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ABSTRACT

Ffforts to restore fluyial Montana Arctic grayling {Thymallus
arcticus) are necessitated by their severely reduced distribution and
numbers. Streams within the native range, the upper Missouri River basin
ahove Great Falls, were evaluated for their potential ability to support
self-sustaining populations of grayling. fvaluation criteria were based on
3 review of characteristics of streams presently and historically occupied
or not occcupied, apparent effects of non-native salmonids, possible reasons
for failure of past planis of graying into streams, effects of access into
reservoirs, and presence of a population in an intermittent irrigation
canal. Principal criteria incliuded gradient <1%, abundance of pools,
ahsence or scarcity of non-native trout - aspecially brown irout - presence
of a barrier to prevent colonizalion by non-natives, lack of access to a
1ake or reservoir, base flow »10 cfs, and absence of severe dewatering or
other serious habitat degradation. Application of these criteria
eliminated most streams within the native range from consideration as
potential restoration sites. The primary, indigenous habifat of grayling
in Montana - the jargest, low gradient streams in broad valleys of the
upper Missouri Basin - are no onger suitable habitats for grayling. The
factors which probably led to their disappearance from these streams,
including establishment of non-native trout, construction of dams and
reservoirs, and dewatering of tributaries, remain effective obstacles to
restoration of grayling into those waters. Potential restoration sites
identified were: the Virginia Meadows section of the upper Gibbon River,
Canyon Creek of the Gibbon River drainage, Cougar Creek in the Madison
River drainage, the upper Firehole River above Kepler Cascades, a section
of Cherry Creek in the Madison River drainage, the upper haif of the upper
Ruby River above Ruby Reserveir, £1k Creek in the Smith River drainage, the
North and South forks of the Sun River above Gibson Reservoir, and the
upper Big Hole River above Jackson. None of these stream sections was
among the more impertant indigenous habitats for grayling, and each has
limitations which detract from providing the most suitable conditions for
supporting a self-sustaining population. The 1ikelihood of successful
establishment of grayling may not be high in any of these sireams, but
efforts are mandated by the severely depressed status of fluyvial grayling

in Montana.
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INTRODUCTION

As specified in the "Requesi for Proposals” announced by the Hontana
Chapter of the American Fisheries Society, the purpose of this report is fo
"identify the reintroduction potential for the Arclic grayling {Thymaiius
arcticus) inte its historic range in ¥ontana®, by identifying "potential
streams for reintroduction based on life history, habitat requirements, and
biological interactions of Arctic grayling with other species.” This
evaluation of potential sites for reintroduction of grayling into streams
is necessitated by the severe decline in distribution of fluvial Montana
grayling. This decline of fluvial grayling {defined as those spending
their entire lives in riverine habitats) to a single, relatively sma§1;
remnant population in the upper Big Hole River, has been summarized by
Vincent (1962) and Kaya (1990, 199?3. The only other Arctic grayling south
of Alaska and Canada disappeared from sireams in Hichigan during the
1930’s. Concern over the remnant stalus of fluvial Montana grayling is
reinforced by studies indicating that Mentana grayling are genetically
identifiable from those in Alaska and Canada {Lynch and Vyse 1979, Evereii
and Allendorf 1985), and that fluvial Montana grayling are adapted for
existence in a riverine habitat {Shepard and Oswald 1989, Kaya 1991}.

The approximately 50 to 80 miles of stream presently occupied by
grayling in the upper Big Hole River may represent only about 4 to 5% of
the historic distribution of fluvial grayiing in #ontana (Fig. 1}. This is
based on my estimate that grayling may have inhabited approximately 2000 km
(1250 miles) of stream until about the start of the present cenlury {Kaya
1992). This estimate of historic range assumes, from available evidence
(Vincent 1962, Kaya 1990, 19923, that grayling weve widely distributed

within the npative range of the upper Missouri drainage above Great Falls,



fry (Northcote 1962, Heggenes and Traaem 1988). HNelson {1954) found
grayling fry in the stomachs of brook trout in Red Rock Creek, a spawning
tributary of Upper Red Rock Lake. McMichael {1990) and Streu (1990) found
Tittie or no evidence of predation on young grayling in the Big Hole River
by brook trout or other fishes. However, stomach samples for these siudies
were collected from potential predators during summer, and not during the
late spring when the fry are newly swimming and Tikely to be most

susceptible to predation.

D. Failure of Prior Plants of Gravling into Sireams

Millions of grayling have been pianted inic streams in Montana and
elsewhere, without producing a single self-sustaining population in any
stream {reviewed by Kaya 1990}. Several faciors probably contributed to
these failures. Almost all grayling s%ac&e&liﬁta streams were taken from
Yacustrine populations, which may not have the behavioral adaptations
important for existence as stream fish (Jones et al. 1977, Kaya 1991).

Most grayling planted were very young, ye]&saﬁ or only recently free-
swimming fry {Kelly 1531} that appeared to have very low survival in
streams. These first two probiems are now resclved, since fluvial grayling
have been successfuliy reared in large numbers and to sizes up to adulthood
at the Fish Technology Center, U.S. Fish and Wildlife Service, in Bozeman.
Probably more impert%ﬁt, with respect to formulating criteria for potential
grayling streaég, is that most streams stocked were small, or had moderate
to high gradients, or were populated by established populations of non-
native trout.

Two recent efforts have been made to stock sireams with grayling of

fluvial origin, and planted as fish much larger tham fry. In August 1976,
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120 grayling of various sizes captured from the Big Hole River were
released into Canyon Creek, a tributary of the Gibbon River in Yelliowstone
National Park. Other grayliing, from Jacustrine sources, were also planied
into Canyon Creek in 1978, 1877, 1978, and 1980 (Jones et al. 1981). The
creek had been treated to remove nom-native brown, rainbow and brook trout
and a barrier built to prevent their recolonization from the Gibbon River.
Electrofishing surveys revealed many non-native brown, rainbow and brook
trout and only few grayling in 1978 and no grayling in September 1980. At
least three factors may have contributéd to the failure of these efforts in
Canyon Creek: small size (estimated discharge of about 4 to 7.5 cfs),
gradient about 1%, and incomplete removal of or rapid recolonization by
brown, rainbow, and brook trout.

In 1983, two transplants were made of grayling captured from Sunny
Siope Canal (Bi11 Hill, pers. comm.). This canal population is described .
in a following section of this repori. In their canal habitat, theée fish
need to maintain their position in flowing water for about five months of
the year. In April, about 60C were transplanted into the Sun River below
Diversion Dam (downstream from Gibson Reserveir). In October about 400
were transplanted into Rock Creek, a tributary of the North Fork of the Sun
River, above Gibson Reservoir. These were mostly age-0 fish about 5 to 6
inches in length. HNeither attempt resulted in the éstah?ishment of fluvial
populations. Both brown and rainbow trout are presemt in the Sun River,
and rainbow, brook, and cutthroat trout are present in the Horth Fork.

Rock Creek did appear to present favorable habitat with its low gradient,
discharge of about 25 cfs, absence of other fish, and location above a
natural barrier. However, the planted fish appeared to drift down out of

Rock Creek, into the Morth Fork, and at least as far as the confluence of
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the North and South Forks ai the reservoir.

The most recent plant of fluvial fish occurred very recently, when
5,400 yearling grayling, 4 o 8 inches in Tength, were released into the
upper Gallatin River in July 1992. Catches by fishermen indicate that
these fish traveled over the next two to three months from the planting
site near the Yellowstone Park boundary to the lower reaches near the
confluence with the Fast Gallatin River and even inio the latter tributary
{Vincent, pers. comm.} Some fish caught by fishermen had traveled as far
as 65 miles downstream {Byorth 1992). The distribution and fate of these
£ish will continue to be monitored by the Montana Department of Fish,
Wild1ife and Parks. The redistribution of these Big Hole River fish iﬁ the
Gallatin River suggests that they will not remain in unsuitable habitat.

In the case of the Gallatin River, the upper river may have tLoo steep
gradient and too few large, deep pools. As of October, 1992, three months
after the planting date, they seemed o have moved to the lower section of
the river with low gradient and large pools. Since this part of the river
also supports sizeable populations of brown and rainbow trout, the eventual
outcome of this introduction will be of much interest and relevance io

future introductions into other streams.

E. Sunny Slope Canal

The presence of a grayling population in this unusual habitat, an
irrigation canal with intermittent flow, presents interesting guestions
about grayling habitat reguirements. The following information about the
Sunny Slope Canal and its population of grayling is based on interviews
with Bi11 Hi1l, MOFWP, who has observed these grayling for about 20 years.

For about five months of the year, May through September, the canal

14



transports roughly 1700 ¢fs released from Pishkun Reservoir. But for about
seven months, from October through April, the cutlet gate is closed at the
reservoir and flow ceases in the canal. ﬁuréﬁg this Yatter period, habitat
for grayling is reducaé to isolated pools. Pat Byorth and I visited the
site in October 1992, in ihe company of Bi§§.§§§1g and observed grayling in
these isolated habitals.

Grayling were planted in Pishkun Reservoir at least seven times from
1937 to 1942 {MDFWP Fish Planting Database}, and have been known to be
present in the canal since at Jeast 1971. Grayling had virtually
disappeared from the reservoir by that time (Hil1, pers. comm.), and there
have been no confirmed captures from the reservoir since. The gray%ﬁag in
the canal therefore éppear to represent a self-sustaining population.
During the seven months without water flow through the camal, grayling ave
present in isolated pools from the reserveir outlet to at Teast 40 miles
downstream, near the town of Fairfield. The canral is subdivided along
this length by four inclined, concrete drop structures which prevent any
upstream movement of fish. Therefore, unless there is an undetected
remnant population in the reservoir, the grayling above the uppermost drop
structure must be sustained by local reproduction and recruitment. Those
in other sections further downstream also could be veproducing, but it is
also possible that their presence is being maintained by drift of fish from
upstream reaches. Few other fish are present in the canal, including a few
rainbow trout, northern pike, and suckers. Population sizes are not known
but probably total at least in the hundreds for grayling. About 1,000 were
captured from pools in April and October, 1983, for transfer to the Sun
River and 2 tributary (Hi1l pers. comm., and MDFWP fish planting database}.

The presence of these fish in such an ynusual situation presents

15



interesting guestions aboul suitable habitat for fluvial grayling. ¥h5§
suggests that grayling can exist and maintain a population in otherwise
poor habitat, if ather reguirsments are satisfied such as availability of
pogls for overwintering, low gradient, and zbsence or scarcity of compeling
fishes {or if grayling are hetter able Lo tolerate poor habitat conditions
than potential competitors). The canal’s nabitat gquality is substantially
reduced by severe dewalering, and possibly by Tow dissolved oygen levels
beneath ice cover in the isolated pools (winter habifal conditions have not
yet been jnvestigated}. Perhaps it is significant that, unlike natural
streams dewatered for irrigation during summer, flow is not seriously
reduced in the canal until fall. Thus, f%éa 43 maximum during the period
when age-0 fish are produced, and during the spring through late summer
feeding and growing season for fish of all ages, and possibily also during
the spawning period (Limes of spawning not Known for these canal grayling).
cessation of flow in October then confines the grayling in the isolated
pools until the following May. Also of possible importance are the Jack of
access back into the reservoir, and the removal from the upstream gene pool
of any fish that passed down any drop structure. These may have acted as
strong selective factors favoring those individuals that could survive
without access to a lacustrine environment, and that had a behavioral

tendency to mainiain position within Timited reaches.

CRITERIA FOR EVALUATING STREAMS

The following assumptions and criteria were based on the preceding
review of habitats historically and presently occupied by fluvial grayling
in Montana {and to a lesser extent in Alaska and Michigan), apparent

negative effects of unimpeded access to lakes or reservoirs, negative
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effects of establishment of non-native salmenids, and failures of past
plants of grayling intc sireams. Several assumptions have been made in
formulating these criteria: {1} It is assumed that the habitats formerly
or presently occupied by fluvial grayiing provide important indices to
habitat suitability for these fish. (2} It is assumed that although
fluvial grayling have been found most commonly in relatively large rivers
in Montana, Michigan, and Alaska, they can also exist in smaller streams if
other habitat conditions are appropriate {such as low gradient, pools, Tack
of non-native salmonids). This assumption is based on the reported former
presence of grayling in such streams as Bozeman and Bridger creeks,
tributaries of the East Gallatin River (Evermann 1893}, in which discharge
gets at least as Jow as 10 cfs {personal observations), and on the presence
through winter of grayling in isolated pools in Sunny Slope Canal. {3) It ) ﬁé;z
is assumed that fluvial grayling cannot coexist in a stream with well- N
established, thriving populations of non-native trout, especially brown
trout. (4) It is assumed that a fluvial grayling population does not ) }i?
require long distances of uncbstructed stream for migrations, if suitable .
summer habitat for spawning and feeding and overwintering habitat in pools
or in areas with spring discharges are available within more limited
sections. {5) It is assumed that grayling will notl remain fluvial,
especially in a small stream, if they have unimpeded access to a nearby
lake or reservoir.

A stream or section of stream within the historic range of the upper
Missouri drainage above Great Falls was considered to have the highest
suitability for attempts to restore or newly establish a self-sustaining

population of fluvial grayling if it satisfied the following criteria.
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1. Gradient should be less than 1%, Water velocities should be slow
to moderate, at 1 to 2 fi/s or less. Low velocily is associated
with Tow gradient and is not treated as a separate criterion.

2. Pools, preferably with depths of 21.8 ft, or areas of major
upweliings of spring water should be abundant. Pools or spring
upwellings also are especially imporiant as winter habitat.

3. WNon-native trout, especially brown trout, should not be present,
or present at only Tow densities, or the siream appears treatable
for removal or reduction of non-natives., Whether a stream is

treatable would be related to socio-political as well as
physical considerations.

4. Colonization or recolonization of the stream by non-native
salmonids from adjacent waters can be prevented or inhibited,
either because a barrier exists or because construction
of a barrier is feasible.

5. Unless large {e.g. minimum fiow > 200-300 cfs), the stream should
not be a direct tributary of a nearby lake or reserveir.

6. The stream should be generally capable of supperting a self-
sustaining population of grayling, with minimum Tow flows not less
than about 10 cfs, summer temperatures not exceeding 74 F (23.3
C), presence of riffles with gravel substrate for spawning, and no
serious stream pollution or degradation. Other desireabie
characteristics would include: high biological productivity,
including abundance of rooted macrophyte vegetation; and abundance
of backwaters and other areas of slow velocity for fry habitat.
These criteria were applied to streams in the native range of fluvial
grayling, the Missouri River drainage above Great Falls. The upper Big
Hole River and tributaries between Wisdom and Divide were not included,
since these waters presently contain the remnant population of fluvial
Montana grayling. Similarly, the Madison River and tributaries between
Ennis and Hebgen reserveirs were not included, since a portion of these
waters are inhabited by Ennis Reservoir/Madison River grayiing which may
have partially fluvial characterstics. This population is being studied
intensively at present by biologists from MDFWP and Montana Power Company.

If this Madison River/Ennis Reservoir population becomes more numerous or

extends its range upstream, a greater portion of this part of the native
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range will become sccupied.

Evaluation consisted of the following sequence. Streams with fiows of
less than 10 cfs were considered too small to support self-sustaining
fluvial populations of grayling and were generally not considered further
and do not appear in this report. Hext, jists %@?é-ﬁ§d9 of those streams
with serious deficiencies in each of the following four categories: (1)
average gradient exceeding 1%; {2) non-native trout, especially brown
trout, present; (3) unimpeded, bidirectional access for fish to a reservoir
or lake; and {4) severe dewatering or other degradation of water guality.
These four criteria were not only among the most important, but also could
be evaluated for most streams through information available from printed
sources, computer databases, or U.S. Geological Survey maps. Streams that
appeared on these 1ists were considered to be seriously deficient in
fulfilling habitat criteria and were generally not considered further.

With exceptions described for those that were evaluated further, the
criteria were applied to streams in their present condition, without
considering whether serious deficiencies could be remedied. It is possible
that some of the streams in this first category could be rehabilitated to
make them more suitable as grayling habitat. However, evaluation of
possible mitigation measures within each stream of the upper Missouri River
drainage was considered to be beyond the intended scope of this report.
Streams that appeared to satisfy thesa first four criteria or that
appeared to marginally violate only one or itwe criteria were subject to
additional evaluation. These relatively few remaining streams were further
evaluated, through a combination of published and unpublished information
available, discussions with fishery hiologists in the respective regions,

and on-site examinations of the streams. The sireams of the Missouri
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drainage above Great Falls, generally with flows greater than 10 cfs, are
thus presented in three categories with reasons for inclusion in each
category stated: first, those streams that appeared to be seriocusly
deficient in meeting habitat criteria and were eliminated from further
concideration; second, streams {hat were evaluated further but appear to be
unsuitable; and third, those streams that appear to have some potential as
sites for attempts to estabiish self-sustaining populations of fluvial

grayling. Maps of the drainages and streamsrd%scusseé are in Appendix III.
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EVALUATION OF STREAN

Streams with Apparently Serious Habitat Deficiencies, and Not Evaluated
Further

{Information sources were primarily MOFUP 1981, 1989, 198%6, Monlana
Interagency Stream Fishery Data {computer database), Parvetl et al.
1989, and U. 5. Geological Survey area maps, 1:24,000 scale. Maps of
drainages and streams are in Appendix III.)

* = streams seriously deficient in more than one criterion

I o streams with historic evidence as indigenous grayling habitat

GRADIENT EXCEEDS 1% {>10 ft/1,000 ft)

Red Rock-Beaverhead River Orainage

Jones Creek, of Lower RR Lake (45 ft)

peet Creek, of upper RR River (42 fi)

East Fk Clover Creek, of Upper RR River {72 fi)
Indian Creek, of Big Sheep Creek {33 fi}

Cabin Creek, of Big Sheep Creek (22 ft}

Simpson Creek, of Big Sheep Creek {49 fi)
*Deadman Creek, of Big Sheep {reek (28 ft)

Black Canyon Creek, of Horse Prairie Creek {45 ft)
Shenon Creek, of Horse Prairie Creek (66 ft)
Trapper Creek, of Horse Prairie Creek (74 ft)
Bear Creek, of Horse Prairie Creek (49 ft)
*Rape Creek, of Horse Prairie Creek (70 i)

N. Fork of Greenhorn Creek (82 fi}

Ruby River Drainage
*Cottonwood Creek {56 fi)
Jefferson River
*South Boulder River (28 ft)
*North Willow Creek {60 fi)
Madison River

*Watkins Creek above Hebgen Reserveir (84 ft)
*Cabin Creek (43 ft)

21



tGallatin-East Gallatin

siyest Fork of the Gallatin {23 ft, higher in Hiddie and 3. Forks)
*Squaw Creek {50 i}
#Hell Roaring Cresk {86 Tt}

Big Bear Cresk (54 ¥t}
*South Cottonwood Creek (40 U]
*Spanish Creek {12 Fi)

*fast Fork of Hyalite Cresk, reservoir to & miles above {33}
*Sauth Fork of Hyalite Creek, reservoir %o 5 miies above (28)
*Hyalite Creek, reservoir Lo canyon mouth {24}

Missouri between Canyon Ferry Reservoir and Great Falls

*Trout Creek, Hauser Reservoir to 6 miles above (12}

Sun River

*North Fork ¥illow Creek {29)

BROWM OR RAINBOW TROUT ESTASLISHED

(Abbreviations of trout present, both native and non-native:
£B = brook trout, BR = brown trout, RB = rainbow trout,
CT = cutthroat trout, KOK = kokanee salmon)

Red Rock - Beaverhead River

L+ ower RR River, between Lima and Clark Canyon reservoirs (BR, RB)
*Deadman Creek, of Big Sheep Creek (RB, and €T}

Big Sheep Creek, of Red Rock River {RB, BR)

Bloody Dick Creek, of Horse Prairie Creek {RB, and EB)
*Madicine Lodge Creek, of Horse Prairie Creek (RB, and EB)
*Horse Prairie Creek, of Clark Canyon Reserveir (RB, BR, and EB})
lgeaverhead River {(BR, RB)
=Grasshopper Creek, of Beaverhead (BR, RB, and EB)

poindexter Slough, of Beaverhead (BR, RB, and EB}

*Blacktail Deer Creek, of Beaverhead {(RE)

Ruby River

*Ruby River upsiream from reservoir, including Middie, East, and
West Forks (RB, BR, and C7)

#*Ruby River downstream from reservoir (BR, REB)

«Cottonwood Creek (RB, and CT)

*4arm Springs Creek (RB, and CT)

*Mi11 Creek (EB, and CT)

*yisconsin Creek {RB, and EB)
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Jefferson River

1jefferson River, to mouth at Three Forks (BR, RB)
Hells Canyon Creek {(RB, BR, and EB}

Willow Spring Creek {BR, HB, EB)
*Whitetail Creek (RB, BR)

Boulder River (RE, BR, and EB)

*South Boulder River (RB, BR, and EB)

*South Witllow Creek (RB, BR, and £8)

*North Willow Creek {RB, BR, and LB}

Witlow Creek (BR, RB, and £B)

Madison

leMadison above Quake Lake and Hebgen Reservoir (BR, RB, and EB)}
lsMadison below Ennis Reservoir (BR, RB)

lgibbon River (BR, RB, EB)

Firehole River between Kepler Cascades and Madison River (BR, RB)
lesouth Fork of Madison above Hebgen Reservoir (BR, RB, and EB)
*Red Canyon Creek, above Hebgen Reservoir {RB, and (T)

*Watkins Creek, above Hebgen Reservoir (RB, and CT)

*Trapper Creek, above Hebgen Reservoir (R8, and CT)

*Cabin Creek {RB, BR, and CT)

*Beaver Creek (RB, BR, and CT)

*Antelope Creek, of C1iff Lake (RB)

Hot Springs Creek (RB, BR, and EB)

Cherry Creek {(RB, BR, and EB)

Darlington Ditch {BR, RB}

Gallatin-East Gallatin

lcallatin River, from YNP to mouth at Three Forks (RB, BR, EB,
and CT) _
*Taylor Fork (RB, BR, and CT)
Porcupine Creek (RB, BR, and CT)
*West Fork of the Gallatin, and its Middie and S. Forks
(RB, BR, and (T}
*Squaw Creek {RB, BR, and EB)
*Hell Roaring (RB)
*Spanish Creek (RB, and EB)
#South Cottonwood Creek (RB, BR, and EB)
Baker Creek {BR, RB}
Rocky Creek {RB, BR, and EB)
lSourdough Creek (RB, BR, and EB)
l8ridger Creek (RB, BR, EB)
*Hyalite Creek, below Hyalite Reservoir (RB, EB, and {7}
Reese Creek (BR, RB, and EB)
Thompson Spring Creek (RB, BR, and EB}
Ben Hart Spring Creek (RB, BR, and EB)}
lsgast Gallatin River {RB, BR, EB, and CT)
*Rey Creek {BR, RB)
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Hissouri River above Casyon Ferry Reservoir

IMissouri River above Canyen Ferry Reserveir (RB, BR)

Sixteen Hile Creek (RB, BR, EB, and CT}
“Crow Creelt (RB, and £8)

Dry Creek {RB, and EB)
*PDeep Creek (RB, BR, and I8}
*Nuck Creek, of Canyon Ferry Reservelr (BB, and EB)
*Confederate Gulch, of Canven Ferry Reserveir {RB, BR, and EBj
*Baaver Creek, of Canyon Ferry Reservoir {RB, and EB)
*hvalanche Creek, of Canyon Ferry Reservoir (RB)

Missouri River betwesn fanyon Ferry Reservoir and Great Falls

Leyissouri River between Hauser Dam and Holter Reservoir (RB, BR,
KOK, and also walleye)
lepMissouri River between Holter Dam and Great Falls {RB, BR, and also
waileve and burbot) .
*Spokane Creek, of Hauser Reservoir (BR, RB, and KOK)
*McGuire Creek, of Hauser Reservoir (BR, RB, and KOK)
*Trout Cresk, of Hauser Reservoir {BR, RB, KK}
*prickley Pear Creek and tributaries (BR, RB, and KOK)
*Silver Creek, of lLake Helema {BR, RB, EB and KOK)
*Beaver Crefki trib. to ¥issour{ above Holter Reservoir (RB, BR, EB,
and CT
*J{1low Creek, of Holter Reservoir (RB, EB, and CT)
*Cpttonwood Creek, of Holter Reserveir (RB, BR, and EB)
Little Prickly Pear Creek {RB, BR, and EB}
Virginia Creek, trib. to Little Prickly Pear Creek (RB, and EB)
Canyon Creek, trib. to Little Prickly Pear Creek (RB, BR, and EB)
Lyons Creek, trib. to Littie Prickly Pear Creek (RB, BR, and EB)
Wolf Creek, trib. to Little Prickly Pear Creek (RB, BR, and EB)
*Wegner Creek {RB)
Stickney Creek (RB, and EB)
Dearborn River (RB, BR, and EB)
Middle and South Forks, Dearborn River {(RB, and EB)
*Flat Creek, trib. of Dearborn River {RE, BR)
Sheep Creek (RB, BR, and EB}

Smith River

Ismith River, from confluence of M. and §. Forks to mouth (RB, BR,
EB, and CT)
Lejorth Fork Smith River (BR, 8B, and EB)
ISheep Creek (RB, BR, EB, and CT)
Eagle Creek {RB, EB, and (7}
Rock Creek (RB, BR, EB, and CT)
*Tenderfoot Creek {RB, and (7}
Hound Creek (RE, BR, and EB)
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Sun River

lsyn River from Diversion Dam to mouth at Missouri (RB, BR)
*Willow Creek (a few RB)
Elk Creek (RB, BR, and EB)

ACCESS TG WEARBY LAKE OR RESERVOIR

Red Rock - Beaverhead River

ls+f ower Red Rock River, between Lima and Clark Canyon reservoirs
Red Rock, Hell Rearing, Corral, creeks above Upper Red Rock Lake
Elk Spring Creek above Upper Red Rock lLake
Tom Creek, of Upper Red Rock Lake

*Horse Prairie Creek, of Clark Canyon Reservoir

*Rape {reek above storage reserveir

Ruby

*Ruby River upstream from Ruby Reserveir

Jefferson

*South Willow Lreek, of Harrison Reserveir

Madison

lemadison River above Quake Lake and Hebgen Reservoir
lesouth Fork of Madison, of Hebgen Reserveir

*Red Canyon Creek, of Hebgen Reservoir

*Watkins Creek, of Hebgen Reservoir

lxgaaver Creek, of Quake Lake

*Antelope Creek, of C1iff Lake

Gallatin-East Galiatin
*Fast and South Forks of Hyalite, of Hyaliie Reserveoir

Missouri above Canyon Ferry Reservoir

*Missouri River above Canyvon Ferry Reserveir

*Deep Creek, on Missouri near Canyon Ferry Reservoir
*Duck Creek, of Canyon Ferry Reservoir '
*Confederate Guich, of Canyon Ferry Reserveir
*Reaver Creek, of Canyon Ferry Reserveir
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#ayalanche Creek, of Canyon Ferry Reservoir

Missouri River between Canyon Ferry Reserveir and Great Falls

*izsouri River between Hauser Dam and Holter Reserveir
*Spokane Creek, of Hauser Reserveir

*MeGuire Creek, of Hauser Reservoir

*Trout Creek, of Hauser Reservoir

*prickly Pear Creek and tributaries, of Lake Helena
#Silver Creek, of Lake Helena

*Beaver Creek, trib. to Missouri above Holier Reservoir
*4i1low Lreek, of Holter Reserveoir

#Cottomwood Creek, of Holter Reserveir

Smith River

*North Fork Smith Creek above Reservoir

Sun River

*North Fork above Gibson Reserveir
#Ji1low Creek above reserveoir

EXCESSIVE DEGRADATION

{Tisting in this category derived mostly from descriptions of stream
degradation in MDFWP 1989a, 1989b})

Red Rock - Beaverhead

Long Creek, of Upper Red Rock River {lower three miles dewatered)
*Medicine Lodge Creek, of Horse Prairie Creek {summer dewatering)
*Horse Prairie Creek, of Clark Canyon Reservoir (summer dewatering)
*grasshopper Creek, of Beaverhead (toxic metals, dewatering)
*Blacktail Deer Creek, of Beaverhead (summer dewatering)

Ruby River

*Ruby River below reservoir (summer dewatering)

*Warm Springs Creek (warm temperalures from thermal springs)
*M11] Creek {summer dewatering)

*Wisconsin Creek (summer dewatering)

Jafferson River

*yhitetail Creek (dewatering of lower reaches)
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*Boulder River below Basin {toxic melals)
*South Willow Creek {partial dewatering of lower haif}

Madison River

legaaver Creek (high sediment input)

Gallatin-East Gallatinm
*Taylor Fork (high sediment input)
*Hyalite Creek (lower, lesser gradient reaches completely dewatered)
*Thompson Spring Creek {st1tation]
*Rey Creek (siltation, turbidity)
Missouri above Canyon Ferry Reservoir

*Crow Creek {lower reaches severely dewatered)

Missouri between Canyon Ferry Reserveir and Great Falis

#prickley Pear Creek (toxic metals, sedimentation)
*Wegner Creek {lower reaches complietely dewatered)
*Flat Creek (used as irrigation *d4tch® for water diverted from

Dearborn River, sedimentation)
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B. Streams Evaluated Further, and Appear to Have Low Potential as
Fluvial Grayling Habitat

{information sources were as in (ategory A, and additionalily as
specified, and on-site inspections. HMaps of drainages and streams are
in Appendix 111.) _

RED ROCK-BEAVERHEAD DRAINAGE
Red Rock River, Lower Red Rock Lake to Lima Reserveir

Description: About 29 miles of meandering, low gradient stream are
present, with non-winter mean annual stream flow of 130 cfs
{Parretl et al. 1989).

Trout present: brook and cutthreat trout.

Advantages: This is a low gradient, meandering stream section. Brown
and rainbow trout are not present.

This part of the river is partially isolated, between a dam
upstream at the outiet to Lower Red Rock Lake, and Lima
Reserveir downstream. The Jatter could serve as am ecological
barrier, being too warm and shallow during summer for grayling.
Potential spawning tributaries would be provided by Long Creek
(which has cutthroat and brook trout) and Peet Creek (which has
westslope cutthroat trout).

Disadvantages: The stream suffers from high turbidity and siltation.
Brook trout are reported present.

Comments: I inspected this site in July, 1992. At two bridge
crossings between Lower Red Rock Lake and Lima Reservoir, the
stream was very turbid, shaliow, and wide, with no poois in
sight. The va%]ey floor appears heavily grazed by cattle. Oswald
(pers. comm.} is of the opinion that this stream provides poor
habitat for stream salmonids. George Jordan (U.S. Fish & Wildlife
Service, pers. comm.} fioated the stream in August 1992 and sampled
some pools with a backpack shocker. He found the entire stream
was mostly shaliow and turbid, and found only longnose dace
{Rhinichthyes cataractae), sau!pinﬁ {Cottus bairdi) and
unidentified sucker fry. Ho trout were seen.

Evaluation: Although this part of the Red Rock River has advantages of
good size, low gradient, and lack of brown and rainbow trout, its
present physical canditign makes i1 unsuitable for grayling. High
turbidity appears related to its origin in a very shallow lake,
Lower Red Rock Lake, in which sediments can become suspended during
windy conditions, and by riparian and stream bank erosion.
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Odell Creek, above Lower Zed Bock Lake:

Description : There are about 7 miles of low gradient stream beiween
the bridge on main refuge road and the lake, with mean annual flow
of 18 cfs (Parrett 2t al. 1989).

Trout present: brook and cutthroat trout.

Advantages: This stream 1is heligved to have supported indigenous
fluvial grayling. Cutthroal trout are present. It is located on
the Red Rock MNational Wildlife Refuge, and grayling restoration
should be compatible with refuge shjectives.

The average gradient of the enlire stream is 1.6 %, but is
probably less than 1 % in the Tower reaches.

Disadvantages: Brook trout are present. Except for beaver dams, there
is unimpeded access to Lower Red Rock Lake downstream

Comments: I inspected this stream in July, 1692, The section below
the road bridge is low gradient, with numerous deep pools. HMuch of
the substrate was silted. This tributary is used by spawning
grayling, which apparently come all the way from Upper Red Rock
Lake, and it is possible thai there are a few resident grayling in
the stream (MDFWP 1981; Ron Skates, U.S. Fish & Wildiife Service,
pers. COmm. )

Evajuation: Because of its function as a spawning tributary for
the indigenous population of grayling in Upper Red Rock Lake, and
the possibility that there may be a few resident grayling present,
0dell Creek should not pe considered for plantings of fluvial
grayling. Emphasis should be on sampling fo determine whether
there are grayling present outside of the spawning season, and to
manage the stream to maintain and enhance its use as a spawning
tributary for Red Rock Lake grayling.

JEFFERSON RIVER DRAINAGE

Halfway Creek, tributary to Big Pipestone Creek

Description: There are twe miles of low to moderate gradient stream
{0.5-1.0%} above a natural barrier.

Trout present: westsiope cutthroat trout, possibly genetically
pure

Advantages: The stream is jsolated above a barrier, and only westslope
cutthroat trout are reported present.

Disadvantages: The stream could be important for westsiope cutthroat
and is capable of supporting few fish {1986 estimate of about
300 total cutthroat trout).
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Comments: This stream was evaluated despite its small size because it
contains only native westslope cullhroat and is isclated above a
parrier falls. I inspected the section within the Mational
forest boundary in August 19%2. IL is a very small stream with
few pools.

Evaluation: This stream is probably toe small and shailow to provide
habitat for fluvial grayling.

Upper Gallatin River, betwesn reaches near Fan Creek {Yellowstone HNational
park) and Taylor Fork

Description: This reach is about 15 miles in Jength, with gradient of
about 0.6 to 0.8%. The mean annual discharge guch further
downstream, above the West Fork, was estimated at 454 cfs (Farnes
and Shafer 1972, cited in MDFWP 1983). FKean discharge in this part
of the river is substantially lower, probably less than 200 cfs.

Trout present: Rainbow trout predominate, and small numbers of
cutthroat, brook and brown trout are present. A11 are present in
relatively low densities (Vincent pers. comm. } .

Advantages: This part of the galiatin River may have once supported
grayling. Eirod {1931} mentioned the presence of grayling in Fan
Creek. Although he was discussing the Madison drainage, the Fan
Creek referved to may have been the tributary to this part of the
upper Gallatin River. This would represent relatively recent
persistence of grayling im the Gallatim River drainage, but it is
not known whether the Tish were native or planted. These reaches
are in public lands, either Yellowstone National Park or Gallatin
National Forest, and are closely paralleled by a highway. Trout
population densities are low {Vincent pers. comm., Kaeding pers.
Comm. .

Disadvantages: HNon-native rainbow trout are present, and small numbers
of brown trout.

Comments: 1 visited this site in July 1992. For about two miles above
Fan Creek, the river has low gradient and is meandering, with many
backwater areas and side channels created by beaver activity.
However, only few pools are present. The stream appears
biologically unproductive, with very clean substrate and absence of
macrophyte beds. The gradient increases further upstream and the
stream becomes smaller and shallower. The river appears doubled in
volume with the entrance of Fan Creek. Belween Fan Creek and
Taylor Fork most of the river Tength is shallow, wide, and riffle-
jike with cleah substrate of pebbles and cobbles. Relatively few
pools are present.

The short section between the Yellowstone Hational Park boundary
and Taylor Fork was the site for an experimental plant of about
5,400 grayling in July 1892. These Fish were 4 to 8 inches in
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length and were reared al the Bozeman Fish Technology Cenler from
gametes stripped from grayling captured in the Big Hole River.
Fishermen reports indicate that thess grayling moved downstream
from the release site and, as of Ucteber 1992, appeared
concentrated in the lower Gallatin River west of Bozeman (Byerth

pers. comm., ¢incenl pers. COmR. | .

Much larger numbers of about 24,000 to 45 000 grayiing per year,

2 tg 6 inches in length, were siocked in the upper Gallatin River
From 1938 to 1941 {Tyron 1947). These grayling were from a
Jacustrine source. Some of these planted fish remained in the arez
and supported a temporary fishery for 3 few years, but were gone by

1945 and 1946.

Evaluation:; The upper Gallatin River does not appear to provide good
grayling habital because of the few pools presenit in these reaches.
Most of the stream is wide and shallow and flows over clean, coarse
substrate without beds of macrophytes. The recent, July 1932
experimental plant of Age-1 Big Hole River grayling was
instructive, and appeared to confirm that even fluvial grayling
will tend not to remain in a siream with sych characteristics.
Therefore, it would seem more appropriate to use other sireams for
future experimental plants of fluvial grayling.

MADISON RIVER DRAINAGE

Grayling Creek, tributary to Hebgen Reserveir

Description: About 9.5 miles of mederate gradient stream, averaging
about 1.1%, are located above a canyon. This entire reach of
stream s within Yellowstone National Park, and the canyon is about
4.9 miles above the park boundary. Flow in September 1970, near
the park boundary, was 48.3 cfs {Dean and Mills 1971). Dean and
Mills {1971) reported the presence of a vertical, §-5 ft cascade in
the canyon. However, Dean and Varley (1974) reported that this
barrier had been cut through by the river and was no longer

effective.

Trout present: cutthroat, cutthroat-rainbow hybrids, and brown
trout.

Advantages: The stream is located within Yellowstone National Park,
and YNP policy favors conservation and restoration of native
species. About five miles of this section is paralleled by
Highway 181, which would facilitate planting and monitoring of
fish. Grayling were native to the stream, although probably only
in lower gradient, downstream reaches ciose to present Hebgen
Reservoir. These lower reaches coniain brown trout. Above the
canyon, cutthroat troul are the predominant salmonid, with only
small numbers of rainbow and brown trout. '
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Disadvantages: The 1.1% average gradient may be somewhal steep.
Surveys of this part of Grayling Creek have concluded that
pool:riffle ratios are low | iplogical productivity is low (Dean

and Hills 1971, Jones et al. 1983).

Comments: I inspected this site in July 1992, from within the canyon
to about Five miles upsiream, where the stream turns to the east,
away from Wighway 191. General appearance of the siream was
consistent with the earlier descriptions cited. The stream is
mostly wide and shallow with relatively few pools excepl near
Highway 191 at its northernmost crossing of the siream. For about
0.4 miles in each direction from the highway crossing, deep pools
are common. Productivity appears Tow, with relatively little
periphyton growth on the substrate and macrophytes nearly absent.

Over 600,000 grayling criginating from Grebe Lake were stocked into
Grayling Cresk from 1934 to 1942 (Dean and Wills 1971}, They
seemed 1o disappesr soon after being planted.

Evaluation: Because of its moderate, rather than Tow, gradient and its
low ratio of pools, this stream appears only warginally suitable as
grayling habitat. Large, deep pools are common only within about a
pile of stream, above and below the northernmest crossing by
Highway 191. It has low biological productivity and supports
2 Jow demsity of trout. This stream was once considered
as a site for grayling restoration within Yellowstone National
park, because it appeared to contain only cutthroat trout and was
isolated above a barrier, However, with the eresion of the barrier
allowing upstream colonization by brown and rainbow trout, this
stream was considered no longer suitable (Dean and Variey 1973).
More recent surveys have confirmed the presence of brown trout
{(Jones et al, 1983, 1991). Earlier plants {1934-1942) of large
numbers of lacustrine grayling failed to establish any presence of
grayling in the siream. Because of its apparently marginal habitat
with refatively few pools, and 1is colenization by brown trout,
this part of Grayling Creek does nof appear to provide a site with

. high potential for restoration of fiuyvial grayling.

South Fork of the Hadison River

Description: This is a former tributary of the Madison River, but now
flows directly into Hebgen Reservoir. OF its approximately 18
miles of total length, about 10 miles of its lowest reaches have
gradients of 0.2 to 0.4%. Mean annual flow is about 140 cfs
{Parrett et al. 1989). Elevation at Hebgen Reservoir is 6530 ft.

Other trout present: Brown, rainbow, cutthroat and brook

trout are present, with a large predominance of brown trout in

the lower reaches. A 1971 estimate near the confluence with

Hebgen Reservoir yielded an estimate of about 1,393 brown trout per
1000 £t {7,355 per mile}, with about 96X being young of year. Only
small numbers of rainbow and brook trout were present.
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Advantages: This is a fairly large stream with Tow gradient and
many deep pools. This may have been an important grayling stream.
Elrod {1931) described grayling as the "srincipal fish in the South
Fork of the Hadison”. Remnant grayling may have been present until
1975 {Holten, unpublished notes to files, BDFWP), although these
may have resulted from planied fish.

Disadvantages: Brown trout are the predominani trout in these lower
reaches, with fewsr rainbow and brook trout. The siream is
contiguous with Hebgen Reservoir. These tower reaches
also provide important spawning habitat for trout from Hebgen
Reservoir (Vincent, pers. comm., Hick Hetrick, U.S, Forest Service,

pers. COm.)

Comments: 1 inspected different sections of this stream above and
below the Highway 91 bridge in August and September, 1992. The
stream is low gradient, meanders through willow thickets, and has
many large, deep pools. Riffle areas have clean gravel and pebbie
substrate, with very 1itile macrophyte growth. .

Evaluation: Physically, the South Fork of the Madison appears to
fulfill important criteria for a grayling siream. it has
relatively good volume, is low gradient and meandering, and has an
abundance of deep pools. [ts apparent suitability for grayling is
supported by accounts of their former presence, However, the
stream is now a tributary of Hebgen Reserveoir, without any barriers
to prevent grayling from moving downsiream into the reservoir or
movements of trout upstream. The very low gradient of these lower
reaches would make it difficult to construci a barrier {Vincent,
pers. comm., Hetrick, pers. comm.). Brown trout are common both in
the reservoir and lower reaches of the stream.

Given the predominance of brown trout in this part of the stream
and in Hebgen Reservoir, and the lack of a parrier or suitable site
to construct a barrier, prospects for successful restoration of
fluvial grayling into the South Fork of the Madison or into Hebgen
Reservoir do not appear favorable. Hebgen Reservoir has fewer
areas of dense macrophyte beds in shallow water than does Ennis
Reservoir. Such macrophyte beds appear to be very important fo
grayling in Ennis Reservoir (Vinceni pers. comm.). In the South
Fork, as with other former grayling sireams, we need to ask whether
there is any evidence that conditions have improved for grayling
since they were Jocally extirpated. tnless the major factor was
fishing overharvest, not Tikely given the brushy thickets through
which much of the stream flows, the answer appears %o be negative.
Establishment of brown trout and the creation of Hebgen Reservoir
may have been major contributors to the decline and disappearance
of grayling from this stream, and both factors are still present.
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MISSOURI RIVER RETWEEW CANVON FERRY RESERVOIR AND GREAT FALLS
Flkhorn Creek, tributary to Holter Reservoir

Description: About Z wmilaes of low gradient stream ave present
above its confluence with ¥illow Creek. A rock barrier was built
on the stream to isolate iis westslope trout population from
downstream migrants. Flow is only several cfs (HODFWP 1589)

Trout prasent: westsliope cutthroat, nossibly genetically pure.

Advantages: The stream above the barrier is occupied oniy by a
population of reportedly pure westslope cutthroat trout, isolaled
above an &?t%fi@%é% barriar.

Disadvantages: It has a very small discharge volume, of several cfs.

Comments: [ inspected this site in July 1992. The siream is
very small and shallow, with few poois except for numerous
beaver ponds. The rock drop-barrier appears in good condition.

Evaluation: Because of its very small size, relatively few pools
except beaver ponds, and extensive series of beaver dams, this
stream does not appear to provide good habitat for fluvial
grayling.

SHMITH RIVER DRAINAGE

South Fork Smith River

Description: There are about 42 miles of mostly low gradient waters,
with low flows of only several cfs,

Trout present: brook trout and a few brown irout.

Advantages: This was Tikely native habitat for fluvial grayling, and
has a low gradient.

Disadvantages: The stream flows through privale land, irrigation
diversions are present, it has a small discharge volume, and it has
a moderately popuiar Fishery for trout (mostly brook trout).

Comments: [ inspected this site in July 1992, &t several bridge
crossings near White Sulfur Springs. The siream is very shallow,
with a very small flow visually estimated ai only several cfs, with
s%?éeé substrate, and much macrophyte growth. Poels were nol
evident.

Evaluation: This stream appears too small and shallow to provide
good habitat for fluvial grayling.
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Newlan Creek below Newlan Reservoir

Description: There are about 9.5 miles of low gradient stream from
Newlan Reservoir to its mouth at Smith River. Low fiows are only
several cfs.

Trout present: brook trout and a few rainbow trout.

Advantages: The lowest section near its mouth may have bsen nalive
habitat for fluvial grayling

Disadvantages: It has oniy small discharge volume, and is located
entirely on private land. The reservgir above has non-native
rainbow trout (in addition te cutthroat trout). There are nc
barriers from the Smith River.

Comments: I visited this site in July, 1982, It is small and
shaliow, with very smaiil disharge volume. Below the reservoir, an
adjacent diversion canal contained more water than the creek.

fvaluation: Because of its small size and the presence of rainbow
trout in the reservoir above, which would provide a continual
source of trout into the creek, Newlan Creek does not offer good
habitat for fluvial grayling.
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£. Streawms that Come Closest to Heeting Criteria, and Appear to Provide
the Best Potential Habitat for Fluvial Grayling

{Information scurces were as with Category A, and additionally as
specified, and on-site inspections.}

MADISON RIVER DRAINAGE

Firehole River above Kepler Cascades (Fig. 2}

Description: This part of the Firehols River is described by Jones et
al. (1978, 1992}. There are about 6.2 miles of low gradient
stream, averaging about 0.5%, from Kepler Cascades upstream to
canyon reaches absve lLone Slar geyser. The first 2.5 miles, to
Lone Star Geyser, have slightly steeper gradient averaging about
0.9% and are paralleled by a park road and trail. The stream is
barren of fishes above this 6.2 mile reach. Elevation at Kepler
Cascades is 7500 ft. Flow at this Tocation ranges seasonally
between about 28 to 215 cfs (Burkhaiter 1878).

Trout presént: brook trout and some brown frout.

Advantages: This part of the siream is partially isolated between a
waterfall and upstream reaches barren of fishes. Llocation is
within Yellowstene National Park, and park policy favors
conservation and resteration of native species. Release and
menitoring of fish would be facilitated by presence of a service
road which paraliels 2.4 miles of the section. Despite its high
elevation, water temperatures are moderated by small amounts of
geothermal inputs, which prevent freezing during winter but do not
warm stream higher than about 68 F during summer (Burkhalter 1979).

Disadvantages: Non-native brook trout and a few brown trouf are
present. Chemical sreatment Lo reduce these fish may be prevented
by the circumstance that the water intake for 01d Faithful area is
within the lower end of this stream section.

Comments: 1 inspected this site in August, 1592, from the water
intake to about 0.25 mile above Lone Star Geyser. Pool:riffle
ratio appears good, with pools present throughout the 2.5 mile
section. An especially large pool is formed by a small diversion
structure at the water intake near the downstream end. Beds of
macrophyte vegetation are common. Substrate is varied, from
bedrock to gravel to silt in the siowest reaches.

Except for the short sectien between the Madison River and

first cascades upstream, the Firehole River was barren of fish
until stocking of trout began in 1889, 1In this uppermost section
above Kepler Cascades, brook frout are presently the predominant
fish, with smaller numbers of brown trout (Jones et al. 1978, Kaya
and Kaeding 1979, Kaeding 1980). Population densities have not
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Figure 2. Firehole River and tributaries {modified from Jones et al. 19923,
Discussed as a potential restoration site for fluyvial grayiing is the reach

from Kepler Cascades to unnamed cascades in upstream, canvon sections,
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been estimated in thessz reaches, but fish growith is slow, with
brown trout estimated to be about 7.3 inches at annutus I11
(Kaeding and Kaya 197%).

Fvaluation: This part of the Firehole River appears to offer
favorable physical habitat for fluvial grayling, in a setting
of physical isolation above 2 harrier and location within a
National Park. The presence of brook trout and lesser numbers of
brown trout are the obvious detractions, Brook trout have
predominated over brown trout for decades, since at least the
1950°s {Benson et al. 1959). This resembies the long predominance
of brook trout over brown trout (and grayling) in the upper Big
Hole River, a situation in which fluvial grayling have persisted.
population sizes of the currently resident brook and brown trout
are not known, and it is thus difficult to estimate the numbers of
grayling which could potentially reside in this stream. However,
from the general appearance and size of the stream, it would seenm
realistic to hope for a population of atl Teast several hundred
adults. While this would be a very sma}l population, the existence
of any additional population would represent a significant
improvement over the current status of fluvial Montana grayling.

Ideally, plants of grayling into this stream should be preceded by
treatment to eliminate or severely reduce the non-native brook and
brown trout. However, chemical eradication of brook trout would be
made difficult by their presence in small tributaries in the area
{Jones et al. 1978}. Another likely obstacle te chemical treatment
is the circumstance that this part of the siream provides drinking
water for the 01d Faithful visitor aad recreational complex. Even
if treatment to greatly reduce non-native densities is deemed to be
prohibitive, however, either physically or administratively, this
part of the Firehole River could still be considered for an
experimental plant of grayling. In such case, grayling would be
stocked into the present non-native salmonid community as an
experiment to determine whether grayling can become established in
such a situation.

Gibbon River, Upstream from Gibbon Falls and Upstream from Virginia
Cascades (Fig. 3).

Description: Two sections are considered. The lower is 11 miles of
stream with gradient averaging about 0.2%, from Gibbon Meadows
{above Gibbon Falls) to about two miles above the Norris
Campground. Mean stream Flow From May 7 to August 19, 1973, was 71
cfs near the campground (Dean and yariey 1973). Elevation at the
Tower end of Gibbon Meadows is 7400 £1. The second, upper section
is about 1.6 miles of stream with gradient of about 0.5%,
in Virginia Meadows above Virginia Cascades. Mean siveam flow in
this section was 8.8 to 53.7 cfs in 1963-1965 {Vincent 1967).
Elevation at the lower end of this section is 7770 ft.

Trout present: According to electrofishing surveys in 1973, brook
trout are predominant in the upper, Yirginia Meadows area, with
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Figure 3. Gibbon River and tributaries (modified from Jones et al. 1961).
Discussed as potential grayling restoration sites are reaches above

Virginia Cascades, above Gibbon Rapids, and a tributary, Canvon Creek.

39



a few rainbow trout present. In the jower, 11-mile seciion, brook
trout are predominant above Norris Geyser Basin, with few brown
trout present, but brown frout are predominant in the Gibbon
Meadows area [Dean and Yarley 1974).

An electrafishing survey in 1930 vielded 7 rainbow and 262 brook
trout in a 0.15 km section of the upper reaches of the Gibbon River
above Virginia Meadows (Jones el al, 1991). The rainbow trout
population was estimated at 566 trout/km {306/mile}. The brook
trout population was not estimated but would be substantially
higher, given the brook:vrainbow ratie of 262:7 captured.

Grayiing were once preseni in these sections of the Gibbon River,
resulting from plants into the stream {Varley 1981}, and also
probably from downstream drift after thay were introduced and
became established in ¥olf and Grebe lakes in the drainage.

Seamans (1940) reported that grayling were found above Gibbon Falls
and in Virginia Headows. Benson et al. {1959) reported that
grayling were common above VYirginia Cascades.

Advantages: Brown trout are shsent from the upper section, above
Virginia Cascades, and are uncommon in the upper half of the lower
section. Much of these reaches of the Gibbon River are readily
accessible by park highways, which would facilitate planting and
monitoring of fish. The Tocation 5 within Yellowstone National
Park, and park policy favors conservation and restoration of native
species. Except for nearby roads, the siream sections are in a
completely natural state, with no diversions or other artificial
structures present.

Disadvantages: MNon-native hrook trout are present, and are abundant in
the Virginia Meadows section. Brown trout are predominant below
Norris Geyser Basin.

Comments: These sections of the gibhon River were inspected in August
1982. Both upper and lower sections are low gradient and
meandering, with deep pools common. Little macrophyte vegetation
is present, except in the Elk and Gibbon Meadows reaches below the
Norris Geyssr Basin. Trout, presumably brook troul, were readily
visible and abundant in the Virginia Headows area.

Grayling have not persisted as a self-sustaining populatien in the
Cibbon River despite past planis of grayling into the siream and
despite the presence of lacustrine populations above. Recent
observations on Ennis Reserveir confirm that grayling will move
downstream from a lacustrine population {Byorth pers. comm., Byorth
and Shepard 1990}, and it is thus 1ikely that grayling have
continually entersd the upper Sibbon River from the Takes.

£yaluation: Both these reaches of the Gibbon River appear to provide
favorable physical habitat fer fluvial grayling, but are inhabited
by non-pative trout. The lower, 11-mile reach contains brown trout
in its lower reaches below Novrris geyser Basin and thus appears
unsuitable for grayling. The short, 1.6 mile reach in Virginia
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Meadows (Fig. 4} is populated by brook trout and a few rainbow
trout and is iscoiaied above a waterfall. Since grayling presenily
persist in the upper Big Hole River with brook trout and a few
rainbow trout, it is possibie that they may be able to survive in
this part of the Gibbon River. Because of its apparently favorabie
habitat and 1ts trout community of mostly brook trout but no brown
trout, the upper Gibbon River in the Virginia Meadows section is a
site which should be considered for grayling restoration. The non-
native trout could not be eradicated, since they are alse present
in reaches and tributaries above. However, it may be possibis io
greatly reduce the present high densities of brook trout in this
Virginia Meadows section before introduciion of grayling,
chemically or by electrofishing removal.

Although this is only a short, 1.6 mile section of siream, it
appears to have good biological productivity and supports a high
density of trout. If grayling were to be successfully established,
a population of at least several hundred would appear feasible.
Although modest in total numbers, such a population would be as
Targe as may currently inhabit the Madison River on any extended
basis, and would be a great improvement over having a single,
fluvial population in the upper Big Hole River. Also, if grayling
were to become established in this part of the Gibbon River, fish
drifting downstream would have the potential of estabiishing a
population in the meadow reaches above Norris Geyser Basin,

Canyon Creek, tributary of the Gibbon River (Fig. 5}

Description: This stream and the history of attempis fo establish
grayling in it are summarized in various annual reports of the U.5.
Fish and Wildlife Service, Yellowstone Fishery Assistance Office
(Dean and Varley 1974, Jones et al. 1981, and the "Preliminary
plan for restoration of fluvial Arctic grayling in Yellowstone
National Park", 1991).

This is a smail, biologicaily productive stream with about 3.5
miles of low to medium gradient waters between a natural falls
upstream and an artificial barrier, constructed in 1375, near its
confluence with the Gibbon River. ODischarge is about 4 to 7.5 cfs,
with gradient in these reaches about 1% or greater. Elevation at
the lower end is 6980 ft.

The stream was chemically treated to remove resident brown,
rainbow, and brook trout in 1975. About 50,000 grayling were
planted in this stream from 1976 to 1981. OFf these, 120 were
transferred directly from the Big Hole River. A}l others were from
lacustrine sources, planted as eyed eggs or swimup fry, with the
exception of 2863 planted as larger (about 9 inch) Jjuveniles. An
electrofishing survey in 1980 yielded no grayling and confirmed the
reestablishment of a non-native trout community dominated by brown
trout (Jones et al. 1981). Recent evaluation of fishermen catches
suggest that grayling planted in Canyon Creek moved downstream into
the Gibbon and Madison Rivers {Jones et al. 1992).
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Figure 4. Uppermost reaches of Gibbon River (modified from Jones et al.
1991). Discussed as a potential grayling restoration site is about 1.6

miles of stream from below to above the Grand Loop Road.
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Figure 5. Canyon Creek, tributary of the Gibbon River {modified from

Jones et al. 1981}.
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Advantages: The stream has low to medium gradient, numerous pools, and
an artificial barrier o upsiream movement by non-native fishes
from the Cibbon River. It is biologically productive, known since
a century ago to have an azbundance of resident trout {Jordan 1891;.
¥ith the exception of the barrier, no diversions or other
artificial structures are present.

Disadvantages: Hon-native brown, rainbow, and brook trout are present,
with the community dominated by brown trout. This would have
eliminated this stream from further consideration were it not for
the pessibility of chemical treatment to remove these non-natives.
Klso, this is a relatively small stream with discharge averaging
less than 10 cfs. Finally, grayling appeared absent or
sufficiently uncommon to escape notice, when Jordan (1891} saw this
creek in 1889, Jordan mentioned only trout and sculpin in this
tributary of the Gibbom River, despite grayling being common in the
river.

comments: I inspected this site in August 1992. The bavrrier
construcied in 1975 appears siill im good shape and functional.
Most of the drainage was completely hurned over by the fires of
1988. The stream is biologically productive, with an abundance of
macrophyte vegetation, subsirate covered with periphyton, and fish
visible in pools and rums.

Evaluation: This site offers the prospect of fluvial grayling
established in a small but productive stream, isolated by both
upstream and downsiream harriers, Problems with the past,
intensive efforts to estabiish grayling included origin and size of
grayling planted, and ahundance of non-native trout. Fluvial
grayling can now be reared to advanced juvenile sizes and provided
in large numbers. Nevertheless, the prospects of establishing
grayling would be poor unless the stream were again chemically
treated to remove the brown trout. The previous attempt at
treatment probably failed to eliminate non-natives from above the
barrier, and fish may have somehow golien past the barrier (Jones
et al. 1979}. Park fisheries personnel have gained much experience
in eradicating fish from a stream since those earlier efforts.

This stream should be considered as a site for fluvial Montana
grayling introductions only in conjunction with an eradication
offort and verification of the structural integrity of the
artificial barrier. Even with chemical treatment of the stream,
prospects of a self-susiaining nopulation becoming estabiished are
questionable. Grayling were either absent from this tributary of
the Gibbon River, or sufficiently uncommon to escape notice, back
in 1885 when grayling were still common in this part of the Gibbon
River {Jordan 1891}. However, Jordan described an abundance of
cutthroat trout and sculpin. There was no barrier to movement of
£ish between the Gibbon River and Canyon (reek. This suggests that
the stream may be too small, or too steep, or have some other,
unknown deficiency relative fo grayling.
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Cougar Creek, upper Madison River drainage (Fig. &)

Description: This is a small stream which seeps into the ground
and ceases surface flow. There are about five miles of low
gradient (0.5 to 0.7%) stream length between canyon reaches
upstream and cessation of iis surface flow. In this part of the
stream, discharge in 1991 ranged from about 2.5 cfs in the upper
reaches to 7.5 cfs in the lower reaches {Jones et al. 1992).
Elevation at the lower end is 6760 ft.

Trout present: Only fish present are mottled sculpin and westslope
cutthroat trout, perhaps siigntly introgressed with Yellowstone
cutthroat trout {Jones et al. 1392). Electrofishing surveys in
1991 yielded an estimate of 90 to 100 trout/km (144 to 160/mile)
Tonger than 150 mm (6 inches), with about the same density of
smaller fish. This was similar to an eariier estimate of about 352
total trout/mile (Jones et al. 1879).

Advantages: This stream is physically isolated and is inhabited only
by native westslope cuithroat trout and mottled sculpin, both
originally sympatric with fluvial Montana grayling. The stream is
in a completely natural state, with no diversions or other
artificial structures.

Disadvantages: This is a small, biologically unproductive siream,
capable of supporting only a relatively low density of
salmonids. If grayling were established, there would probably
be a reduction in numbers of cutthroat trout.

Comments: 1 inspected this site in August 1992, and my impressions
were consistent with the description of physical, chemical and
macroinvertebrate characteristics of Cougar Creek described in
a recent report {Jones et al. 1992). It is a small stream with low
gradient and many small pools. Low biological productivity is
indicated by its clean and clear appearance, with Tittle periphyton
growth on its substrate of mostly coarse sand and gravel, and only
1ittle macrophyte growih in some pools. Small frout were visibie
in peoeols.

Evaluation: Cougar Creek has, on a small scale, an appropriaie
physical combination of Jow gradient and good availability of
pools, combined with the biological attraction of containing
only native cutthroat trout and sculpins. OFf the streams surveyed
and evaluated, only Cougar Creek offers the opportunity to re-
create a native mixture of westsiope cutthroat trout and Montana
grayling without extensive chemical eradication of non-natives.

Another attractive feature is the complete barrier to both upstream
and downstream movement provided by its cessation of surface flow.
Past experiences, including inm nearby Canyon Creek, suggest that
even fluvial grayling may not be inclined to remain in such a small
stream of less than 10 c¢fs. However, grayling could not leave
Cougar Creek and would be forced toc remain in the stream. This
would, therefore, present an opportunity to determine whether a
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population of grayling can become established in a small stream
from which they cannot migrate and which is inhabited only by
sympatric native fishes. For these reasons I concur with the
opinion of the U.5. Fish and Wildlife Service biologists for
Yellowstone National Park, Ron Jones and Lynn Kaeding, that an
attempt shouid be made to establish grayling in this stream. Even
if grayling were to become establiished in this stream, it is Tikely
that population densily would be Tess than 100 age-1+ per mile
within the five stream wiles availablie, and that Fish would be
small, probably averaging less than 10 inches as adulis. However,
sven such a modest population would represent a significant
improvement in the status of fluvial Montana grayling.

Cherry Creek (Butler Reach on the Turner Ranch}, tributary fo the lower
Madison River (Fig. 7).

Description: Cherry Creek enters the lower Madison River, downstream
from the Highway 289 bridge. A middie reach of Cherry Creek, known
as the Butler Reach, is partially isolated between z waterfall
downstream, and a section upstream that seeps into the stream bed
and goes dry except during periods of high flows {Chris Francis,
ranch fish manager, pers. comm.). Stream flow is restored at the
head of the Butler Reach by large volume of surface discharge.

Mean annual flow of Cherry Creek is 52 cfs {Parrett et al. 1989)
near its mouth; flow in this middie section has not been

measured but appears somewhat less. The section provides about two
miles of stream with a gradient of about 1%. Elevation atl the
lower end is 5400 ft. Extensive habitat modification was conducted
on this reach in 1990, resulting in enhancement of pool habitat.

Trout present: Electrofishing surveys of two sections of the
Butler Reach were conducted in 1990, prior to stream modification
work {Inter-Fluve 1990). High densities of rainbow and brook trout
were present. Estimates of Age II or older trout were about
3500/mile in one section {50% rainbow trout) and 4780 trout/mile

in the other (63% rainbow trout). These Age II or oider trout
ranged from about 5.5 to 11 inches in total length.

Advantages: The downstiream waterfall is a barrier preventing
movement of brown trout into this middle reach. This portion
of the stream is entirely on private land, and the landowner,
Ted Turner, seems interested in the concept of restoring the
salmonid community to a native combination of cutthroat trout
and grayling (Joe Urbani, Inter-Fluve, and Chris Francis, pers.
comm.). High biological productivity of the stream is indicated by
the high densities of non-native rainbow and brown trout present
before stream modification was carried out in 159G. Although post-
modification population estimates have not been made, carrying
capacity has probably been increased. A ranch road paraliels this
reach, providing easy access for planting and menitoring of fish.

Disadvantages: Although the stream goes dry above the Butler Reach
for much of the year, it is active during high flow periods.
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Figure 7. Madison River and tributaries {from MDFWP 198%a).

Discussed
as a potential grayling restoration site is about 2 miies of Cherry Creek

known as the Butler Sestion {approximate location indicated by arrow).
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This would ailow movement of fish from upstream reaches down into
this reach. High densities of rainbow and brook trout are present.
Stream length available is only aboul itwo miles.

Comments: I visited this stream in September, 1992, in the company
of Chris Francis, fishery manager for the ranch. A succession
of large, deep pools have been created by the modification project
of 1990. The resuit is a combination of low gradient, abundance of
large pools, and apparent high biclogical productivity that would
seem to offer good habitat for fluvial grayling.

I also examined a reach of stream above the dry section, and saw
many brook trout. According to Chris Francis, some rainbow trout

are also present.

Evaluation: The Builer Reach of Cherry Creek appears to have
suyitable habitat for fluvial grayling, in a stream section with
summer flows that may be about 20 c¢fs. However, the Targe numbers
of rainbow and brook trout could present a serious problem to any
effort to establish grayling and cutthroat trout. Chemical
treatment of the stream would be facilitated by the discrete,
surface origin of the Butler Reach. The resident fish manager
expressed reservations about chemical treatment. Also, chemical
treatment could only reduce, and not eliminale, non-native trout,
since such fish are present upstream and could gain access to the
Butler Reach during periods of high flow.

This Butler Reach of Cherry Creek thus appears te have good
potential as a site for experimental stocking of fluvial grayling
and westslope cutthroat trout. Obviously, it would be necessary to
discuss and negotiate with the landower, the prospect of chemical
treatment to substantially reduce the rainbow and brook trout, as
well as subsequent stockings with grayling and cutthroat trout. If
grayling were established in this stream, and maintained a
population density equal to about 33% of the trout estimated in
1990, then this would be about 1200 Age 1+ grayling/mile, or about
2400 in the two miles available. This would be within the range of
estimated number of Age 1+ grayling now present in the entire Big
Hole River.

JEFFERSON RIVER DRAINAGE
Upper Ruby River and lower reaches of East, Middle, and West Forks {Fig. 8)

Description {from MDFWP 1989): There are 41 miles of river Jength
between the convergence of the three forks and Ruby Reservoir,
with roughly the upper half within the Beaverhead National Forest.
Mean gradient is 0.7%. Mean annual flow at a station above the
reservoir is 177 cfs, with base winter flow of 102 cfs. Elevation
about midway through the section, at the Vigilante Ranger Station,

is 6120 ft.
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Figure 8. Ruby River and tributaries {from MDFWP 198%8a). Discussed as
a potential grayling restoration site is about 20 miles of stream from
the National Forest boundary near Warm Springs Creek to the confluence

of the West, Middle, and East forks of the Ruby.
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Trout presant: A 1976 survey of 3 section at the USFS boundary
and downstream from Warm Springs Creek yielded an estimate of 365
trout/1000 ft {2983/mile), 97% rainbow trout and the remainder
brown trout. This seciion near the entrance of Harm Springs Creek
supports the highest densities and biomass of irout in the upper
Ruby River: sections above and below have much lower densitiss and
biomass. Although brown trout are present in reaches closest to
the reserveir, they become scarce in the middie and upper reaches
close to and within the Mational Forest (Oswald, pers. comm.}

Fall population estimates were conducted in 1987, 1982, and 1989
from the confluence of the three forks of the Ruby downstream for
1.2 miles (Vincent et al. 1990). Estimated total trout density
ranged from 241 to 511 froul per mile. Composition was 32%
rainbow, 45% cutthroatl, and 23% rainbow-cutthroat hybrid trout.
Only two brown trout were collected. Estimated tolal trout per
mile are similar to or higher than estimates of trout and grayling
per mile in the Wisdom sections of the Big Hole River.

Advantages: This is among the larger streams within the native range
that may still provide potential habitat for restoration of
fluvial grayling. With its size, low gradient, and contiguity
with the Beaverhead River, this stream almost surely supported
indigenous grayling, at least in its lower reaches close ito the
confluence with the Beaverhead River. Except near the reservoir,
brown trout are present in very low densities. Rainbow ifroul is
the dominant saimonid, but present in relatively low densities
except close to the entrance of Warm Springs Creek. Public roads
parallel much of the river and its tributaries, and would
facilitate plantings and monitoring of introduced grayling. Upper
reaches close to or above the Forest Service boundary would be
above most or all irrigation diversions.

Disadvantages: Hen-native rainbow and brown trout are present. There
are no barriers to prevent movement of fish between the reservoir
and the Ruby River above. Fish from the reservoir, including brown
trout, ascend the river to spawn {0Oswald, pers. comm.}.

Comments: This stream was suggested for consideration by Dick Oswald,
because of its physical characteristics and the relatively low
densities of non-native trout, except for the section near Harm
Springs Creek. I inspected this site in July, 1992. Between the
three forks and the Vigilante Ranger Station {U.S. Forest Service),
the river has low to moderate gradient, with many large pools. The
river appears to have relatively low productivity, as suggested by
clean-looking substrate with 1ittle macrophyte growth. The lower
reaches of the Middle and West forks are alse low gradient,
meandering streams with many pools but 1ittle macrophyle growth.
Beaver activity appears high on the tributaries as well as on some
sections of the Ruby River below the three forks. Below the
National Forest boundary, the gradient hecomes sven lower, the
volume increases, and the poois appear o be more numerous and
larger. However, these reaches flow through private Tand.

51



Evaluation: The presence of Ruby Reserveir and the presence of non-
native troul - rainbow trout throughout and brown trout in the
targest, Towest gradient reaches cliosest is the reserveir - could
serve to eliminate this site from consideration. However, as
suggested by Dick Oswald, Jow densities of these non-native trout
and the relatively large size of this stream justify further
consideration of this site. Haugen (1977, cited in MDFWP 198%a)
concluded that reproduction of trout in most spawning areas of the
upper Ruby River may be impaired by abundance of fine sediments.
If this is an important facior comiributing to the generally low
densities of trout, then grayiing could have an advantage since
they do not bury their eggs and do not have the same requirement
for highly permeable gravels.

Given the present conditions on the upper Ruby River, the best that
could be hoped for would be a situation similar to that existing in
the Hadison River above Innis Reservoir. That would be a modest
population in which most members inhabit the reservoir while small
numbers remain in the river for extended periods. Ruby Reservoir
may not provide good habitat for grayling, since it lacks the
extensive beds of macrophytes present in other lakes that support
good grayling populations in the presence of non-native trout
(e.g., Upper Red Rock, Ennis, and Grebe lakes).

The possibility of grayling becoming established in the upper Ruby
River could be increased by comstruction of a barrier above the
reservoir. A barrier could be located so that reservoir trout
would refain access to spawning areas but be prevented from further
upstream movement, and could be located far enough upstream to
eliminate most brown trout, which are presently most common in
reaches ciosest to the reservoir. A barrier would also prevent
migrations by grayling between the reservoir and the river, and
thereby act as a mechanism to select for fish with the highest
tendency to remain within the stream. Potential sites for a
barrier are probably present in canyon reaches near the National
Forest boundary {Oswald, pers. comm.) about 20 river miles upstream
from the reservoir. This would still leave about 20 miles of
stream above as a potential restoration site for grayiing.

It appears that the upper Ruby River offers the best opportunity to
restore a population of fluvial grayling on a physical scale
similar to that of the upper Big Hole River. Therefore, this
stream should be considered as a site for restoration efforts
despite its present shortcomings. The most optimistic projection
for the upper Ruby River would be that this could provide a site
for restoraticn of grayling in 2 low gradient, meandering stream
with baseline discharge volume exceeding 100 ¢fs, and with 20 or
more miles for spawning and winlering migrations, including Jow
gradient Tower reaches of tributaries like the Middle and West
Forks. Estimates of trout populations present suggest that this
stream may be able to support grayling at densities similar to or
greater than the prime grayling sections on the Big Hole River near

Wisdom.
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SHITH RIVER DRAINAGE
E1k Creek, tributary to Hound Creek, Smith River drainage (Fig. g}

Description: This is & small tributary of Hound Cresk in the Smith
River drainage. Gradient at iis Jowest mile is about 1%, at an
eglevation of 4800 ft.

Trout present: A MDFWP electrofishing survey in 1971 yielded 35
brook trout and 126 raimbow trout from a 508 i section near its
confiuence with Hound Creek. Of these, 11 brook trout and 70
rainbow trout were greater than 5 inches in length, with the
largest of both species being 12.2-12.6 inches. This would
extrapolate to a electrofishing yield of 1683 trout/mile, with 847
being longer than § inches.

Advantages: The lower reaches of this stream are on private Tand, with
the Towest reaches (about two miles?) on the Dana Ranch, whose
manager {David G. Cameron) is alsoc a biologist at Montana State
University and is very willing to cooperate with grayling recovery
efforts. The stream is easily accessed by a ranch road.

Disadvantages: Both rainbow and brook trout are present and
rejatively abundant. These lower reaches are contiguous with many
more miles of stream that eventually originate in the north end of
the Big Belt Mountains. No barrier is present to prevent upstream
movement of both brown and rainbow trout present in Hound Creek,

Comments: [ visited this site in July 1992, fogether with George
Liknes (MDFWP). The iowest reach of this stream appears similar to
Canyon Creek, tributary of the Gibbon River described previousiy .
Flow has not been estimated, but appears to be less than 10 cfs.
Pools are common, and macrophytes are abundant. A Targe spring
about 0.5 mile from its confluence with Hound Cresk appears to
provide about 1/3 of the total flow of the stream below. Trout
were abundant in the pools,

Evaluation: This site has about a mile of stream which could provide
habitat for fluvial grayling. The mosi serious shortcomings are
its relatively small size and the absence of barriers between
either Hound Creek or upstream reaches, with waters in both
directions populated by non-native rainbow, brook, and {in Hound
Creek) brown trout. With extensive upstream reaches of 1k Creek
populated by at Teast Tow densities of rainhow and brook trout, it
would not be practical to attempt chemical treatment to eradicate
the non-natives. The unsuccessful results of past attempts to
establish grayling in Canyon Creek, Yellowstone National Park,
cast doubt on prospects for success in a2 similar-sized stream like
E1k Creek. However, unlike Canyon (resk, brown trout do not
appear present in E1k Creek., Elk Creek could serve as an
experimental site to determine whether: ({1} grayling will remain
in a stream with 10 cfs or less; and (2} if grayling can become
established despite existing brook and rainbow trout. A ranch
road provides relatively easy accass to the site for planting fish
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Figure 9. Smith River and tributaries {from MDFWP 1989b). Discussed as

a potential grayling restoration site is Elk Creek {indicated by arrow),

a tributary of Hound Creek.
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and monitoring their status. This is the only siream in the Smith
River drainage identified as a polential site for grayiing
restoration.

SUN RIVER DRAINAGL
North and South Forks of the Sun River, above Gibson Reserveir (Fig. 10)

Description: These two iributaries are similar and will be discussed
together. Their confluence once marked the beginning of the Sun
River, but they now flow intoc Gibson Reservoir when it is at or
near full capacity. These streams were historically barren of
fish, because of a former natural barrier at the present site of
Diversion Dam a short distance downstream on the Sun River. The
North Fork has at least 21 miles with mean gradient of about 0.6%,
while the South Fork has at least 13 miles with mean gradient of
about 0.7%. Discharge of the North Fork in 1990 ranged from 105
cfs in October to 2630 cfs in Hay (USGS 18803. The South Fork is
not gauged but is smaller. Ejevation at the reserveir is 4750 ft.

Trout present: Rainbow, cutthroat, rainbow-cutthroat hybrids,
and brook trout are present in both forks (Hill, pers. comm. }.

Advantages: Both have relatively long Tengths of low gradient stream,
with baseline discharges near 100 cfs. The North Fork is Tower in
gradient than the South Fork (Hi11, pers. comm.}. There is a small
natural barrier on the South Fork, a short distance upstream from
the reservoir (Hill, pers. comm.}. Brown trout are not present.

Disadvantages: Both have non-native rainbow and brook trout. The
North Fork is contiguous with Gibson Reservoir, without barriers to
fish movement. Both are relatively remote. The Horth Fork is
entirely within the Bob Marshall Wilderness and access is limited
to trails. Access to the middle section of the South Fork, above
the low gradient reaches being considered, is provided by a U.S.
Forest Service road ending at Benchmark campground and trailhead.
The location of these streams would make it difficult to plant
targe numbers of fish or te monitor the status of planted fish.

Comments: Because of their relative remoteness, I have nol inspected
the North Fork, and saw the South Fork only in proximity to the
Benchmark Campground, above its Towest gradient reaches. The South
Fork in this section has moderate gradient, occasional deep pools,
and appears low in productivity. The substrate was mostly pebbles,
cobbles and bedrock, and had Tittle periphyton growth and no
macrophyte beds.

fvaluation: Because of the unimpeded access to Gibson Reservoir, and
the presence of non-native trout, these streams do not actuaily
come close to fulfilling the criteria listed. However, they may be
the only streams in the Sun River drainage that have any potential
for establishment of fluvial grayling. They each have relatively
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Figure 10.
potential grayling restoration sites are the North Fork and the South

Fork, both above Gibson Reservoir.



long reaches of low gradient stream with low densities gf non-
native trout. Without having seen the reaches proposed in either
stream, 1 do not know whether they have an abundance of 000}
habitat. The section near Benchmark Campground on the Soulh Fork
did have some large, deep pools, but also appeared to be very iow
in biological productivity.

Results of the previously described transpiant of about 40¢
grayling into Rock Creek are discouraging. They were taken from a
habitat, the Sunny Slope Canal, in which they have to maintain
their position in running water. UDespite their being planted into
a low gradient stream barren of other fishes, they apparently moved
downstream into and down the North Fork and failed to establish a
population. These results suggest that Rock Creek and the North
Fork did not satisfy some habitat requirement.

The Morth Fork presents a combination of disadvantages: unimpeded
access by fish between reservoir and stream, presence of non-native
trout, past failure of an attempt to establish grayling in its
drainage, and relatively difficult access to the site. These
suggest that the North Fork may not be among the more promising
sites for fluvial grayling restoration efforts, The South Fork is
similar, with somewhat steeper gradient and smailer flow, but has a
low barrier that would probably stop grayiing, but not trout, from
swimming upstream from the reservoir {(Hi11, pers. comm.}.

These advantages are offset only by the scarcity of streams with
any suitability as potential sites for fluvial grayiing
restoration. Both forks should therefore be considered for
experimental plantings of fluvial grayling, in considerably larger
numbers than the 400 canal fish of the previous attempt.
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B, Summary of streams referred to and their deficiencies, among Lhe three
categories: streams with serious deficiencies and generally not
evaluated further, {*) streams evalualed further but appear to have low
potential as grayling habitat, and {**) streams that appear to have the
best potential habitat for fluvial grayling. Streams are Tisted
alphabetically within drainages. Maps of drainages and streams are in

fppendix III.

Drainage and Stream Habitat Deficiencies
gradient non-native Tlake degraded
>1% trout access habitat

Red Rock River drainage

Corral Creek of Upper Lake X
East Fork Clover Creek X
Elk Spring Creek of Upper Lake

Hell Roaring Creek of Upper Lake
Jones Creek of Lower Lake X
Long Creek X
*0deil Creek of Lower Lake

Peet Creek L
Red Rock River, above Upper lLake X
*Ped Rock River, lakes toc Lima Res.

Red Rock R., Lima to Clark Canyon

Tom Creek of Upper lLake X

¥4 g

B g L F24
2 g el 2 ><
g

Beaverhead River drainage

Bear Creek X
Beaverhead River, below reservoir

Big Sheep Creek '
Black Canvon Creek X
Blacktail Deer Creek

Bloody Dick Creek

Cabin Creek X
Deadman Creek

Frying Pan Creek X
Grasshopper Creek

Horse Prairie Creek

Indian Creek X
Medicine Lodge Creek

North Fork Greenhorn Creek
Poindexter Siough

Rape Creek

Reservoir (reek

Simpson Creek

Shenon Creek

Trapper Creek

>
e =g g > B > > g >€ B

e B e 3
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Drainage and Stiream Habitat Deficiencies

gradient non-native lake degraded
>1% trout access habitat

Ruby River drainage

Cottonwood Creek X
Kill Creek
**Ruby River above Ruby Reservoir
Ruby River below Ruby Reservoir
Warm Springs Creek
Wisconsin Creek

T e Tt Tl el S
i
e e po

Jefferson River drainage

Boulder River

Jefferson River to Three Forks
*Halfway Creek

Hells Canyon Creek

North Willow {reek X
South Boulder River X
South Willow Creek, above Harrison
Whitetail Creek . T

Willow Creek

Willow Spring Creek

P G Dl S WL B el Spell

Madison River drainage

Antelope Creek above CT1iff Lake
Beaver Creek above Quake Lake
**Cherry Creek
Cabin Creek X
**Canyon Creek of Gibbon River
**Cougar Creek
Darlington Ditch
**Firechole River above Kepler
Firehole River below Kepler
**Gibbon River
*Grayling Creek
Hot Springs Creek
Madison River above Hebgen
Madison River below Ennis Reservoir
*South Fork of Madison River
Red Canyon Creek
Trapper Creek
Watkins Creek above Hebgen )4

L P B4 > I
e

2, g Bed € e B0 P e DG St R 3%
>

L

Galiatin and East Gallatin drainages

Baker Creek X
Ben Hart Spring Creek X
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Drainage and Stream Habitat Deficiencies

gradient non-native lake degraded
>1% trout access habitat

Gallatin and East Gallatin drainages {coniinued)

Big Bear Creek X
Bridger Creek - X
East Fork of Hyalite Creek X X
Fast Gallatin River X

*Gallatin River above Taylor Fork X
Gallatin River, to Three Forks X
Hell Roaring Creek X X
Hyalite Creek, below Reserveir X X
Porcupine Creek X
Reese Creek X
Rey Creek X X
Rocky Creek X
Scurdough Creek X
South Cottonwood Creek X X
South Fork of Hyalite Creek X X
Spanish Creek X )4
Squaw Creek X X
Taylor Fork X X
Thompson Spring Creek X X
West Fork of the Gallatin X X

Missouri River drainage, Canyon Ferry Reservoir to Three Forks
Avalanch Creek of Canyon Ferry Res. X X
Beaver Creek of Canyon Ferry Res. X X
Confederate Guich above Canyon F. X X
Crow Creek X X
Deep Creek X X
Dry Creek X
Duck Creek above Canyon Ferry X X
Missouri River, above Canyon Ferry X X
Sixteen Mile Creek X
Trout Creek, above Hauser X
Missouri River drainage, Canyon Ferry Reserveir to Great Falls

Beaver {reek )4 X
Canycn Creek X
Cottonwood Creek of Holter Res. X X
Dearborn River X

*Flkhorn Creek
Flat Creek X X
Little Prickiy Pear Creek £

X

Lyons Creek
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Drainage and Stream Habitat Deficiencies

gradient non-native Tlake degraded
>1% trout access habitat

Missouri River, Canyon Ferry Reserveir to Great Falls {continued)

McGuire Creek of Hauser Reservoir 4 X
Middle and S. Forks of Dearborn 4
Missouri River, Hauser to Holter X X
Missouri River, Holter to G. Falls X
Prickley Pear Creek of Lake Helena X X X
Sheep Creek X
Silver Creek of Lake Helena X )4
Spokane Creek of Hauser Reservoir X X
Stickney Creek X
Trout Creek of Hauser Reservoir ) X
Virginia Creek X
Willow Creek of Holter Reservoir X X :
Wegner Creek X X
Wolf Creek X
Smith River drainage
Eagle Creek X
**E1k Creek of Hound (reek X
Hound Creek 4
*Newlan Creek X
North Fork Smith, below Reservoir X
North Fork Smith, above Reservoir X
Rock Creek X
Smith River, to mouth X
Sheep Creek X
*South Fork of Smith River X
Tenderfoot (reek X
Sun River drainage
Eik Creek X
North Fork Willow Creek X
**North Fork Sun, above Gibson Res. X
*%South Fork Sun, above Gibson Res. X
Sun River, below Diversion Dam X
Willow Creek above Gibson Res. X
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MENDATIONS

DISCUSSION AND RECOM

The current state of streams in the native range of grayling in
Montanz, the upper Missouri River drainage above Great Falls, does not
present encouraging prospects for restoration of grayling to native walers.
The primary, historic habitat of Montana grayliing were the biggest rivers
and the Jowest reaches of their tributaries, located in the largest,
widest, lowest-gradient mountain valleys of the upper Missouri drainage.
These rivers are now universally occupied by non-native trout, dams
and reservoirs are common, and the lower, Tow-gradient reaches of many
tributaries to these larger streams often suffer from seasonal dewatering.

The most common and serious factor making these larger streams
presently unsuitable for grayling is that same factor orobably most
responsible for their decline and disappearance from these streams - the
establishment of non-native brown, rainbow, and brook trout. The sizes of
these larger streams and the popularity of their sport fisheries may
preclude chemical or other measures to remove these non-native trout.
Additionally, one or more of these non-native trout species are established
in most other, smaller streams of the upper Missouri River drainage. The
only exceptions are a few small, isolated, mountain streams, most of which
do not provide good grayling habitat because of their relatively steep
gradiénts. This widespread distribution of non-native trout, from all the
larger streams to most of the smaller tributaries, is probably the biggest
obstacle te restoration of fluvial Montana grayling within its native
range.

Another important obstacle to restoration of fluvial grayling into the
Barger.streams is the tendency of fluvial Arctic grayling to migrate

seasonally over extended distances, reported for both Big Hole River and
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Alaskan populations. Large dams and reservoirs are present as barriers to
migrations on the Madison, Red Rock, Beaverhead, Sun, and Missouri rivers.
The only larger rivers within the historic range that are not dammed are
the Jower Big Hole River below the Divide Dam. the Jefferson, Gallatin,
East Gallatin, and Smith rivers, and that part of the Missouri River
between Holter Dam and Great Falis. However, as previously discussed,

all these streams are inhabited by non-native irout. |

On the lower reaches of tributaries, a common additional problem is
seasonal dewatering through irrigation withdrawals. Vincent {1962)
concluded that such habitat degradation was an important contributing
factor to decline and elimination of grayling from some Montana streams.
Thus, the lower gradient reaches near the mouths of tributaries, which
could provide physical habitat for grayling, either on an extended basis or
seasonally as spawning or feeding areas, are rendered unsuitabie by a
combination of seasonal dewatering (and possible other habitat degradatien)
and establishment of non-native trout.

Most upper reaches of tributaries are also occupied by non-native
trout. Those in which chemical eradication of non-natives is most feasible
are small streams above barriers. Such streams above barriers were notl
occupied by native populations of grayling, but should support grayling if
appropriate habitat were available. If Arctic grayling in Montana are
glacial relicts existing at marginal temperatures, as is commonly
suggested {e.g., Feldmeth and Eriksen 1978}, then higher elevation streams
would provide cooler, more suitable thermal habitats. In the upper
Missouri drainage, however, such streams are mosi commonly mountain sireams
with gradients too steep to provide grayling habitat. Restoration of

grayling to streams within the native range is thus a much more difficult
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problem than that of restoring, for example, greenback cutthroat trout to
isolated mountain streams in Colovade {U. §. Fish and Wildiife Service
1883).

What remains as potential sites for restoration of fluvial grayling
are sections of a few streams, most of them small, which provide low
gradient and abundance of pools and are not seasonally dewatered by
withdrawals. However, virtually all these streams are also occupied by
non-native trout. Chemical eradication of non-native trout does not appear
feasible in most of these streams. The more than 860 years of coexistence
of small numbers of grayling and brook trout in the upper Big Hole River
suggests that, among the non-native trout, brook trout have less impact on
grayling than brown or rainbow trout. The streams considered most
promising as restoration sites are, therefore, those that have no non-
native trout, or have only brook trout, or have rainbow and brown trout
only in very low densities.

Most of the few candidate waters are small, short sections of streams.
This again invokes the problem of migratory tendency of fluvial grayling,
and thereby the very serious and unresolved question of whether there is
any realistic hope of establishing grayling in such small streams. It is
possible that there may have been fluvial Montana grayling that inhabited
smaller streams and did not migrate over extended distances. Vincent
(1962) described the now-extirpated grayling of Michigan as being
essentially non-migratory fluvial fish. Reports of grayling in such small
streams as Bridger and Sourdough creeks (Evermann 1833} near Bozeman
support this possibility. However, it is aisc possible that such reports
were based on sightings of fish which had migrated inte tributaries from
larger riveré,.ts spawn or to occupy summer habitai., If there were

s —_
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populations in Montana adapted to living permanently within smallier streams
and to Vimited, localized movements within those streams, then such
adaptation probably disappeared with those populations.

Wild grayling transplanted from the Big Hole River into Canyon Creek
{about 4 to 7.5 cfs}), and from the Sunn? Slope Canal into Rock Creek
{roughly 25 cfs, Hilﬁ, pers. comm.), have shown Tittle inclination to
remain in smaller streams. Simijariy, hatchery-reared, juvenile Big Hole
River grayling recently planted into the upper Gallatin River appear to
have moved downstream into the larger, low gradient reaches with large
pools. There, the presence of brown and rainbow trout will Tikely prevent
their establishment as a fluvial grayling population. ‘

A possible solution to this apparent dilemma of migratory tendency and
apparent unsuitability of small streams would be to try and re-create, via
natural selection in the field, populations adapted to Tiving in smail
streams. This could be attempted through repeated introductions, over a
period of years, of Targe numbers of fluvial grayling into streams with
suitable habitat Iocate& above a one-way barrier. The barriers would act
as a selective force, isolating those that were behaviorally inclined to
remain within the stream while removing from the potential gene pool those
that moved downstream. Even if only small proportions of p]anted fish
remained upstream, continued stocking with large numbers may isolate enough
individuals to begin a resident, reproducing population. Repeated
stockings with large numbers of fluvial grayling could have other benefits.
One would be te reduce the possible loss of genetic diversity in a small,
new population, a possibility which would be aggravated if the new
population originated f%om a few survivors of a singie planting. Repeated

stockings with large numbers may also partially compensate for negative
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effects of the non-native frout in the candidate streams. If the survival
of planted grayling or their tendency to remain within a siream section
were reduced through negaiive interactions with established non-native
trout, then perhaps repeated stockings with large numbers of grayling could
sti11 produce enough remaining fish to start a new population. Continued
selection by the barrier of any resulting pregeny could perhaps eventually
produce 2 population adapted to maintaining itself in a small stream. A
similar mechanism may have produced the population of grayling residing in
Sunny Slope Canal, with Pishkun Reservoir serving as the source of repeated
introductions intc the canal, and the drop structures acting as a selective
force on the introduced grayling and their progeny.
Past efforts with Big Hole River or Sunny Slope Canal grayiing have
invelved only single transpiants of relatively few fish. The 1976
transplant of Big Hole River grayling into Canyon Creek (tributary of the
Gibbon River} involved only about 120 fish. The 1983 effort on Rock Creek
{(tributary of the Morth Fork Sun River) was a single transplant of about
400 grayling from Sunny Slope Canal. Recent progress with egg-taking from
Big Hole River fish, creation of Axolotl Lake and hatchery brood siocks,
and advances in hatchery culture of grayling, have demonstrated that future
stocking programs can have continuing access to thousands of juveniie,
hatchery-reared fluvial grayling.
. Candidate streams for such attempts could include the upper Gibbon
River in sections above Virginia Cascades, Canyon Creek, the upper Firehole
River above Kepler Cascades, and the Butler Reach of Cherry Creek, all of
the ﬁadison River drainage. The Firehole River, Gibbon River, and (anyon
Creek are within yellowstone National Park. A1 are above existing

barriers, and are reasonably accessible for planting fish and monitoring
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their status. The upper Firshole River, upper Gibbon River, and the Butler
Reach of Cherry Creek are especially accessiblie, via paved, service, or
ranch roads which paraliel much of the reaches suggested. For Canyon
Cresk, the brown trout which dominate its community should be eradicated
and the functioning of the artificial barrier should be confirmed. For the
upper Firehoie and upper Gibbon rivers, chemical eradication of their
predominantly brook trout populations may not be feasible. If these
streams cannot be chemically rehabilitated, then it would probably be
especially important to repeatedly plant large numbers of juvenile fluvial
grayling. For the Butier section of Cherry Creek, negotiations would need
to be conducted with the land owner for possible chemical removal of non-
natives and introduction of a native combination of fluvial grayling and
westslope cutthroat trout.

Another candidate stream in this first category would be Elk Creek,
tributary of Hound Creek of the Smith River drainage. Although similar to
Canyon Creek in size, general characteristics and apparent high bioclogical
productivity, it differs in having rainbow instead of brown trout as the
predominant non-native, and in lacking a barrier to the main stream (Hound
Creek). If construction of a barrier is feasible, then this stream could
also be a candidate for attempting to create a sma?Ewstreaﬁ population
through repeated plants of large numbers of fish. Without a barrier,
however, it is unlikely that grayling would establish a population in this
short section of a small tributary of a larger stream inhabited by brown
and rainbow trout. This is the only stream identified by this survey as a
potential site for restoration efforis in the Smith River drainage. - (,::Zﬁ

Another possible approach {o creating a population adapted to a small

stream would be to plant fluvial grayling into a stream from which they
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cannot leave. Again, repeated stockings of fish should be made to try and
produce enough survivers to start a population. If some fish did survive
and reproduce, then continued natural selection of their progeny could
eventuaily produce a popuiation adapted to 1iving in 2 small stream. The

candidate stream for such an atiesmpt would be Cougar Creek, another
L

tributary of the Madison River within Yellowsltone National Park. Cougar
Creek would provide up to about five miles of Tow gradient, small stream,
before its surface flow ceases through sespage into the ground. Only
westslope cutthroat trout and moitled sculpins, both indigenous to the
Madison River drainage, presently inhabit this stream. Access to the
stream is not convenient, since the nearest point is about 3.5 miles by
trail from the closest read. However, the frail has relatively low
gradient and would not present 2 serious obstacle to monitoring the status
of planted fish.

There appears to be very Tittle potential for restoration of fluvial
Montana grayling into a stream within its nalive range that would be large
enough to provide the opportunity for extended migrations. The best
possibitity may be the Ruby River between iis headwaters and Ruby
Reservoir. However, this river also shares ceriain disadvantages with the
other larger streams, and chances of success are therefore questionable.
In addition to the presence of the reservoir, the Ruby River also is
inhabited by brown, rainbow and brook trout. However, as previously
described, the upper half of the river reach above the reservoir has
certain similarities to the Big Hole River. These include relatively Tow
numbers of non-native trout, with brown trout being relatively uncommon,
the presence of about 20 miles of low-gradient stream with many large

pools, and tributaries with low gradient sections near their mouths. A
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graded road provides access to this upper half of the river, and would
facilitate planting fish and monitoring their subsequent status.

Without a barrier to upstream migration from the reservoir, 1t would
be questionable whether a complietely fluvial population of grayling could
be established on the upper Ruby River. Sites for constructing a barrier
are probably present in canyon reaches which begin about 20 river miles
above the reservoir. Such a barrier would prevent grayling from migrating
back and forth between the stream and reservoir, while still retaining
access to miles of stream for spawning by reservoir trout. The barrier
would also separate the 1ower.§§Etign§_c§oser to the reservoir, which
contain more brown trout,.from the approximately 20 miles of stream above
where brown trout are much less common.

Because of the Tength and volume of stream involved, an effort to
establish fluvial grayling in the upper Ruby River would require much
greater effort and expense than attempts in the smaller streams described
previously. However, among the streams of the upper Missouri drainage,
this appears to provide the best possibility for establishing fluvial
grayling in a physical setting with similarities to the Big Hole River.
Estimated total number of trout per mile on the Ruby River, éven in the
uppermost, three forks area, is similar to or greater than estimated total
number of trout and grayling on the Wisdom section of the Big Hole River,
This suggests that if grayling were to be established in the upper Ruby
River, their density could be similar to or higher than within the Wisdom
section of the Big Hole River, where grayling are most common.

The North and South Forks of the Sun River may also provide sites for
establishment of fluvial grayling in larger streams. They both share with

other streams the disadvantage of having non-native trout {rainbow and

69



brock trout). The Morth Fork has the further disadvantage of unimpeded
access between Gibson Reservoir and the stream, while there is a low
barrier in the lower vreaches of the South Fork {Bi11 Hil1, pers. comm.).
Because of their relatively remote locations and the 1itile background
information available, we have 1ittle basis for assessing their
suitability. This remoteness would aiso make it difficult to plant large
numbers of juveniles, or to menitor their status, or to construct barriers.
These considerations appear to reduce their aftractiveness as sites for
grayling restoration. However, on-site surveys of both physical and
biolegical characteristics of these streams are required io further assess
their potentials as restoration sites. -

A relatively simple introduction of grayling would be into Cougar

Creek. Since this is a completely isolated stream with only native,
westslope cutthroat trout and sculpins present, restoration efforis would
consist simply of repeatéé olants of young Big Hole River grayling. Such
grayling are already available at the U. S. Fish Technology Center {U. S.
Fish and Wildlife Service) in Bozeman. For these reasons, Cougar Creek

appears o be suitable for early restoration efforts, even though the creek

X\gcou1d probably sustain relatively few, small grayling.
| Other sites would require greater expenditures and effort, associated
with rearing large numbers of young grayling after obtaining gametes from
wild or captive stocks, chemical or physical reduction of established non-
native trout, and for a number of potential sites, construction of barriers
to upstream movements of fish. With such practical considerations in

mind, I would suggest the following order of priority after Cougar Creek,

in an approximately escalating sequence of probable effort and expense.

—
&<££§)Upper Firehole River, with grayling introduced on top of the present,
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low densities of brook trout and smaller numbers of brown trout. 1 assume
that it would be difficult to obtain permission to introduce fish toxicant
into & stream which provides drinking water to 2 Targe visitor complex.

(ﬁ} Virginia Meadows of the Gibbon, after an initial treatment, either

chemical or physical {electrofishing runs} to reduce the dense population
of brook trout {and a few rainbow trout}. Such reduction would be
facilitated by the short stream sectioﬁ invoived, only about 1.6 mijes, and

its relatively small discharge volume. f{é}% Butler Reach of Cherry Creek,

after chemical treatment to substantially reduée present high densities of
rainbow and brook trout. This assumes that landowner permission to do so
can be negotiated. ?hysica? removal of non-native trout could alsoc be
considered, but would be made more difficult by the presence of many large,

deep pools. Canycn Creek, after intensive effort to eradicate all non-

natives, especially brown trout. Canyon Creek is probably not a suitable
site if such eradication, attempted unsuccessfully in 1975, is not

considered feasible. 'Ek Creek, after construction of a barrier near
~

its confluence with Hound Creek and after treatment, either physical or

chemical, to reduce numbers of rainbow and brook trout. ETk Creek is

probably not a suitable site without construction of a barrier. ((6])Upper
Ruby River, after construction of a barréeriﬁgﬁgé the reservoir. .éecause
:;;#;;; size and length, this site would require large numbers of fish for
stockings. Grayling could be stocked on top of existing, relatively low
densities of rainbow and brook trout. If effort and expense are not

foremost considerations, then the upper Ruby River should receive higher

priority. (E?i;South Fork of the Sun River, with grayling planted on top of

present, assumed Tow densities of non-native rainbow, cutthroat, and brook

trout, upstream from the low barrier above Gibson Reservoir.
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Fork of the Sun River, after construction {if site can be located) of

barrier from Gibson Reservoivr, with grayling planted on top of existing,
presumably low densities of non-native rainbow, cutthroat, and brook trout,

Another aspect of restoration of fluvial grayling should invoive the
Big Hole River itself (Fig. 11}. The uppermost reaches of the river, from
near the town of Jackson to headwater reaches at Skinner Meadows, appear to
fulfill the criteria for grayling habitat as well as or betier than any of
the streams presented as potential sites for restoration efforts. 1
examined this part of the Big Hole River in July, 1992. This is a long
{about 25 miles), low gradient {(average of about 0.7%), stretch of river
with many pgo?s, with relatively large volume {mean annual fiow of 47 éfs
near Jackson, Parrett et al. 1989), with macrophyte beds common, and with
apparent good biological productivity. There are miles of stream with
gradient considerably less than the 0.7% average. Upper reaches are above
most or all irrigation diversions. The only obvious, major detraction is
an abundance of brook trout, a characteristic shared with some of the
candidate streams for grayling reintroductions. Brook trout were obviously
abundant and readily visibile in many pools and deep runs in this part of
the river. Except for beaver dams, there are no barriers to movement of
graylng between these upper reaches and sections below, near the town of
Wisdom, where grayling are most common.

Given these characteristics of the upper Big Hole River above Jackson,
the possibility of expanding the distribution of grayling into these walers
appears as good or better than the possibility of establishing grayling
in the other candidate streams mentioned in this report. The absence of
grayling may be due to the abundance of brook trout. Heaton {1960)

captured 165 brook trout {and mo grayling) in a 300-ft section of the river
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Figure 11. Big Hole River and tributaries (from MDFWP 198% ). Discussed
as a potential grayling restoration site is about 25 miles of stream above
the confluence with Governor Creek near Jackson. This part of the river

is also known as the South Fork of the Big Hole River.
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at Skinner Meadows, compared to only 8 brook trout {and I grayling) in a
300-ft section at Swamp Cresek Road, the latter within the area in which
grayling are presently most common. A 1980 survey by MDFWP (198%a) of a
1,300 ft section within these upper reaches of the upper Big Hole River
yielded an estimate of 443 brook trout over 5 inches in length per 1000 ¥t
(2,339 per mile) and few rainbow trout. It would probably not be feasible
to attempt to chemically eradicate brook trout from the upper Big Hole
River, because of its size and its many tributaries, branches, and
backwaters inhabited by trout. It may be worthwhile, however, to atiempt
the approach suggested previously for the smaller streams, and repeatediy
plant large numbers of juvenile Big Hole River grayling into these upper
reaches. Again, the approach would be to plant many grayling, repeatedly,
amidst the existing brook trout and thereby try to produce a sufficient
pool of grayling which remained in place and survived to start a locally
adapted subpopulation. This part of the Big Hole River supports much
higher densities of salmonids (brook traui}g than those sections downstream
currently occupied by grayling. If even a small perceniage of this dense
brook trout population were to be translated into grayling, this would
substantially increase the total number of grayling in the Big Hole River.
Efforts to promote upstream expansion of grayling intc these reaches
:::25h0u1d, therefore, %ave a nigh priority.
Downstream near the Divide Dam, at the end of the Wisdom-Divide
"grayling stretch® of the Big Hele River, attempts should be made to
enhance the status of resident fluvial grayling by reducing non-native

trout. The section between the Dickie Bridge and Divide Dam is currently

managed with policies that appear contrary i¢ such an objective. In this

section, the presence of large irout is encouraged by current fishing
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regulations (4 trout limit, 3 under 13 inches and only one over 22 inches).
These regulations may exacerbate negative effects of trout on river
grayling, by increasing the opportunity for suryival of Targer trout
between 13 and 22 inches. Such fish would be of prime spawning size and
thereby function to maximize densities of trout, increasing the likelihood

of negative effects on river grayling. The regulations also serve to gz

protect and enhance brown trout, which may be the species with the greatest
negative impact on fluvial grayling. The sport fishery for brown trout in
these waters appears to be a recent development. Wipperman (1965) reported

that "brown trout do not inhabit that portion of the river above Divide Dam

because the dam is a barrier to upstream movement of fish.” Protection and
enhancement of brown trout in this part of the Big Hole River, above the
Divide Dam, not only is detrimental to enhancement of grayling in this

section, but also increases the possibility of eventual upstream

colonization from a large, resident pool of brewn trout. The regulations h
should be changed to maximize removal of all trout above the Divide Dam, A
and other measures such as removal by electrofishing should also be ¥

considered. Given the low population densities and limited distribution of
fluvial grayling within the Big Hole River, any increase in numbers of
grayling in this section of the river near Divide would be a significant
contribution to the status of this population. Enhancement of grayling in
this part of the river would involve a change in regulations, rather than |
stocking of fish, and should be given highest priorily. f’ffffvf
Another aspect of fluvial grayling restoration, not included in this
survey of potential sites, is the status of the Madison River/Ennis

Reservoir population. Most grayling in this system appear to be adfluvial,

inhabiting the reservoir and ascending the river during spring to spawn.
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However, some are found in the Madison River upstream from the reservoir
throughout the summer and into at least early fall, well beyond the
spawning season {Vinceni pers. comm., Byorth and Shepard 1950}. The entire
Madison River/Ennis Reservoir population is small, roughly estimated in
1990 at about 545 fish longer than 10 inches (Byorth and Shepard 1990)}.
However, the population appears to have peen increasing in recent years, as
indicated by increasing numbers of spawners {Byorth, pers. comm.). The
Madison River is native habitat for fluvial grayling, and Ennis Reservoir
fi11s an area once partially occupied by é small, shallow lake. Studies
are currently underway by biologists from MDFWP and the Montana Power
Company to better define the behavior and 1ife history of this popu?atfon,
Confirmation of fluvial characteristics of this population would Justify
their inclusion into restoration goals for fluvial Montana grayling.

The role of the population in the Sunny Slope Canal, én artificial
tributary of the Sun River, also needs o be clarified with respect to the
present status of fluvial Honiana grayling and future restoration efforts.
As described previously, these fish live in an artificial riverine habitat
for about five months of the year and in isclated pools for about the
remaining seven months. The latter period of residence in non-flowing
water means that they do not spend their entire lives in a riverine
habitat. However, the small, isolated pools in which they overwinter dé
not seem reasonabhly equivalent to lakes or reservoirs and therefore, it
would not seem appropriate to consider this to be an adfluvial population.
Rather, it would seem move appropriate to consider these to be fluvial fish
that are left stranded in pools when their artificial, riverine habitat is
seasonally dewatered. This population may possess, as a resuit of

selective forces in this unusual environment, adaptive characteristics
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advantageous to fulure attempts to restore grayling to sireams. These may
include the ability, including among the very young, to persist in flowing
water and the ability to survive severe dewalering in isolaled pools and
runs. They are now protected by catch-and-release regulations, and this
protection should continue.

One aspect that needs to be substantiated is reproduction, and
therefore self-perpetuation of this population, entirely within the canal,
This is presently assumed, given the apparent absence or exireme scarcity
of grayling in Pishkun Reservoir. Their repreduction within the canal
should be confirmed through a study on spawning behavior and locations

within the canal, and distribution and behavior of young-of-year produéed.

If it can be confirmed that this population is maintaining itself throﬂgéf
reproduction within the canal, then it would seem appropriate to consider|
this to be an additional fluvial population, although one aberrant |

genetically (Everett and Allendorf 1985) and in its physical habitat.

SUHMARY

The primary, indigenous habitat of Montana grayling - the largest, low
gradient streams in broad valleys of the upper Missouri drainage above
Great Falls - appear to be no longer suitable for restoration of these
fish. The factors which likely led to their disappearance from these
streams, including establishment of non-native trout, construction of dams
and reservoirs, and dewatering of lower reaches of tributaries, remain
effective as substantial obstacles to restoration of grayling into the same
waters. Among the streams suggested as potemtial sites for restoratien by
this survey, only one or two- the upper Big Hele River, and possibly the
upper Ruby River - are waters in which grayling were probably found as

native inhabitants. Most of the others are streams above barriers and did
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not contain native grayling populations. AT7 but one of these candidate
streams contain non-native trout, predeminantly brosk trout or rainbow
trout. These species, at least when present at low densities, are thought
to have less negative effects on grayling than do brown trout. Both
species are present in low densities and coexist with grayling in sections
of the Big Hole River near Wisdom, where the remaining fluvial Montana
grayling are most common.

Locations and drainages within the upper Hissouri River basin of the
sites proposed for potential restoration efforts are summarized in Figure
12. Two of these proposed sites, the upper Big Hole River above Jackson
and the upper Ruby River above Ruby Reservoir, are moderate-sized stream
sections with mean discharge volumes about 50 to 100 cfs and low gradient
reaches of about 20 to 25 miles. Such habitat dimensions may give these
sites the potential to support densities and total numbers of grayling
similar to or exceeding that of the present, depressed fluvial grayling
populatida of the Big Hole River. Both have obstacles to restoration of
grayling. The Big Hole river above Jackson has an abundance of brook
trout. The Ruby River has raé#bow trout in relatively low densities.p1us a
few brown trout. There is no barrier between these upper reaches and both
Ruby Reservoir and the Tower reaches near the reservoir, which support
higher numbers of brown trout. Construction of a drop-barrier on the upper
Ruby River would probably enhance, and perhaps be necessary for,
establishment of grayling. On the Big Hole River above Jackson, grayling
are absent or scarce despite the apparently favorable physical habitat and
unimpeded access from reaches below, near Wisdom, where they are most
numerous. This seems related to the high densities of brook trout. It

would not be possible to eradicate the large numbers of brook trout present
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FLUVIAL MONTANA GRAYLING
Present Distribution and Potential Restoration Siies
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Figure 12. Present distribution of fluvial Arctic grayling in the upper
Big Hole River, and potential restoration sites within the native range
of the Missouri River basin above Great Falls. (1) Cougar Creek,

(2) Virginia Meadows reach of the Gibbon River, (3) Canyon Creek,
tributary of the Gibbon River, (4) Firehole River above Kepler Cascades,
(5) upper Ruby River above Ruby Reservoir, (6} Big Hole River above
Jackson, (7) North Fork and South Fork of the Sun River, (8) Elk Creek,
tributary of Hound Creek of the Smith River, {9) Butler Reach of

Cherry Creek, tributary of the Madison River. Not indicated on the

map are the populations of Madison River/Ennis Reservoir, and the

Sunny Slope Canal, both discussed in this report.

79



in the river and numerous tributaries. However, it would be desireable to
reduce their high densities before grayling are introduced.

The Butler Reach of Cherry Creek, tributary to the Tower Madisen
River, may also have the potential to supporit a population of grayling that
may approach the current, depressed numbers found in the Big Hole River.
Although relatively small with a base fiow that may be about 20-25 cfs, it
is apparently very high in productivity of trout and supports high
population densities of rainbow and brook trout. The Tandowner does appear
receptive to the concept of replacing these non-native trout with a native
community of westsiope cutthroat trout and grayling. However, chemical
veduction of the current high demsities of non-native trout would probably
have to be negotiated with the landowner to improve the prospects of
establishing grayling in this stream.

Five other sites proposed, Virginia Meadows on the upper Gibbon River,
Cougar Creek, Canyon Creek, and the upper Firehole River - all in the upper
Madison River drainage - and El1k Creek within the Smith River drainage, can
potentially support small populations of grayling, of perhaps several
hundred or more age-1+ fish in each. Pradﬁction of grayling would be
Timited by small flows of less than 10 cfs {Cougar Creek Canyon Creek and
E1k Creek), or short stream Tength available (Virginia Meadows on the upper
Gibben River), or low stream productivity {upper Firehole River). Most
have additicnal disadvantages, including presence of non-native trout (all
except Cougar Creek). These streams are smail enough for chemical
reduction of non-native trout, but such treaimenit may be grevenied by
social or administrative considerations. OF these streams, only Canyon
Creek has a predominance of brown trout. Unless the siream could be

sreated to remove these brown trout, as was attempted unsuccessfully in
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1975, Canyon Creek probably shouid not be considered as a grayling
restoration site, Al1 have barriers separating the stream sections from
upstream movements of trout, excepi F1k Creek. £k Creek probably should
not be a considered unless a barrier can be built near its confluence with
Hound Creek.

Twe other streams, the North and South Forks of the Sun River above
Gison Reservoir, have potential for grayling restoration which are largeiy
unknown at this time. Their inciusion as possible sites is based largely
on their relatively long reaches of about 12 miles {South Fork) te 21 miles
(North Fork) of low gradient stream, Targe base flows near 100 cfs, and
absence of brown trout. The North Fork appears to offer better habitat
with lower gradient and more pools (Hill, pers. comm.), but does not have
any barrier from Gibson Reservoir. The South Fork does have a small
barrier upstream from the reservoir. Both are relatively remote with
difficult access for planting or monitoring of fish. Further evaluation of
either tributary would require ground survey of their physical
configurations, especially presence of pools, and for the North Fork,
whether a suitable site exists for construction of a barrier.

Other aspects of fluvial grayling restoration should be pursued. The
present regulations designed to protect and increase farge rainbow and
brown trout in the Divide to Dickie Bridge section of the Big Hole River
may be detrimental to grayling. The emphasis should be reversed, toward
severe reduction of brown and rainbow trout of all sizes in the entire Big
Hole River above Divide. Present studies to elucidate the Tife histories
of Madison River/Ennis Reservoir grayling should be continued. This is an
important, probably native, population which may be in the process of re-

expanding its range upstream into further reaches of the Madison River.
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Confirmation of fluvial Tife histories of 2 portion of the population would
warrant their inclusion into restoration goals. Finally, the 1ife
histories of Sunny Slope Canal grayling should be investigated,
particularly with raespect to spawning and to hehavior and distribution of
young. If in-stream reproduction can be confirmed, then it would seem
appropriate to regard ihis population as being fluvial despite their
unusual habitat, and would justify including these fish in conservation
planning for grayling restoration goals.

None of the streams proposed as potential restoration sites was among
ihe more important indigenous habitats for grayling, and each has
Jimitations which detract from providing the mosi suitable conditions for
supporting a selif-sustaining grayling population. The likelihood of
successful establishment of a se%fmsgst§inia§‘gaguiatiaa may not be high in
any of these streams. Despite such uncertain probability of success,
restoration effortsrare necessitated by the depressed status of the Big
Hole River population. Establishment of any additional populations would
represent a substantial improvement in the siatus of fluvial grayiing in

fontana.
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APPENDIX I

Streams Inspected On-Site

Gallatin River Drainage
Upper Gallatin River, Taylor's Fork to about 2 miles above Fan {reek
North and South Forks of Spanish Creek, near confluence
fast Galiatin River, reaches in Gallatin Yalley
Bridger Creek, tributary to East Gallatin River

Bozeman Creek, tributary to East Gallatin River

Hadiéon River Drainage
Upper Gibbon River, Gibbon Falls to above Virginia (ascades
Canyon Creek, confluence at Gibbon River to about I mile upstream
Upper Firehole River, Kepler Cascades to above Lone Star Geyser
Cougar Creek, about 1 mile in vicinity of National Park Service cabin

South Fork of Madison, road and bridge access poinis from near Hebgen
Reservoir to about 2 miles above Highway 191

Grayling Creek, sections above and below Highway 131 crossings
Beaver Creek, tributary to Quake Lake, from lake to about 3 miles above

Cherry Creek, on Turner Ranch

Jefferson River Drainage

Red Rock River

E1k Springs Creek, tributary to Upper Red Rock Lake, above and below
refuge road crossing

0dell Creek, near Lakeview on Red Rock National Wildlife Refuge
Upper Red Rock River, dam at Lower Red Rock Lake and two bridges below
Red Rock {reek, above Upper Red Rock Lake

{ong Creek, on road through BLM and Forest Service above {ima Reservoir
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Ruby River
Middle Fork Ruby River, along Forest Service road
West Fork Ruby River, along Forest Service Road
Ruby River, along Forest Service road

Cottonwood Creek, near cenfluence with Geyser Creek

Beaverhead River
Reservoir Creck, above confluence with Grasshopper Creek
Frying Pan Creek, within Forest Service boundary

Bloody Dick Creek, below Reservair Lake

Big Hole River
Big Hole River at road and bridge access points from Skinner Meadows to
below Van Houten Lake
Jefferson River
Boulder River abgve confluence with Bison Creek
Bison Creek at bridge accesses from confluence to ETk Park

Halfway Creek, within National Forest

Smith River Drainage
South Fork Smith River, south and west of town of White Sulfur Springs
Newlan Creek, reservoir to highway 360 crossing
Birch Creek, west of White Sulfur Springs
North Fork Smith, near and above reservoir
E1k Creek, from Hound Creek to zbout 1 mile upstream

trooked Cresk, tributary to Hound Creek about 1 mile above mouth

e



Sun River
South Fork Sun River, near trailhead at Benchmark Campground

Sunny Slope Canal, from Pishkun Reservoir to Fairfield

Missouri River tributaries
Eikhorn Creek, zbove Holter Reserveir

Prickly Pear and McCiellan creeks, near their confiuence
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APPENDIX 11

consultations with Regional Fisheries Biologists

The following fisheries bislogists were consulted for suggestions and
opinions on possibie candidate streams within their geographic areas of
management respensibility. Direct meetings were held with most, and

telephone conversations with the remainder.

Jefferson, Ruby, Beaverhead, Red Rack, Big Hole, and Madison rivers
Jim Brammer, U.S. Forest Service
Pat Byorth, Montana Depariment of Fish, Wildlife and Parks
Dick Oswald, Montana Department of Fish, Wildlife and Parks

Dick Vincent, Montana Department of Fish, Wildlife and Parks

Gallatin, lower Jefferson, lower Madison, upper Missouri rivers
Bruce May, U.S. Forest Service '
Ron Spoon, Montana Department of Fish, Wild1ife and Parks

Dick Vincent, Montana Department of Fish, Wildlife and Parks

Yellowstone Mational Park, Gallatin and Madison river tributaries
Ron Jones, U.S. Fish and Wildiife Service

Lynn Kaeding, U.S. Fish and Hildlife Service

Missouri River below Canyon Ferry Reservoir, Sun, and Smith rivers
Bi1l Hill, Montana Department of Fish, Wildlife and Parks
Steve Leathe, Montana Department of Fish, ¥ildlife and Parks
George Liknes, Montana Department of Fish, Wildlife and Parks
Mark Lere, Montana Department of Fish, Wildlife and Parks
Al Wipperman, Montana Department of Fish, Wildlife and Parks
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APPENDIX III

Maps of Drainages and Streams in the Upper Hissouri Basin above Great Falls
{A11 figures from MDFWP 198%a, 1589b)

1.

W ™~

[T« B+« B T . e 7 -

Major Drainages of the Missouri River Basin above Canyon Ferry
Reservoir

Red Rock River and Beaverhead River and Tributaries

Ruby River and Tributaries

Jefferson River and Tributaries

Madison River and Tributaries

Gallatin River and Tributaries

Missouri River Tributaries between Holter Dam and Canyon Ferry Dam
Smith River and Tributaries

Sun River and Dearborn River and Tributaries
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Appendix Figure 1.

Major drainages of the Missouri River basin above
Canyon Ferry Dam.
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Appendix Figure 2. Red
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Rock River and Beaverhead River and tributaries.



Appendix Figure 3.
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Ruby River and tributaries.

96



BOULDER
M\ _&£BOULDER

)
s“gﬂ
b
Ry
LA
..
4, Ay
2
L 9,
1 ¢
..
0
L]
\E
WHITEHALL A
booy, #7
g W44
¥ .
¢
will s ]
& Hillow
pring iry
qf’o Cion & A
é‘f" &s \ﬁu .
9 5 °
"l o, p * -\\9"‘ # Lraak
o o f Fesprvale
X% T & {2
2 .o
- é{*
i
o
&/ Hat WiN h
Je YBRIDGES
07 % %
gu v/ \&
S p
Q_wt“ s
2 \
<
o

Jefferson River and tributaries.

Appendix Figure 4.
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Appendix Figure 5.
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Appendix Figure 6.

Gallatin River and tributaries.
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Appendix Figure 7.

Missouri River tributaries between Holter Dam and
Canyon Ferry Dam.
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Appendix Figure 9. Sun River and Dearborn River and tributaries.
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