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ApsTRACT
Genetic snalvses are presentsd for fish populations of 140 sireams ang lakss
in nerthwesters Mentana including most of the streams and lakes in the South Fork

Flathead River drainage. Information collected show that many stream populations
of pure westslope cutthroat trout (Salme clark: Lewisiil) do exigl but that most
are subject %o invasion by non-native salmo; rainbow frout (Galeo gairdngri’ and
veliowstone cutthroat troud (Salmo clarki  bouvieril. Of 40 lakes populalions
genetically tested, only two were found to contain aboriginal westslope cutthroat.
The other lakes cowntained hatchery westslope, hybridized westislope or rorm-native
salme.

Gepetic evidence is presented that indicates native westslope cutihroal and
interior rainbow trout inhabit streams in the Yaak River drainages with little
exchange of genetic material.

BACKGROUND

Historically the westslope cutihroat troud was the most widespread ftroud
species in Montana, inhabiting the Clark Fork River drainage and almost all the
¥poternal River drainage in western Montana and the Missourl River system above ihe
city of Great Falls in eastern Monfana (Behrke 1979). Pure westsliope cufthroal
trout have disappearsd from wmuch of their original range due to introduction of
non-native fish and habitat deterioration. It is now ponsidered a specigs of
special concern  in Montana. The work described in this report is an effort fo
£i11 data gaps in anticipation that a westslope cutthroat trout  hatchery
bropdetock will play an important role in the perpetuation of this species.

Montana Department of Fish, Wildlife and Parks (DFWP) tried {o develop and
maintain three pure westslope cubthroat  hatchery broodstocks  from 1952 through
1982, The advent of genetic analysis using elecirophoresis fo defermine
population purity and diversity in recent years lead to a fourth attempt in 1785,
Genetic analysis plus development of breeding schemes to minimize loss of genstic
traits in brookstocks has ppened a new era of broodstock managsment.
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The fish population genetic analysis described in this report were undertaken
for the following reasons

1. Determining pure aboriginal populations of wesislope cutthroat trout
suitable for founding a new hatchery broodstock and fulure maintenance
or expansion of this broodstock.

2. 4 drainage-wide analysis of fish populaticns in the South Fork Flathesd
River with emphasis on protection, enhanrement, or restoration of the
westslope as the only Salmo.

3. Determining extent of interior rainbow trout populations in the Kootenal
River drainage below Kootenal Falls., Interior rainbow trout is also
considered a species of special concern in Montana.

¥

Work presented in this report includes that caone from spring 1983 through
spring 1988. During this period only a smell portion of the work was funded by
Federal aid to Fish restoration. Other funding sources were Siate of Montana
through DFWP or University of Montans (UM} and very limited private funds. Work
done in  lakes in the Sputh Fork Flathead River drainage will be the subject of a
master's thesis from UM. A1l genetic analysis was done by the UM Genetics
Labaratory (UMGL) while all field collections were made by DFWP personnel.

OBIECTIVES AND DEGREE UOF ATTAINMENT

Obiectives for the Dingell-Johnson portion of this report include one sach
fram the following jobs: Northwest Montana Coldwater Stream Investigations and
nNorthwest Montana [Doldwater Lakes Investigations., These obiectives were!

7. To maintain or expand populations of species of special concern
{westslope cutthroat  trout, bull treut, and inland rainbow troutl.
(Froject Ne. F-46-R-1 1-a.)

/. Manage regulations and stocking to protect or expand species of apecial
concern.  (Project Ne. F-446-R-1 il-a
Boih cbiectives were attained,

The other ghiective was to determine those lakes and streams with pure
aboriginal westslope cutthroat itrout suitsble for inclusion into a now westisiope
cutthroat trout hatchery broodstock. This broodstock has  been established, bul
the search for high mountain lake aboriginal westslope continues.

PROCEDURES
Collection of Fish

Coliection of fish from streams  for genetic analysis was accomplished by
elerirofishing, angling, or a combination of the two methods. Colisction sites
were generally selected within a mile of the siream mouth., Exceptions to this
general rule included streams with known barriers ncluding falls and road
cuiverts and those suspected to have different populations within the sireans
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mbiration of

tength. [Cellection of faish from lakes was gengrally done by & Co
sh from a wide

angling and/or  gill netting. an  attempt was made to coollect 71
range of lengths.

With one ewception, fish caught were retained whole, packed in ice
four hours of capture, and frozen within 60 hours of capture. Gensiic ia
ctandards indicate that, after killing, fish can be <stored at about 509F  for no
more than 40 hours or proteins used in gereiic analysis will genature.
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in one case (Sunburst Lake) insufficient ice was packed in to store whols
figh. Instead fish heads and livers were lced, packed out, and  immediately sent
to UMBL for analysis. Genetice analysis uses aye, muscle, and liver tissue, but
it iz recommended that whole fish be submitted for examination. Alse, fish flesh
as well as digestive tracts were exemined fTor parasites.

LMGL standards require at least a 25 fish sample for a 93 percent confidence
ard & S0 fish sample for 99 percent confidence on genetic testing. In many cases
occurrence of mon-native genstic material in  a suspected westslope cutihroat
population could be confirmed with less than &5 fish. Ina few instances, mare
than 25 fish were collected from populations suspected of being aboriginal
wentslope.

After fish were collscted and frazen, samples were sent to UMGL whave thay
were stered for up  to six  months in super cold freezers. Genetic analysis was
done using standard techniques as described by Leary, Allendorf, et al., (19287).

Collection of Fish for Establishment of Broodstock

Fizh from about 40 streams were genetically analyzed in 1983 and 1984 {o
determine those containing pure aboriginal wesislope cutthroat trout. The streams
were selected by the  author based on surveys he had conduried over the years.
Populations sampled included streams in MNorth Fork ang Sputh Fork Flathead |
Kpotenat, and lower Clark Fork drainages. Fopulations included both sireaem
resident and adfluvial life histories. Samples for disesse ftesting were sent 1o
the USFRWS lahpratory in Fori Morgan, Colorade, from those sireams deemned suitable
far collection of broodstock fish.

Wild fizh captured were f{rucked to the Murray Springe Hatchery arg hoeld for
shout one year, then transferred to the Washoe Parik Hatchery in fnaconda. Water
temperatures at Murray bprings ie a constant S1-529F  which is good for growin,
Later temperatures at Washoe Park vary from near freszing in winter o mid-30°F in
summer which appears ideal to promote rellable and fertile male and female

Eatad

nametes.

RESIE TS OND DISCUSSION
Broodstork Estabiishment

and 1984 about &,400 pure westslope cutthroat were caught by
downstream +trapping (Hungry Horse and Emery Cresks)
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transferred to the Murray Springs hatchery.
are tisted in Table 1. Mast
populations ranged from 3 to 7 inches total

collected from sotreams with resident populations ranged from 3 fo 10 inches total

Streams

collected
izngth and

length and included some fish over 3 years of age.

and number of fish

captured

streams with adfluvial
-3 years of age. Fish

Table 1. Streams and number of westslope cutthroat captured and moved to Murray
Springs hatchery as now broocsiock.
Y@ar Stream Dominant Population Tyvpe MNumber Moved
1983 Emery Adfluvial 8OO
Hungry Horse Acfiuvial 1,150
Felix Resident 200
Hall Adfiluvial 143
Branch Adfluvial 175
Connor Adfluvial 350
Guintonkon Resident 150
Battery Resident 39
TOTAL 3.003
1784 Emery Adfluvial L0
Hungry Horse Adfluvial £50
Felix Resident 100
Branch Adfluvial 130
Connor Adfluvial &7
Guintonkon Resident 363
Tin Adfluvial S
Battery Resident 2o
N.Branch Marien? Resident 300
%, Branch Marten® Resident 300
Yermilion above falls? Resident 450
TOTAL 3,430

i These streams are in the lower Clark Fork River drainage. all other
streams are in the South Fork Flathead River drainage.

Most of the wild fish doubled their length during $the vear they were helc in
the Murray Springs Hatchery. Some of the fish exhibited scoliosis, probably from
elerirical shock., ©Betting the wild fish to accept a hatchery diet was a major
problem but was solved by adding ground liver to the normal dry pelieted food.
Fish of all sizes were heid together to reduce human bilas in  the selection of
broodsiock. Mortality during their first year in capiivity averaged about £3
oeroent,

This new broodstock is now being held at  the Anaconda  haichery where 13
sroguced about one million eggs in bath 1987 and 1988. Most of the original wild
£

igh will nave died by spring 1989, leaving future production bto their offspring.
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0f special interest to  future managemsnt of thos wesislope cutthroal brood
iz maintaining genelic variability in this subspecies of cufthroat. UMGL has to
date genetically analyzed pure westslope culthroat populations from about 30
streams. While most  individuals within a given population are very similar to
each other, no two of these populations are similar and they are generally
distinct enscugh that separation is possible, Maintenance of broodsiock diversity
would reguire adding fish or gametes from several populations. This 1s in direct
contrast to rainbow trout where geneiic diversity occours between individusls in o2
single population but littie diversity occurs between populations (Leary and
Allendorf 1987},

SGenetic bDurveys

Genetic surveyes for sireams in ihe South Fark Flathead River dralnage 3
listed in Table 2 (east-side streams) and Table I {(west-side stveasns). 5‘mrbf ail
the streams listed in Table & contsin pure wesislope cutthroat $rout populations
aven though many had been planted with Yellowstone cutthroat trout  in past years.
Gnly those streams with 100 percent pure westslope cutthroat trout that are
isolated from upstream and downstream invasion by non-native Salmo genes should be
ronsidered suitable for adoition $o  ithe existing broodstock withoul exiensive

genetic analvsis.

In two instances, Felix and Riverside creeks above Forest Hoad #38; respval
nr  repair of barrier culverts will reduce protection from invasion and changs
their potential broodstock rating to the next lower rating.

mams listed in Table 3 {west-side sitreams) include many with hybridized
m&guiaizcmﬁ hetwesn wesislope cutthroat, Yellowstones cutithroat, and rainbow trout.
The few streams with pure westslope do not contain head water lakes while the many
ctreame with hybrid populations have headwater lakeisi. Almost all the lakes lie
within the boundaries of the Jewel Basin Sperial Management Area agdministered
by the USBFS. Most of  the lakes have been planted with sither rainbow trout or
vellowstone cutthroat troul in past years and in recent vyears with westslope
rutthroat from the &8rlee broodstock or the Anaconda hatchery broodstook.

oy
o
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ic analveis of fish from lakes draining into the South Fork sysienm
gut of the Bob Marshall Wilderness {(BMW) ars listed in Table 4. Compariseon of
genetic makeup with species kKoown o have peen planted cliearly indicates th&é
MOFWP planting records are not complete; e.g., the Jewel Lakes were populated by
rainbow frout but there are no recorded plants,

The background section of  this report presented & brief statesent of DFWP
efforte to develop and maintain a pure westslops brosdstock.  The genetic  make up
af fish from several lakes in the Jewsl Basin ares demonsirates that some of the

garly westslope cubtthroat trout broodstocks contained non-wesisiope genetic

material. DFWE  records indicate that only one lake, very likely barren, was
nlanted oance with supposedly westslope cutthroat trout from the Hamilton
matchery. This lake, HNorih Bigelow, now contains pure westslieps individuale ag

well as westslope x ralnbow trout hybrids. Three lakes, Jenny, Doris ¥2, and
Fawn, have very poby spawning potential and are considered dependent upon hatchery
Fiabh, 411 three lakes had been planted with an sarly westslops culthroat frout
stack in the mid-1980's and all three rontained mostly wesislope butl alse a2 fTew
rainbow x westslope hybrids.
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The genetic  analysis of  lakes and outlet streams surveyed in  ihe
listed 1n Tabls 5. The species found indicate that all the lakes except thoss
found in  the Bordon Creek drainage were probably barven when Tirst planted.  Unly
one lake, Doctor, was found te contain pure westslope cutthroat irowt. Doctor
Lake was also the only lake surveyed confalning non-salmo species; in this Case
bull trout {Salvelinugs confluentus!? and mountaln whitefish (Prosopium

williamsonil,

Table 5. Genetic makeup of Tish from lakes and streams In South Fork Flathead
River dralinage within Bob Marshall Wilderness.
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The South Fork Flathead River drainage has long been trealted as the major
stronghold of native westelope cutthroat trout in the continental Unifted SLiates.
Censetic analveis of many of the streams and lakes wifthin the drainage Indicatss
that rnon—wesislope populations and hybrid populations sxist in good numbers. it
is the DFWP's position that efforits have to  be made 0 replace norenative an
hybrid populations.



To this effect, DFWP chemically treated the four Jewsl Basin lakes in 1Y
remove the existing rainbow trout and replanted the lakes with Tish from the
latest wesitslope broodstock. Further, genetic analysis of fish from Wildoat Lake
and Creek {(Tabhle 3, 4} and Red Meadow Lake (Table &) indicated planted westslope
cutthroat trout would replace Yellowstone cubthroat  trout, Starting in 1984-80
all lakes considered hybridized in the Jewel Basin area were 3o be planted with
westslope cutthroat trout for at least Tive consecutive years to dilute cutl the
hybrid genss. in 1986, Lena and Woodward lakes within the BMW were planted with
westslope cutthreoat trout. Starting in 1988 all lakes within the BMW except Utis,
Docior, and Palisades, may be planted for several conseculive years.

Benetic  analvsis of sbregam populations tested in the North Fork Flatheas
River drainage are listed in Table 6. 0Of special initerest ils Hay Uresk  and Hay
Lake. DOther than Doctor Lake in the Bob Marshall Wilderness, Hay Lake 1s the only
gther lake found to contain a2 pure aboriginal westsiocpe population, In spring
1988 male gametes were collected from Hay Lake fish and crossed into eggs from
the fAnaconda broodstock.

Monse [reek was considered a pure aboriginal westslope stream until & second
collection was done in soring 1987 at a site about 7 miles further upsirsam from
the original 1983 collection site. This second collection cocontained two fish
carrying ralnbow trout genes, It is considered likely that the hybrids
priginated from a headwater lake gplanted with fish fram an  eariy westslope
cutthroat brocdstock.

Genetic analysis of fish from some streams and lakes in the lower Clark Fork
River drainage are listed in Table 7. Of =zpecial note are several streams ang
iakes, Deerhorn Lreek and Canvon Creek both contained ong Fl gereration rainbow-
westslope hybrid. Cataract Creek, planted once with Yellowstone cutthroat in 1941
containad a population of Yellowstone-westslope hybrids with genetic material
ahout evenly divided between the species. West Fork Trout Creesk contained mosily
pure westslope but a few westslope-rainbow hybrids. The West Fork as well as Hock
Creek Meadows were reporiedly planted with rainbow trout by a private individual
in the early [F&0's. Rainbow genetic material was found in fish from Foock Creek
Meadows as well as Yellowstone cubthroat. Yellowstone cutthroat material likely

originated from a DFWP planting in Hock Lake.

The sample taken from lowsr Swamp Creek tested pure wesislope, vet Wanless
Lake and adiacent Cirque Lake #3 contatned partially or totally hybridized
populations of wesisiope and Yellowstone cutthroat  trout, DFWP has no records
that fish were sver planted in either laks. & private ingdividusl reporiedly
planted bBoth  Wanless and Dirgue Lake #3 in 1931. In 1931 the planted fish hag i
be VYellowstons cutithroat  ifrout. The upper two lakes, LCirgue #1  and #2,
undpubtedly contained aboriginal westslope cutthroat but  have been planted with
hatohery westsiope cutthroat in recent years.
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Cenetic analysis of fish collected from miscellaneous drainages including ©
Yaak River are listed in Tahle 8. Except for the Yeak Rilver sampies, Tish we
collected by non-project personnel but analyzed for general survey knowl
special note were fish from Donaldson  and Herrig creeks. Donaldson Oreek 12 a
=mall inlet nof Lake Mary Ronan used extensively by Baimg for spawning, witile
Herrig Cregk is the only spawning inlet for Little Bitterroot Lake. Both iakes
have good  reputations  for  vieldiog  large rainbow  trout  fo anglers and both
contain good numbers of kokanee {Oncorhynchus nerkal. One s=strain  of i
rainbow trout, the kamlpops or Girard rainbow may be genetically inclined
on kokanee. Unfortunately genetic identification cannot ye! determine differences
hetween kamloops and other races of inferlor rainbow trout.

10
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The Yaak River samples excluding Arbe Creek were from streams above Yaak
Falls. ¥aak Falle ard Kootenai River Falls have been suggested as  the easztern-
most barriers dividing the Kootenail River drainage into native westslope and
native interior rainbow ranges. Date presented in Table 8  indicate interior
rainbow and westslope cutthroat trout may both be native to the Yaak River sysiem
abave Yaak Falls. The two samples from 17-Mile Cresk  further indicate givision
betwesn the two species with little interchange of genetic material.

Sohe o b
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Table B. Genstic makeup of fish collected from misrellanecus drainsges in

northwestern Moniana.
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CONCI USTONS
Management of Westsiope Broodstock

1t is otill considered essential to  incorporate adfluvial, fluvial, s
resident  angd high wmountain  lake genetic materisl  into the new west
broodstock. imfortunately finding pure aboriginal high mountain lake west
has proved to be difficult. Out of 40 lakss surveyed ico date, only two have
populated by aboriginal wesislope. Male gametes from one, Hay Lake, wers
collected in mid-June, 1988, and used to fertilize eggs from the current Anaconda
nroodstock.

DFWP iz aware of several aboriginal westslope lakes in Glacier National Fark.
Negotiations may be started seeking permission to collect eggs from one ot these
lakes. It is thought that asboriginal lake cutthroat may exist in a lakels] within
the boundaries of the Confederated Kootenal and Saslish  Indian Reservation.
Project personmel  have, hopefully, made arrangements ftc have fish samples
genetically tested by UMGL in winter 1989. Project persommel  will also collect
fish samples from three to four lakes within Region Ure in summer 1988 for genetic
analysis. Two lakes to be tested include Fishtrap Lake in the Thompson River
drainage and Cyclone Lake in the North Fork Flathead River drainage.

Addition of fluvial cutthroat inte the broodstock may be an impossibil
1t is the author's opinion that fluvial cutthroat exist only in the Middle
and Sputh Fork Flathead rivers within the Bob Marshall Wilderness.

RECOMMENDAT IONS

1t is recommended that large scale genetic sampling be discontinued after
1988 for the near future. Samples shnuld be collected either as  the nesd or

apperiunity arises.

Evaluation of wesisliope managemeni strategises, i.e., the swamp-oul itechnigus
should be started as soon  az feasible in a select group of  lakes. It is
recommended that Wildcat Lake and Cresk be re-sampled in summer 1988, UOther lakes
in the Jewel Basin area that should be resvaluated include Tom Tom Leke, Black
Lake, and Clayton Lake. Re—sampling of these lakes should be done about five
years after intensive planted started; therefore, in asbout 1990 o 1991,
Resvaluation of pepulations in selected lakes within the OMW should include Lick,
Lena, and George lakes and should be done in 1993-19%9%,

Collention of fish fram selecied waters within the South Fork portiom of the
Bnh Marshall Wilderness iz scheduled to poour  in summer 1988, Waters to he
campled include Big Salmon Cresk below Pendant Falls and Big Salmon Lake, Orescent
lakes in the headwaters of Marshall Oreek and unnamed fakeis) in the headwaters of
Davine and/or Hoss gresks.

Collectionn of fish for  analysis  from selected waters in the Yaak River
irainage should also be done in 1988. These streams are: Pine, Hellroaring, Pete,

fl

ad

South Fork Yaask, Morin Fork Yaak, West Fork Yaak above Talls, and maln Yaak River.
1t iz estimated that a three-man corew can colisct fhese samplies in twWo davs.
fnalysis will be done by UMBL.

14
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Lakes:

Big Hawk (lower}) 08-9170-

Big Salmond8-8140-03
Black mesz@—Uj
Blackfoot OB-8iB0-03
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Hay OB-Z3340-01
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MOBinnis 08-44&40-01
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Moran OH-4F280-01

Nicola 08-3020-01

Red Meadows (below falls

08-5750~
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Hed Meadow OH-6673-01

OR-TE00-01

labove falls:

DE--FFO0~-01

#

E
ee;ae
Whals

- LFE U

S S

South Fark Flathead
be presenterd
Ehd\

vear s repori.

Genetic divergence and
trout

rainhow

and

. 5,

interior rainbow Tre

the genus Salmo of western
Fish and Wi1lgldl

su‘{"

Arbio 11-0080-01
Boulder 11-0540-0
Camp 11-0880-01
Caribou
Dogge 11-1520-01
Donaldson O7-121
E.F, Yaak 11-20%
Groom 07-1820-01
Herrig O7-2060-01
Ppite 11-0040-01
T Mile ii 4”m0”€

.
»t

LU L UT e
LI
i
I

BLE 2 B

E

L1~ 07400

i

[y

trout.




Spouth Fork Flathead Hiver

Lakes {continued:?

Sguaw 08-0770-03

Thres Eagles (upper}
08-9958-03

Tom Tom Q8-5860-03

Wildeat 0B-9970-03

Woodward 0B-9980-03

Streams:

fenepas 0B-00B0-01

Bail 0B-L400-01
Baptiste 0B-0420-Cl
Branch 08-08B&0-01
Bunker 08-0%980-01
Cannon 08-1140-01
Canyon 08-13190-10

Clark 0B-1320-01
Clavton 08-1540-01

Desp 0B-1010-10

Doris 0B-2300-01

Emary 0B8-2560-01

Felix 08-2700-01

Forest OB-2E20-01
Goldie 08-3030-01
Graves 0H-3100-01
Harris 08-3260-01
Harrison 0B8-3280-01
Huke 08-3480-01

Hungry Horss 08-33B0-01
Knei1ff 0B-3B&0-01

iid 08-4100-01

Lost Johnny O0B-4360-01
tower Twin Crepk OB-7500-01
Mz inernie 0B-4440-01
Murray 0B-498B0-01
NL.F.Logan Creek 0B-4260-01
Paint 0B-3280-01
Guintonkin 08-346460-01
Riverside 03-HBAG

Ryle 0B-4020-01
S.F.Lpgan Uresk 0B-4260-0]
Spidier GB-&360~01
Spotted Bear OH-6740-01
Guilivan 08-708B0-01
Yent QB-7210-01

Tin 08-728B0~-01

Upper Twin Cresk 0B-7500-01
Whesler 0B-7720-01
Wildeoat 0B-7840-01
Wounded Buck B-7920-01

Morth Fork Flathead Hiver
Sirepams f{continued)
Yakinikak 0B-79¢0-01

Lower Dlark Fork Drainage
Lakeas:

Cirque #1 03-B552-03
Cirque #2 05-8551-03
Cirgue #3 03-B850-03

Rock 05-%424-03

Wanless 05-0776-03

Streams:

Canyon 05-1184-10
Cataracrt 05-1232-01
Copper 05-1432-01

Crow 05-1760-01

Deep 053-1872-01

Desrhorn 05-1984~01

Dry 03-2128-01

E.F. Bull 03-2272-01

E.F. Rock 03-2400-01

Four Lakes 035-28%5-01
Little Hocok 05-4080-01
Mckay Q05-F420-01

Mid Swamp 05-7104-01
N.Hranch Marten 03-31846-01
Rock 05-5920-01

S.Branch Marten 09-624-01
Vermilian 03-7712-01
W.F.Trout 0B-BOT4-01




