populations of
Coloradoe River cutthroat trout. Clusters of such
streams may persist in the Gunnison and Dolores
river basins in Colorado or the upper Blacks Fork
and Strawberry river basins in Utah. Because small
streams seem the most likely to contain barriers to
upstream migration, these populations may
represent the best remaining genetic examples of
the subspecies.

Biologists have several tactics for increasing the
knowledge of the status and distribution of Colo-
rado river cutthroat frout. We recommend that
biclogists examine the state databases to identify
waters that have not been recently stocked or
sampled, or to find waters that other biologists
have not noticed. Electrofishing, or visual or nook-
and-line surveys in remote waters are effective in
identifying populations of Colorado River cut-
throat trout and may provide information on the
characteristics, location, and permanence of natu-
ral barriers. Populations protected by 2 natural
barrier or an old human-made barrier, such as a
water diversion, or those with good phenotypic
characteristics are likely candidates for genetic
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testing, Finally, noting the location of existing
populations may iead to the discovery of nearby
populations and will enable biclogists to recognize
streams of importance to the conservation of
Colorado River cutthroat trout.
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Charanteristics of populations of Colorade River culthroat rout iny Utsh, Litah-Wyoming, Wyoming, and Colorado
waters, Waiers are lisied from downstream o upstream within each state.

Genetic  Tech- Non-native species inAppendiz B
Water’ Drainags purity?  nigus? Srpsent  Stockedd Barrf® Activiny’ Figure® Water#?
UTAH
Escalanis A
& Fy Boulder Grt Boulder {r. o m,gd b, ri i ¥ — 3
W. Fi. Bouwder Cr. SBoulder v o s — ? U — 1 Z
Ourfey G W, Fk. Boulder G, p ¢ e ? u e 1 3
Duchesne R
Whiterocks H. Uinta . i e bk ? i g.rl 2 4
Reader G Whiterocks H, o o 7 ? u — 2 5
Yeliowsions H. Lake Fork FL o g bk bn,ct 7 U dyg 2 5
Avintaguin Cr. Strawbeny R m m.g e 7 u d.g 3 7
Currant Or, Hed Cr. m ed 7 7 u . 3 g
Racerack O Currant Cr. Res, o d 7 7 i e 3 g
Timber Canvon Strawbery R o g — 7 g d.a.r5 2 10
Willow Lr. Strawperry H. f G beot b 7 i .87 a 1%
W, Fi. Duchesng R, Duchesne A o d ? 7 ] o 3 12
Graen H.
Dry Fh. Ashiey Or. Ashley Cr. o d bk 7 U d.g 2 i3
Dolores R
Geyser Cr. Foc Gr. h d 7 # u — 4 14
La Sal Gr. Dolores £ m M, 8,1 7 ? U — 4 18
Beaver Or, La 8al G o m,g,d 7 7 4 — 4 HY
Mid. Fi. Beaver Cr. Seaver Or. D .8, 7 ? u e 4 17
UTAH-WYOMING
Green H
Raed Cr.” Giresn H. o m ok e U . 5 18
Carter Cr. Flaming Gorge B3, U — bi,otrn ? u 4,007 2 18
N. Fk. Sheep Cr. Sheep Cr. o 2,d 7 7 U e 2 20
S. Fk. Sheep Cr. Sheep Cr. M a.d bk 7 L —-— z 21
Henrys Fk, Green AL h me b srC u e 2 22
Birch Cr.” Henrys Fi. by m e sre.rh U e 2 23
Burnt Fk. Henrys FK. D d e e K —_ 2 24
W, Beaver Cr7 Henrys Fk. n m v— sro E — 2 25
Poigon Cr. Hanrys Fk, h m b — it e 2 26
{ahigraen Cr. Henrys Fk h g 7 7 u e 2 27
Cureant Cr7 Green M. h m ok o u e 5 28
Blacks Fk.
Blacks Fk Gresn R B m g e ¥ — 2 23
E. Muddy Cr. Muddy Gr. h R e — U e 2 30
W, Muddy Cr. Muddy Cr. h m e e U — 2 3
Yan Tasse! O W, Muddy Cr. n m - r U — 2 32
Cottonwood Cr” Smiths Fk. u — i - ¥ 2 33
Sage Gr Cotionwood Cr. h ¥ s sre y a5 2 34
Swamp Cr.” Cotionwood Cr. U . bk — U 2 35
Witiow Or, Smiths Fk. h i — e u e Z 38
E. Fk, Smiths Fr7 Smiths FK. U — bik,riy e U e 2 37
Gibert Or.” E.Fk.Smiths Fk.  h e bk, — Y e 2 a8
Little Gitbert Cr. Gilbert Cr. i m,e bl e U e Z 3g
W, Fk, Brmths Fk, Smiths Fk. i e ok — L e 2 40
Archie Cr. W, Fk. Smiths Fk. N AR e . U e z 41
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Genstic  Tech- in Appendix 8
Water! Drainage purity?  nigue® Present® Siccoked®  Barr® Activity’ Figure® Walerg®
UTAH-WYORING {(Cont'd)
Green B [Cont'd.}
Little W, Fi Blacks Fk. Meeks Cabin Fes. m m p— — ¥ - 2 4%
E. Fi Blacks Fl. Biacks Fk. h g ? 7 u s 2 44
Little B, Fi. Blacks Fk E.Fk. Blacks Fk. h = bk i i - 7 45
W, Fk. Blacks Flo Blacks Fk h d —_ — u s 2 48
Middie Fx. Blagks Fk W, Fi. Blacks Fk.  h d . e u o 2 47
Horse Or. Siacks Fk. ] m ? — U R z 42
WYORMING
Lijtie Snake R
Deap Or. Big Sandstore Cr. b m bk oo ¥ — 8 48
Z. Branch Deep Cr. Desp Or. M m.e Bk e ¥ — 8 49
W. Branch Deep Cr. Deep Cr. i - bk o y — B 50
WL Cr, Big Samdlstone Cr. h I bk e o e & 51
S, Fk, Mil Cr B O it - bk e Y R & 52
Elk Cr. Wil Cr. b m e o Y e 8 53
Right Branch Ml Cr, Wi Cr, u e ik - ¥ o 8 54
Shult Or. 8ig Sandstone Cr. N m ok e n — 8 55
Big Sandsiona Cr. AC Big SBandstore Or. p m bk —_ U — & 56
M. Fk Big Sandstone Cr. p m bk - U o 5 &7
Hall Sanvon Savery Or. n m s — ¥ —— & 58
Dirtyman Fi. Savery G, Savery Cr. h m e uifies] ¥ . 5 58
HMateh Cr, E.Fi. Savery Or. h m — o ¥ e & a0
Carrico Heservoir” Hatch Cr. h m e — ¥ — g 81
Beaver Cr. Jos O, e m e e H — & &2
Haggarty Cr. W, Fk, Battle Or. u — —_— ol f m g 53
Graen O Haggarty Cr. o m = — f m g &4
Alisha Cr. Haggarty Cr. o o — — n m 8 85
Bachelor Cr. Haggarty Cr. o m — e n m 8 g6
Lost T W. Fi. Batile Cr. i . bk ct n — g 87
Roaring Fk.t Little Snake R o m.e bk ot ¥ —_ G &8
M. Fk. Litils Snake B. Litils Snake R. m m,e bk rhye b d.r g g
W, Branch M. FkoLil Bnake M. h m ok ct ¥ o.r 8 70
Deadline Cr, W. Branch i - bk — y iy & 1
Rabbit Cr. W. Branch h m bk —_ y dr & 72
Standard Cr. V. Branch B m — — y & 73
Solomon Cr, M. Fk. Little Bnake p s — e b d.r & 74
Rose Cr. N. Fk. Little Snake h m e — o dr & 75
Harrison Cr, M. Fk. Littls Snaks b m e e ] dr £ 78
Green Timber O M, Fk. Littlg Snake h m s —_ B d.r & 77
Deadman Cr. N, Fk Little Snake h m . —_ & d.r & 7
Third Or. M. Fk Little Bnske b M s — Y ar g 74
Ted Crt N, Fk. Little Snzke m.e e o y dr & 80
Dale Ot B, Fk, Little Snake ¢ m e — Y e g g1
Uoper N FRT N.Fk. Litle Snake p = o e ¥ — 8 gz
Graan B,
Trout O Sage Cr. h m oern S0 ¥ 4.0 8 a3
Little Indian Cr. Hams Fi. b 7 b e r — 7 84
Davilg Hole Cr. Hams Fi o m bk - i e 7 85
Game Trall O Davits Hole Or, U B ] — y o 7 a8
Fauget Cr. Devils Hote Cr. U . e e U e 7 87
Bcuigin Cr. Big Zandy A U . staR e — n e 2 a8

a8



Genelic  Teoh- Hon-native species n Appendix B
Water Drainage purity*  nigus® Present®  Siocked®  Bare® Activity’ Flgurs® Walerg®
WYDRAING (Cont'd)
Green A (Cont'd.)
&, Fi. Fontensile Or. Fomtanelie Cr U e bk e i e 7 89
LaBarge Cr” Green A u e ok — i e 7 29
Hock Cr. 27 LaBargs Cr. o m, e, e —_ y o 7 a1
Littie Fall Cr. LaBarge Or. i e Bk — n e 7 92
Little Homet Or. LaBarge Or. B m bl b e 1 — 7 ]
Buig Fall Or. LaBarge Cr. u - e o a — 7 24
Turkey Or. LaBarge Cr. i — bl — ! — 7 o5
Bald Hornset Or. LaBarge Gr u e Ik e n —_ 7 95
Shafer Cr. LaBargs Or. U v ? e n e 7 47
Packsaddie Gr. LaBargs Cr U — 7 — n e 7 a8
8. LaBarge Tr. LaBarge Cr. m £ bl — U e 7 9%
Mack Cr. 5. LaBarge Cr. U — ok e n e 7 Ly
Nameless Cr” LaBarge Cr f m bic b — b — 7 101
Road Cr. LaBarge Cr. i e bk — n — 7 102
Spring Cr. 2 LaBarge Cr. o e Bk e 7 — 7 103
Clear Cr” LaBargs Cr. ] m bk —_ B - 7 104
Tradl Cr. LaBarge 1. e m bk e n e 7 108
{3y Pinay Cr. Green A, i e b p— n — 7 108
Fogarty Cr” Diry Piney Cr 1 e bk o= n — ¥ 107
Pine Grove O Fogarty Or. o m e o n e 7 108
Siack Canyon Cr Diry Piney Cr. u e bk o n - 7 108
Beaver Cr. 8. Binsy Cr. 4 —— e o n e 7 114
Spring Cr. Beaver Cr., h m o —— n e 7 111
Trail Ridge Cr. Beaver Cr. h m e — it . 7 112
. Beaver Or.t Begvar Cr. o m s B ¥ B— 7 1453
alid. Beaver Cr. Beaver Tr. B m —— R f . 7 114
5. Beaver Cr. 1 Beaver Or. B m h — n o 7 145
Fish Cr.” 5. Piney Cr. i e oh, b sre n o 7 118
M. Fk. Fish Cr.” Figh Cr. U e e e n —_ 7 117
Poreupine Gr. S. Pingy Cr. U — bk e n —_— 7 118
Apperson Cr. 8. Piney Cr. u s bk gre n s g 119
Laks Cr. M. Pingy Cr. h m bk — n e g 126G
N, Piney L N, Pingy Cr. n m bk e f e g i21
M. Finey Cr.” Green FL a m bk Eigs n — g 122
Muddy Cr. Gresn R L — — — ! e Ed 123
S. Muddy Cr. Muddy Cr. y s o 87S n e G 124
M. Muddy Cr. Muddy Cr. h ™ e r e 3 125
L. August’ M. Fk Bouldsr Cr. p m e — m - 10 126
Sunrise L 5. Fi. Boulder Cr. o m e e ¥ — 10 127
Little Cottonwnad Cr. 3. Cottonwood Cr. h m - e £ e g 128
SBaacher Or. Little Cottonwood  u o — o n s g 126
Camp Cr” Beecher Cr. b m e e f — g 140
Red Castie Cr. Little Coltonwond h m o — ] e g 131
5. Cottonwood Ce” Cottonwood Cr. I mm bk,rb ige n s g 132
Bare &1 8. Cottonwood Cr. h m b b g g 133
N. Cottonwood Gr” Cottonwood Gr, h m bk.h S n - g 134
Maki Cr. M. Coftonwood Cr. B m e e 1 e g 135
rgne On7 N. Cottonwood G, 1 m bk e ol R 3 138
Mardin Cr” M. Cottonwood Or. ¢ m bk e o e S 137
Mylandar Cr" N. Cottonwoos Cr. D m ok — b - e 138
Ole Or. N, Gottonwosd Cr o — b e n e g 139
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Genetic  Tegh- Mon-native spegies in Appendix B
Watar’ Dralnags purity®  nigue® Present'  Stocked® Barr Activity? Figure® Walers®
WYOMING (Cont'd.)
Grean B, {Conl'd.)
Sihoberg Or. i Cottonwood Cr, m e ik — i - 4 140
3. Horse Cr. Horse Cr. h m bk e n e g 141
Cole Gr. &, Horse Cr. U e - o n - =] 149
Desad Cow Cr. S, Horse Cr. ¢! m — J— m — +] 144
Camp Gr° 3. Horse Cr, 4 m . —_— n — G 144
M. Horse CGr° Horse Cr f m biksb S n g 8 145
tead Cr. M. Morsa Cr. o] m bk — n g g 146
M, Fk, M. Horsa Cr M, Horse Cr. h m bk e n . g 147
S, Pk W, Horse Cr. M. Horse COr, iy o bk — n B G 148
S, Beaver Or. 2 Green A f it b rb — n - G 145
Chalt Cr. 5. Beaver Cr. 2 h m ? e n - g 150
5. Fik. Chall Cr, Chalt Or. h m ok 800 i e 9 151
Buck Gr. S BeaverCr. 2 12 e - 1ge n - & 1582
M. Pk Mig. Beaver Cr M. Beaver Cr. h i hk - i — =] 184
Biner Cr” M. Beaver Cr. 4 o ok — ) v 11 184
Pagker Cr." N. Beaver Or. b M bk — i — 11 165
Big Sheep Mountain L. Oypsum Cr, D m e oo y — 11 156
Little Twin Or. Gresn AL U e ? . U — 14 157
Big Twin Cr. Green H. 4 — 7 o u —_ 11 188
Fock Cr. 3 Grosn H. i m okbngh th i e 11 159
Trudy Gr” Rock Cr. 3 h M e e 7 — 11 160
Mo Name Cr” Grogn H. i — bk - ol —_ 19 181
Kipndike Cr” Green B, o m bk,bn,ro o ¥ — 1t 182
Tosi Gr, Graen H. u o bbb th b — i 183
Tepes Cr” Tosi Cr. i m bk B1e n e 1 154
Wagon Cr, Graan B u e Bk — n J— 11 185
Esais Ms Gr” Wagon Cr. o m . . n - 11 186
COLORADG
San Juan H.
&, Fk. Hermosa Cr.t Harmosa Cr. o H — npn Y — i 167
Deer Crt Harmosa Cr, o m e rb,fie 1 e 12 168
Big Bend Cr. Mermosa Or h m 7 o 4 — 12 148
£, Fi Hermosa Gr.7 Harmoss On o m e - ¥ e iz 170
£ Flk Pledra Bt Piledra H. o m o e ¥ e 13 171
W, Fk, Navaio RLT MNavajo H. o m R e ¥ r 1 172
Augusiors Ot W. Fik Maveije B, D m e e v - 13 $72
Himaes Cr. W. Fk Ban Juan H. o e J— — y i i 174
White A.
Laka Cr. Cathedral Cr. b m - e u e 14 e
Soldiar Cr. Cathedrat Cr h oy thy e i e 14 178
Big Beaver Cr. N, Fk. White F. b m b o U — 15 177
Fawn Cr. M, Fk. White H. i s 514 e i R 15 178
Lost Or, M. Fk. Whitae H. h m - e U g 15 176
Hahn Cr, Lost Cr £ m . - u g 18 180
Snell Or. N. Fi. White H. o m bk bk Hg” r e 15 181
Little Skinny Fish L. Skinny Fish Cr. h m e ot U o 15 182
Trappers L. M. Fl Whits KL m m.e bl b rhoye u - 15 183
Little Snake H.
Witlow Cr. Liftle Bnake FL I m bk e mn e 18 184
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Genetic Teche- tive snecie in Appendix B
Watar’ Drainagse purity®  nigue® Present® Sigoked®  Berr® Activity’ Figure® Walerd®
COLORADRD {Cont'd.}
Lithie Snghe H. {Qont’d)
Foaring Fk. Blater Or. Slater Or. U —_— bk Bkontic 1 e 15 188
S, Fk. Slgter Cr. Slater Cr, u —— e e u — ig 186
W, Prong S. 7k 5. Fk. Slater Cr, u e o bk u . 18 187
5. Fk, pittle Snake R Little Snake AL U e bk s i — 18 188
Johnson Cr. 5. Fk i Snake B. h Ry 7 o ¥ e 16 189
Ofiver Cr. 5. Fk Lil. Snake R. h I . — i — 16 195
Ltopez Cr. 5, Fk Lil. Snake B, u — bk e e e 16 161
Summit Cr. indspendence . U s — th U — 18 192
Yampa 8.
Beaver Cr. 1 5 Fh Willams P u e e bkt U e 15 193
indian Bun Beaver Gr. 1 U — e bk U —_ 15 194
Poose Cr. E. Fk. Wiliiams Fr. h m b iy n e 15 185
Cyelone Gr. Poose Cr. u s — - y — 15 196
Rough Cr. Poose Cr. u — e e U — 15 187
Baldy Cr. £, Fle Williams Fk. o — bk ok u s 15 128
Biack Mouniain Gr. £ Fk Wiliams Fk. U e — — U e 18 198
Little Cotionwood G Fortification Cr. i — rh ct,ppnsb e n e 1 200
Freeman Fes. Little Citwd, Or. u — o ciopnibile b e 18 23
&, Fk. Fortification Cr. Fortification Cr. U — bk — u — 16 202
First Cr. Elkhead Cr. h m b, b bk, rb n e L 203
Armstrong Cr. Elkhead Cr. u n ik bk u — 16 204
Porgupine L. §. Fk. Mad Cr. R m e ctopntic u e 18 208
Luna L. M. Fk. Mad Cr. h im — oiopntc” u — 18 208
L. of the Crags M. Fik. Mad Cr. h m - cippntic U — i8 207
Smpith Cr. Deep Cr. U — e e ¥ e 18 208
aditler Cr. Deap Cr. b i — e n —_— i6 208
Sane Cr. 1 Elk H. ¥ o e e U — 18 2140
Beaver Tr. 2 Willow Cr. u e ol bk,pon U e % 211
Lost Dog Cr. M. Fk Elk R h m bk — U — 16 212
L. Diana M. Fk, Eik A h m e ot,pon,tle U s 18 218
W, Coal Cr. Coal Cr. i e e ) U e 15 214
Dome Cr. Bear H. U — o bk U — 15 218
Mandalt Cr. Bear R. n m bk,bnsb bk,ot.ppn, o —_ 15 218
b tic”
Gunnison H.
Jones Cr. Cr. Fk. E. Muddy Cru o s s ¥ e 17 217
Rook Cr. Cr. Fr. B Muddy Oru — bl —— i e 17 218
M. Amthracite Cr, Anthraciie Cr, u o e Bon U — 17 218
Sacond Cr. Smith F&. D m bk o 4 g 18 220
Upper Lake PR Gunnison A u o bk pibnotoon, b — 2 221
vy, gre i
W, Beaver Cr” Beaver Cr. o m i e 1 g 18 222
Colorado A,
Roan Cr. Colorado B o m 7 e U e 14 223
B, Fi Parachute G Parachuts Or b m bk e n g 18 2z4
JOS Guich E. Fk. Paracnute Cr. 1 m bk e ;'z a 18 225
£. Mid. Fk Parachuts Cr. h m e ot y e ig 226
morthwater Cr, £, WMid, Fr m m e ot y — 19 227
Trappsr G £ Mid Fk k m - ctrh ¥ g 19 228
Battlement T, Colorado R, D i i ctepngsbiict  u o 18 22%
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Genetic  Tegh- Mon-native spacies in Spoendix B
Walss® Dralnage purity® nigus’ Breseni® Siocked® Barr® Activity’ Figure® Walers®
Gutler Cr. wMid. Rifle Cr. h m R stopnghilc v g 14 230
COLORADD (Cont'd.)
Colgrado R (Cont'd.}
Corral Or. bain ik O B m ok bk, bnot, f o i 231

iz dic
Mitchell Gr.f Colorado R. o m — e y — 19 232
Catile Cr. Foaring Fk. #. h m e — ¥ g 21 233
N. Thompson O, Thompson Cr. h m bBlcbnsb  bketmitic a g.mr 17 234
Park Cr. M. Thompson Cr. y o bk — i g 17 235
wid, Thompson Cr. Thompson Cr. h m o chppnbiic U i i7 236
Avalanche L Avalanchs Cr. h m bk, fb ctoprsbids  n R 7 237
Yule O Crystal R i m o, chopnie” o s 17 238
tost Trall Crt Crystal B o m e — Y e 17 235
Hocky Fr. Ot Fryingpan B o m — —— i .9 20 240
Cunningham Gr. M. Fk, Fryingpan A, m m bi,Bn — ¥ e 20 241
Carter L. Carter Cr, h m R e U e 20 242
3, Fi. Frvingpan H. Fryingpan &, u oo - e U B 24 243
Fryingpan L5, 2& 3 Ervingpan R. p m — —n i — 20 244
Nickelson Cr. Capitol O o m e e ey — 17 345
FHunter Cr. Rogring Fk. AL h m e o 4 — ik 248
Diffioult Or. Hoarng Fk. H h E — e ¥ e 20 247
Abrams Cr.t Brush Cr. o m — e y 4.0 1 248
Hat Gr.t Brush Cr. D i — — Y o 21 248
Squaw Cr. Eagle A. u e bk — n — 21 250
£, Laks Cr. Lake Cr, h m ke of,ppn,tic® ¥ st 21 251
Berry Cr. Eagls H. b m — e ¥ e 21 252
Moloy O, Fagle B, B m s — ¥ — 21 253
Booth Or. Gore Cr. Y o — ctppn,te” y e 22 254
Pitkin Cr. Gore Cr. iy m ok ctopn, e’ Y e 22 2585
Miller Cr. RBiack Gore Cr. h m bk s y — 22 2558
Polk Or. Black Gore Cr, f m o — ¥ —— 22 257
Cross Or, Eagle R m m bk bik,zt,ppn, ¥ e Z1 258
roL et

W, Cross Or, Cross Cr, o m e chponsbiie® oy e 21 259
Wearyman 1. Turkey Cr. U _— — ct,fo 1 e 2z 260
Sooris Cr. Homestaka COr. h m — ciopn,tic” u o 20 261
Hack L7 Hack Gr. D m e ot.opn, o y — i5 262
Fed Dirt Cr. Colgrado R, h ! — _ y - 15 263
E. Fk, Hed Dirt Cr. Colorado R, h m e — Y — 15 284
W, Fi. Rad Birt Cr. Colorado R, it m o — y - 15 285
Egaria Or. Harper Hss. i — bk hk U P 15 268
£, Maadow Cr. Meadow Cr. o m e —— U — 22 287
Big Park Cr. Blackial Cr. h m Dk — n dg 23 258
Antgiope Cr. Muddy Cr, u — ? e L — 23 2689
Lindsey Cr. Muddy Cr, U — ? e L — 23 270
Frantz Or. Muddy Cr, u — e bk 4 e 23 271
Littie Gresn Or, Muddy Cr. b m e o y e 23 27z
M. Little Green Ort Muddy Cr p i — e ¥ — 23 273
Blus H.
M, PR oHion Of Ediott Gr A m ? ok, 10" u e 22 274
Cataract 207 Bilug H. A m ? ct.pprablict o - 22 278
i,.107%4 Cataract Or n i 7 cirhtic u e 22 278
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Genetic  Tsch- Mop-native speciss in Avpendix 8

Water' Dirainags purity? nigue’ Present® Siocked®  Barr® Activity’ Figure® Water#®
Meadow Cr. Dillon Has. h m bk o ¥ — o3 D7
Carral . W, Tenmile Or, o m bk — ¥ R 22 278
COLORADD (Lonl'd)
Cotprado B
Clinton Hes. Clinton Gr. o m 7 oOnLETC U o 24 27D
8. FR, Swan B Swan B 0 i bk ol n —_ 24 28
Franch Guleht Blue H. o m — e ¥ —_— 24 281
Spruce G Blug A B m e blk,ctgol u e 24 282

ppn,h,

rxo.te”
Long Draw Haystack Cr. i —_ bk He u e 23 283
Paradiss Cr. E. Bk Trolgm. Cr. p m 7 e U e 23 284
Tirmber Cr. 7 E Fr Teblsm. Cr. o m ? - i — 23 285
Fabhit Cars Cr. Troublesome Or. U e bk — u e 23 zad
Steeiman Cr. Witliams Fk. o m Bk - ¥ e 5 287
MoeQueary Cr. Willlams Fk. ¥ e 514 ¢t.ppntic” u — 28 288
Sobiail Cr. Williams Fr. o i bk e n e 25 28%
Litle Muddy Cr. Colorado F h m bk ct.pon f g 25 280
Cub Cr. Litile Muddy Cr. h m bk ot i e 25 281
Kaily Cr. Litle Muddy Gr. h m bk ct n — 25 292
Hinnaey Gr.° Colorado R el m bk e ¥ e 28 283
Hamiiton 1, Hurd Cr. o] m bk — y — 25 284
Cabin Cr. Ranch Cr. 5 i e —— y o 25 285
5. Fk. Ranch Cr” Ranch Cr. h m e — £ — 28 248
Mig, Fk. Ranch Cr. 5. Fk. Ranch Gr. i e — — ¥ — 25 297
ron G, St Louis Or. U o e ot oo, uct ¥ e 25 298
Vasguez Cr. Fraser R u e — bk,rb ¥ e 25 298
Little Vasauez Cr.} Vasguez Or. o i — — y e 25 300
S. Fk. Vasguez Cr. Vasguez Cr. o m e e i — 25 301
Jim Cr. Fraser A. B m bk ot o — 25 30z
Trait Or. Willow Cr. n m e - Y e 256 303
Roarnng Fk. L. Granby h i R oLppn.tis” y — 28 an4
Watangs Cr Roaring Fk, u s e chopntic” ¥ s 28 305
Watanga L. Watanga Cr. U - - ctopntc ¥ . 28 308
Arapaho Cr. Monarch L. h m bk bn,olppn, b - 258 307

rbtio®
Buchanan Cr. Arapahs O f m s ctppnibiict U — 28 308
Thunderbolt Cr. Buchanan Cr. b m e fhe” n — 26 309
Columbine Cr. Colorada B. m ™ e — ¥ o 26 3140
Paradise O £. Inlst o i e e y R 26 31t
Adams L. Paradise Cr. o m e e ¥ e 26 3z
Fifin L7 E. inlet B m — . ¥ o 26 313
Prarmigan 1.° M. Inlet & m.8 - - ¥ — 28 314
Banch L~ Prarmigan Cr. . L8 e e — 28 315
L. Manita” M. Iniet D m.e s o y —— 28 318
Tienber Cr. 27 Colorado B o 1 e —— ¥ — 28 317
Timpear L.° Timber Cr. o m e e ¥ e 2 318
"Water * = population established or supplemented by stooking of nonindigenous. gensetically pure fish

g
i

a conservation population (beliaved to be indigenous. genstically pure, allppairic above a
barrier and not batisved to be in a recently slocked walershed]
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‘Genstic purity

‘Technigus

‘Pragant

*Stocked

"Eaer.

TActivity

Figure
‘Waterg

o
f} o=
I3

id k3

genatically pure
hvbridized

mixed resulis
unknown (nof tesied)

Techrigues used in genetic analysis

g‘}’; =

§ =

o 0=
dash =
FPressnce
b

bn =

oF o=

gol =
ppn =

th =
rxC =
sre =
fle =

¥e =

7=

3

raristic analysis

siecirophoretic analvsis of proteing
anglysis of mtONA

nG analysis parformed

of sympatric populations of non-native species
Grook frout
brown trout
urknown subspecies of culthroat troutl {probably not indigenous)
golder trouf
Pikss Peak cutthroat trout (greenback cutthroat rout introgressed with Yellowstone cutthroat
frout and possibly Bnake Hiver cutthroat roul}
rainbow trout
rainbow-cutthroat trout hvbrid
Snake Hiver fing-spotied cutthroal frout
Trappers Lake cutthroat trout (Colorado Fiver cutthroat trout introgressed with Yellowstong
cutthroat trout and possibly rainbow trout)
Yeiipwstone cutthroat troul
non-native species befleved absent
presence of non-native species not determined

Water stocked since 1973, species codes are as above

i

o

[

Fresence

it

[ e RS

water for nsarby, connectad waters) was not beffeved stocked since 1873

stocking of non-native species could not be determined

some or afl of the stocking was in 8 nearby (usually upstream) and presumably connected water
hody

unidentified species were stocked

of parmanend, physica! barrier to vpstream migration
yas
no
Lnknown
a barrier breached by non-native species

Lang management aclivitios that affect water

g“nammfl
|

water removal
grazing

fogging

mining

rpads

no effects reported

Figurs in Appendix B that confains this siream or lake
Mumber on figure in Appendix 8 that denotes this stream or lake

1G4



Appendix B

Current distribution of Colorado River cutthroat trout in Utah,
Utah-Wyoming, Wyoming, and Colorado waters.
Water and figure numbers shown here correspond with those

listed on Appendix A.

Legend

‘”/‘ Known p{}pﬁ?ﬁa‘{i@ﬁ

/™ Conservation population

®  Barrier
/N Upper Colorado River Basin

/\/ Subregion watershed

Hydrologic unit
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Figure 1. Waters 1-3, Escalanie River

basin, Utah
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Muddy Creek, Blacks Fork,
Ashley Creel, and Flaming
Gorge basins, Utah-Wyoming

Figure 2. Waters 4-6, 13, 18-27, 28-47,
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Figure 3. Waters 7-12, Duchesne River

and Strawberry River basins,

Utah
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Waters 14-17, Dolores River

Figure 4.

basin, Utah-Colorado
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Green River and Flaming
Gorge basin, Utah-Wyoming

Figure 5. Waters 18, 28, 83, upper

Figure 6. Waters 48-82, Little Snake

River basin, Wyoming
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Figure 8. Water 88, upper Green
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upper Green River basin,

Figure . Waters 119-125, 128-153,
Wyoming

i
.
o

Figure 10. Waters 126-127, upper Green
River basin, Wyoming
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River basin, Wyoming
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i

Juan River and Piedra River

basins, Colorado
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Figure 14. Waters 175, 176, 223, lower
White River and Roan
Creek basins, Colorado
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Figure 15. Waters 177-183, 193-199,

214-216, 262-266, upper
White River, upper Yampa
River, and upper Colorado
River basins, Colorado

Little Snake River and upper

Yampa River basins,

Figure 16. Waters 184-192, 200-213,
Colorado
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River and Roaring Fork River

245, North Fork Gunnison
basins, Colorado

Figure 17. Waters 217-219, 234-239,

.

Gunnison Biver basin,

Figure 18. Waters 220, 222, upper
Colorado
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Creek and Colorado River
basinsg, Colorado

261, Roaring Fork River and
Eagie River basins, Colorado

Figure 20. Waters 240-244, 245-247,
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258-259, Eagie River basin,

Colorade

Figure 22. Waters 254-257, 260, 287,

274-278, Eagle River and
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upper Coloradoe River basin,

Colorado
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Figurs 24, Waters 279-282, Blue River
basin, Colorads
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Figure 25. Waters 287-292, 294-302,

upper Colorado River basin,

Colorado
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Colorado River basin,

Figure 26. Waters 283, 303-318, upper
Colorado
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Data sources for specific geographic sites

Litah
Shinrawa 2t al. 1993: Shiozawa and Evans 1894, 198582, 1998b

Uitah-Wyoming
Binns 1977 Bischoff 199%; Shiczawa and Evans 19350

Wyoming
Shinzaws and Evans no daie: Binng 1977; Raemmick 1982 Oberholizer 1987, 1980;
Leary 1990; Leary et al. 1993; Speas et al. 1994; Thompson 1985

Colorado
Wemsman 19773 Behnke and Zarn 1978; Behnke 1879, 1982; Behnke argd Benson
1680; Martinez 1988; Langlois et al. 1984

ppendix

Mames of fishes

Salmonidas
Cncorhynchus clarki bouvieri Yelhowsions culthroal frout
Onporbynchus clarkl pleuriticus Colorado Biver cutthroat trout
Oneorhynchus clarki stomias greenback culthreat trout
Oncorhynchus clarki subsp. Snake River fing-spolied culthroat trout
Crnoornynchus kisufch coho salmon
Ongorhynchus myKiss rainbow frout
Oncorhynchus mykiss aguabonita goiden trout
Salmo rutta brown frout
Salvelinus fontinalis brook rout
Balvelinus namaycush lake trout
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INFORMATION BURVEY DATA
FOR
U.S. FOREST SERVICE
HARTTAT CONSERVATION ASSESSMENT
IMLAND CUTTHROAT TROUT

INVESTIGATOR DATE 7/

AGENRCY

MATLING ADDREES

SUBSPECIES POPULATION NAME/ID
DRAINAGE SUB-DRATNAGE
5P4 STREAM ID # OTHER 1D #

USRS 1:100,000 HAP HAME

0SS 7.5 MIN QUADRANGLE HAP HAME

o &
APFROE. LATITUDE ! APPROE. LOHNGITUDE £

PERCENT OF SUB-DRAINAGE OW WAT'L FOREST

HAME OF HAT'L FOREST

PERCENT BLH PERCENT STATE PERCENT PRIVATE

BATLEY ECOREGION

TS SR s R sk, n o ol e 2 2 cafimd a oo omd B, ) P
P Eal W R I £ o WV TR L

ASIS FOR THIS INFORMATION ON STATUS AND ABUNDANCE OF POPULATION:
1 Actual populatiom estimates;
] ¥isual observation by trained fisheries professional;
] Estimates based on personal knowledge of local fish resources;
} Based on information gathered from local residents,etc.

1

B
{
{
[
L
{ Other

YHAR WHEN MOST CURRENT POPULATION DATA WAS COLLECIED

PERCENT OF SUB-DRATNAGE HABITAT OCCUPIED BY SUBSPECIES:
% FPresently
% Historically. VWhen were they last obhserved?

A2




PERCENT OF HABITAT IN NF FORTION OF SUB-DRAINAGE GCCUPIED:
% Presently
% Historically. When were they last observed?

.....

2 2 5, 3 Sl et 3, P 2, i 2
# = LR £ TR R [ Ead [ K

R THE FOLLOWING SECTION DEALS OHLY WITH®#w
Wik EXISTING POPULATIONS IN THIS SUB-DRAIRAGE## %

WHAT IS THE ORIGIK OF THIS FPOPULATIONY

Remnant of original natlve stock
Reintroduced hatchery reared fish
Transplanved from other remnant native stock
Unknown

Other

BAS GENETIC PURITY OF POPULATION BEEN DETEBMINED BY:
Heristics? { ] ¥Yes | ] o What was resuli?
Electrophoresis? { | Yes { 1| WNo ¥Yhat was resuls?
DHA Analvsis? [ 1 Yes | 1 Ho What was rasulo?
Other

COMMENTS O GENETIC PURITY

WHAT IS THE LIFE HISTORY OF POPULATION?

[ ] Resident--¥o migrations. ALl 1ife stages in smaller stresms.

[ ] Figvisl--Mature Fish yeside Iin rivers but migrate to smaller
streams to spawn. Rearing habletsatr is smalley strsams.

{ 1 Adfluvial--Mature fish reside in lakes but migrags Lo sLTsams
to spawn. Streams provide rearing habitat.

{ ¥ Unknown

COMMENTS O LIFE HISTORY

YOW WOULD YOU DESCRIBE THE ABUNDANCE OF THE SUBSPECIES TN THIS
SUB-DRATHACGE?
i ] Abundant
{ ! Common
I ] Rare
fish/mi

WHAT IS THE TREND IE ABUHDANCE?
! Incrsasing
] Stabls

{
i
i
{ ] Decressing
[ 1 Unknown



COMMERTS 0N ABUNDANCE

WHAT IS THE TREND IN DISTRIBUTION?
I } Increasing

{ | Stable

{ 1 Decressing

[ ] Unknown

COMMENTS ON DISTRIBUTION

WHAT IS THE OVERALL STATUS OF THE POPULATION IN THIS SUB-DRAINAGEY
Securs-expanding

Secure-stable

At Risk-ztabls

&% Risk-declining

Unknown

gy gy ey o gy

COMMENTE ON STATUS

IS THE POPULATION OF THIS SUBSPECIES REGULARLY MONITORED IN THIS
SUR-DRATHAGEY

i 1 Yes

{18

{ 1 Unknown

I8 SURSPECIES POPULATION DATA AVATLABLE?

[ ] Heo

{ | Yes--Computerized Database. What software formatl
{ ] Yeg--Hard Copy

Eodont iend 2 3, 5. 3 om 8 e oo e el B, P B, 1
W W 3 H WHRWHER R WA E For Bkt 5

ek THE FOLLOVING SECTION DEALS ONLY WITHW
WECQORDITION OF AQUATIC HABITAT ¥

BASIS FOR YOUR INFORMATION ON CONDITION OF AQUATIC HABITAT;
{ | Actual habitat surveys;

[ 1 Visual observation by trained fisherles professiomnal;

[ ] Estimates based onm personal knowledge of local aguatic
habitat:

! 1 Based on information from local residents, sporismen, etc.

f 1 Other

YEAR WHEN MOST CURRENT HABITAT DATA WAS COLLECTED




STREAM HaWg

FISH/HILE
OR
LB/ACRE

GENETIC
PORITY

OTHER




WHAT IS THE CONDITION OF AQUATIC HABITAT IN THIS SUB-DRAIRAGE?

Hational Forest Lands Other Lands

I 1 Bxeellent { 1 Emxcsllient

[ 1 Good I ] Good

I 1 Fairx [ § Faix

{ 1 Poox { ] Pooz

{ ] Extremely Degraded [ 1 Extremely Degraded

WHAT I8 THE TREND IN HABITAT CONDITION IN THIS SUB-DRAINAGE?

Hational Forsst Lands Orher Lands

[ 1} Increasing i I Increasing
! ] Btaeble { ] Btable

{ ] Decreaszing [ ] Decreasing
I 1 Unknown { 1 Unknown

COMMENTS ON HABITAT CONDITIOR

IS THE HARITAT CONDITION FOR THIS SUBSPECIES REGULARLY
HOBITORED IN THIE SUB-DRAINAGE?

[ ] %es

[ ] 8He

I ] Unknown

I8 HABITAT SURVEY DATA AVATILABLEY

[} 8o

[ ] Yes--Computerized Database. What software format
[ 1 Yes--Hard Copy

Bl 1 2 5 2 2 b, 2, 2 oo 2 3, 5 2002, Bl :
(i) £ TR £ o R R G T R AT WETETR Ea4

#aTHIS SECTION DEALS ONLY WITH# s

*#AFACTORE THAT INFLUENHCE POPULATION AND HABITAT CONDITIOW ¥

WHAT FACTORS MOST INFLUENCE STATUS OF SUBSPECIES POPULATIOR
HABITAT CONDITION IN THIS SUB-DRAIHAGE?

HY Lands Other Lands
DewateTing. . .....0ccene e eae e ! §Jves [ ] no [ ] ves [ ]
alvered hydrograph......:c:0ccooes [ 1 ves [ ] no I} ves {
Chemical Pellution.........v.venen f 1 yez I | 1o {1 yves [ 1}
Temparature slrevations........ ... [ J ves { ] no [ ] ves [ ]
Impacts to stream morphology...... { ] vesf ] mo {1 wves | ]
Lack of wood ip streams........... I Twves { ] no [ 1 yves [ ]
Sedimentarion. .. ... .o e enan I 1 ves [ 1 no I 1 ves [ 1
Ower flshing. .. ... .. 0 i veeacaaaas [ 1 yes [ 1 no I'1 ves [ ]
Competition w/ non-navive f£ish....[ P ves [ ] no I 1 ves [ 1]
Hybridization w/ non-native fish..| 1 vez [ 1 no [ 1 ves [ ]

Other

AND

noe
fele)
e
Ho
nc
no
piled
0o
pote)
no
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COMMENTE ON THFLUENCIRG FACTORSE

WHAT ACTIVITIES MOST INFLUEHCE STATUS OF SUBSPECIES POPULATION AND
HABITAT COMDITION IN THIS SUB-DRATINAGEY

H F Lands Other Lands
Brazing............ b [ ] ves [ 1 no I 1 ves [ ] no
Hining. . . .oooeuen er e veneeol 1 ves [ ] no {7 ves [ 1 no
LOGEINE. « v vveiienrnrenn e [ 1 vyes | | no { Tyves [ ] no
Road Constyuction/Maintensnce....! I wezs [ 1 neo { {1 ves [ ] no
Wildfire....... e e [ 1 ves [ ] no [ 1 ves [ ] no

Other

COMMENTE O IRFLUENCING ACTIVITIES

2. 2 2 2 3 B B 3, 3 2 2 5 s Tined ’ 4
RS R e W PR R WA A 23 L e Ead

WHAT ARE RESEARCH WEEDE FOR THIS SUB-DRAINAGE

WHAT HABITAT SITUATIONS HEED TO BE CORRECTED I¥ THIS BSUB-DRAINAGEY

WHAT HAKAGCEMENT ACTIOHS DO ¥Y0U RECOMMERD TO CORBECT THESE
SITUATICHNR?




DEFINITIONS

SURSPECIES: Bonneville CTT. Colorade River CTT, Westslope CTIT, Rie CGrande
CTT, Fine Spotted CTT, or Yellowstone CIT.

POPULATION NAME/ID: Optional. HName the subspecies being deseribed.  State
designated enclave name or other population ID. For purposes of this
information survey, a subspescles inhabiting a distinct aquatic ecosystem of
intercomnected drainage basin with no barriers to genetic exchange may be
considered a "pepulation”. However, if available information -suggests further
subdivision into separate populations which would be described differently, use
separate data sheets for each "population”.

DRAINAGE: Major river drainage e.g. Green River, Znake River.

SUB-DRAINAGE: 3rd to 5th order drainage depending on gecpraphic area. if
possible use Hydrologic Unit as described in sectiom 2500 of
Ferest Service Handbook.

EPA STREAM ID: Optienal. EPA STREAM ID number for main stem stream in
sub-drainage, or USCS hydrologic unit code (sub-basing.

OTHER ID: Optional. Other state or F§ identification that wight be helpful.

USES 7.5 MIN QUADRANGLE MAY MAME: Optional.

APPROY. LATITUDE: Approximate latitude at center of sub-drainage.

APPROY . IONGITUDE: Approximate longitude at center of sub-drainage.

BATLEY ECOREGION: Optional.

HISTORICALLY: Within last 100 years.

STATUS: To classify, reliable informatioen from within the last five years is
needed; otherwise, status should be considered "unknown”,

ABUNDANT: Individuals are widely distributed and can be readlly collected
with adequate effort.

COMMON: Individuals are widely distributed and are usually collected with
adequate efforc.

RARE: Individuals may be widely distributed or vestricted in distribution
but are infrequently collected with adegquate effort.

UPWARD TREND: Abundance or distribution has increased over the last 10 years.
Change must be appreciable enough te indicate a crend rather than
reflect differences in sampling efficiency oxr a natural
population fluctualiion.

STABLE: Abundance or distribution has remained relatively comstant over the
last 10 vears.

A-8



DOWHWARD TREND:

SECURE-EXPANDING:

SECURE-STABLE:

AT RISK-STABLE:

AT BISK-DECLINIEG:

sbundance or distribution has decreased over the last 10
years. Change must be apprecisble enough to indigcate a
trend rather than veflect diffsrences in sampling efficlency
or a natural population fluctuation.

sdults are relatively abundant; vecrulfment Is scourring;
ghundance trend 1z upward and/or distribution trand is
upward. There are no major threats teo aquatic habitat
guality; there are ne threats from : competition or
hybridization with exotic fish species.

Adults are relatively common; recruitment is occourring:
most recent abundance and distribution trends are stable.
There are no majer threats to aguatic habitat quality;
thers are nc threats frow competition or hybridization with
sxotic fish species.

Adults are relatively common; recrultment 1s occcurring:
most recent abundance and distribution trends ave stable.
There are major threats to aquatic habitat gquality or there
are threare from competition or hybridization with exotic
fish spscies.

Adults ave relatively rare; recruitment is not occurring;
most  rsesnt asbundance  and/or distribution tremd  is
downward. There are major threats to aguatic habitat
quality or thers are threats from compstitiosn or
hybridization with exotic fish species.

UNKNOWN: Presence established but insufficient information to classify.

LIFE HISTORY: Specify one or more of the following 1ife histery patterns which
the population exhibits.

RESIDENT - Entire 1ife cycle is completed in low order stream systems with
little or ne seasonal migrations.

FLUVIAL - HMature fish reside in large =streams butf migrate into smaller
tributaries to spawn. Juveniles rear for several years in small streams.

ADFLUVIAL - Maturs fish reside in lakes but migrate Iinto streams To spawn.
Juveniles typically rear for several years in strean envircnments.

UHENOWH
EEMNANT  POPULATION: Specify whether this is a remmant population;

non-transpianted fish are known to be present buf in very leow nusbers.
Although longterm viability is questionable, the population may constitute a
significant portion of the gene pool for that subspecies.



FACTORS INFLUENCING STATUS: If applicable, the following factors should be
rated as negative {-) oy, in some cases, positive (+) influences om the
population status. Leave blank if not applicable or unknown.

ACCESSIRILITY - If the population is vulnerable to overharvest because of
ready access, rate negative. If net, rate positive.

HARVEST REGULATIONS - If gurrent vegulations appsar to provide inadequate
protection for the population, rate negative. If regulations are promoting
population increases, rate positlve. If no effect, leave blank.

POACHING - Rate negative if poaching 1s a significant threat to the
population.

NON-NATIVE SPECIES INTERACTION - Rate negative if nen-native fish species
are having adverse effects on the population; vate positive 1f bemeficlal
{e.g., increased forage base).

HABITAT CHANGE - If habitat chamge is occurring, rate It as negative or
positive influences on the population for the following components:
Physical Condition - includes diversity, substrate, cover, LOD, ete.
Water Flow - includes quantity and fluctuation.
Yater Quality - includes chemical parameters and temperature.

MAJOR CAUSES OF HARITAT CHANGE: Check all of the following that apply.

TOREST MANACEMENT - Road construction and timber harvest, riparian
management, watershed management.

ACRICULTURE - Irrigation, agricultural runoff, etc.
MINING GRAZING HYDROPOWER OTHER
COMMENTS: Include any relevant or explanatory material.

INVESTICATOR: List person{s) and date of those who prepared or who could best
answer questions about this population,

NAME, AGENCY, ADDRESS and FHONE HO.

MAFS: To provide a complete plcture of cutthreat trout subspecles
distribution, please provide maps that delineate (with vyour best avallable
knowledge) historic and current populations. Include these maps with your

gurvey data sheets. Provide maps for 211 data sheests you complete. Use a map
scale of 1: 100,000 only. Color code as follows: Red = Historic populations;
Gyeen = Current populations.
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DEFINITIONS OF CONSERVATION ASSESEMENTS, STRATEGIES, ACGREIMENTS

{Habirat) CLonservation Azssssment: A comprehensive, state-of-knowledge
vechnical document that deseribes 1ife history, habitat requirements and
management considerations for a specles or group of species throughout
its/their occupied range on the lands managed by cooperating agencies,
Thege assessments do not dictave changes te forest plans nor should they
contain management direction triggerering NEPA and NFMA requirements.

Conservation Strategy: A document that contains biological information and
management recommendatlons necessary for the comnservation of a sensitive
species. Implementing a conservation strategy on HNFS lands will require
NEPA and NIMA resgquirements be satisfled.

Congervation Agreement: A formsl written document agreed to by FWE and
another Federal agency, Tribe, State agency, local government, or the
private sector to achieve the conservation of candidate species through
voluntary cooperation. it dopuments the spacific actions and
responsibilities for which each party agrees to be accountable. The
objective of a Conservation Agreement is to reduce threats to a candidate
species and/or its habitat. An effective Conservation Agreement may lower
listing pricrity or eliminate the need to list & specles. Agreements must
be comnsistent with NEPA and NFHMA requirements.
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