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The purpose of this report is to provide the Bureau of Land
Management with instream flow related information for 18 trout
ctreams and rivers in southwest Montana. These sireams are
generally of mutual interest 10 both the Montana Department of
Fish, Wildlife and Parks and the Bureau of Land Management due

mis_i%gé?_%§§hm§€§§e¢§§"recr&ai?@%a% and other respurce values.

Two fypes of basic instream Flow information are provided.
They consist of fish poputation data and a guantification, in
terms of cubic feet of water per second, of the instream flows
needed for maintaining the existing Tishery resource. Other
pertinent background and descriplive information for the streams
of interest is also provided.

The 18 contract streams are organized in alphabetical order
by river drainage. These drainages are:

Beagverhead
Big Hole and
Red Rock.

The methodologies used in quantifying the instream flow needs.
fish sampling techniques and other related information ave
thoroughly discussed in the following sections.
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INSTREAM FLOW METHODOLOGIES

The best and most accurate method for determining the instream Tlow
needs for fish and wildlife purposes is to derive the actual flow and
biclogical relationships from long-term data collected in drought,
normal and above normal water years. While this approach has been tried
on a few selected waterways in Montana, it 7s not a practical means of
deriving future recommendations due to the excessive time, cost and man-
power required to collect field data. Consequently, flow recommendations
for most waterways are derived from instream flow methods that are more
compatible with existing budget and time constraints, yet provide
acceptable and defendable recommendations.

The method of the MDFWP divides the annual flow cycle for the head-
water streams and rivers into two separate periods. They consist of a
relatively brief snow runoff or high flow period, when a large percentage
of the annual water yield is passed through the system, and a nonruncft
or low flow period which is characterized by relatively stable base flows
maintained primarily by groundwater outflow. For headwater rivers and
streams, the high flow period generally includes the months of May, June
and July while the remaining months (approximately August through April}
encompass the low Tlow periocd.

Separate instream flow methodologies are applied to each period.
Further, it is necessary to classify a waterway as a siream or river and
to use a somewhat different approach when deriving low flow recommendations
for each. A waterway is considered a stream if the mean annual flow is
less than approximately 200 cfs. The vast majority of waterways dis~
cussed in later sections have mean annual flows jess than 100 c¢fs.

Methodology Tor Low Filow Period - Streams

The methodology chosen for deriving low flow recommendations for
headwater troul streams is primarily based on the assumption that the
food supply is a major factor influencing a stream's carrying capacity
{the numbers and pounds of trout that can be maintained indefinitely by
the aquatic habitat). The principal food of both the juvenile and adult
trout inhabiting the headwater streams of Montana is aguatic invertebrates
which are primarily produced in the viffle areas of most streams. The
methodology assumes that the trout carrying capacity is proportional to
food production which in turn is proportional to the wetted perimeter
in riffle areas. This method is a slightly modified version of the
Washington Method {Collings, 1972 and 1974) which is based on the premise
that the rearing of juvenile salmon is proportional o food production which
in turn is proportional to the wetted perimeter in riffie areas. The
Tdaho Method (White and Cochnauer, 1975 and White, 1976} is also based on
3 simiiar premise.

Wetted perimeter is the distance aleng the bottom and sides of a
channe]l cross-section in contact with water (Figure 1 }. As the flow
in the stream channel decreases, the wetted perimeter also decreases,

but the rate of loss of wetted nerimetar 1s not constant throughout the
entire range of Flows. An example of a relationship belween welted
perimeter and flow for a riffle cross-section is illustrated in Figure 2
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WETTED PERIMETER (FT)

Figure 2. An example of a relationship between wetted perimeter and flow
for a riffle cross-section,
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There are generally two points, called inflection po *ﬁﬁgﬁ on the piot
of wetted perimeter versus flow at which the rate of lToss of wetted
perimeter is significantly changed. In the example [Figure 2 }, these
inflection points occur at approximate flows of 8 and 12 c¢fs. Beyond
the upper inflection point, large changes in flow cause only very small
changes in wetted perimeter. The areca available for food production is
considered near optimal beyond this inflection point. Below the upper
éﬁf?eﬂz%gﬂ point, the stream begins to pull away from the riffle boliom.

t the lower inflection point, the rate of loss of weited perimeter begins
%n rapidiy aat&aéra e, Once flows are reduced below the lower infieciion
point, the rifflie bottom is being exposed at an acceierated rate and the
area avaiiable for Tood production g?eatgg diminishes.

The wetted perimeter-fiow relationshio may also provide an Index

- ghogther Jimiting facters that influence & siream’s.carrving . capagitv. .
- One such factor is cover. Cover, or shelter, has long been recognized

as one of the basic and essential components of fish habitat. Lover

serves as a means for avoiding predators and §?$¥§é€5 areas of moderate

current speed used as resting and holding areas by fish. It is fairly

well documented that cover improvements will ﬁ%??&g?? increase the carry-
ing capacity of streams, especially for larger size fish. Cover can be

significantly influenced by streamfliow. '

In the headwater stireams of Montana, overhanging and submerged bank
vegetation is an important component of trout cover. The wetited perimeter-
flow relationship for a siream channel may bear some similarity io the
relationship between bank cover and flow. At the upper inflection point.
the water begins to puill away from the banks, bank cover is lost and the
stream’'s carrying capacity declines. Flows exceeding the upper inflection
point are considered to provide near optimal bank cover, At flows below the
fower inflection point, the water is syfficiently removed fTrom the bank
cover fo severely reduce its value as fish shelter. 1t is reasonable
to assume that this premise would be more acceptable 1 the wetisd perimeter-
fiow relationshins were also derived for poois and runs, areas normally
inhabited by adult trout. However, cross-sections through pools and runs
may not be necessary. When the wetted perimeter-fiow relationship for
riffles and the composite of all habifat types {pools, runs and riffles}
comprising a study section ave compared, as illustrated in Figure 3 , tne
shape of the curves and, zeﬁseggﬂﬂtéfﬁ the flows at which the inflection

points occur, are very similar., This similarity is probably exolained
by the Tact that most headwater sireams, dus fo their high gradients,
tend to be mainiy comprised of riffie areas. Pools are generally few

in number and Sﬁﬁf§y feye?ﬁmﬁﬁg A piffle area, thevrefors, describes the
typical habitat fype that nermally occurs throughout most headwater
streams.

[t has been demonstrated that riffles are also critical areas for
ﬁga%&iﬁg sites of brown trout and shallow inshore areas are reguired
for the rearing of brown and rainbow trout fry gSaﬁés 1881}, 1t s,

iy

o

?héy@fﬂﬂﬁ assumed that, in addition to maximizing bank cover and fs&ﬁ
srovduction, the Tlows qxaecﬁﬁﬁg the upoer Eﬂsi?ﬁi%@ﬁ point would also
provide favorabie spawning and rearing conditions.
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Comparison of the relationships between wetted perimeter and
flow for a composite of Tive cross-sections encompassing various
habitat types and a composite of two riffle cross-sections in

a subreach of Cherry Cresk, Madison River drainage,



Riffles are the area of a stream most affected by flow reductions
{Bovee, 1974 and Nelson, 1977}. Consequently, the flows that maintain
suyitable riffle conditions will also maintain suitablie conditions in

ools and runs, areas normally inhabited by adult trout. ?éﬁa%xé

riffles are the habitat most affectad by flow reductions and are essential
for the well-being of both resident and migratory trout p aﬁaéa*i ons,

they shoyld receive the §i3ﬂeaé sriority for instream protection.

The wetted perimeter/inflection point method provides a range of
flows {between the lower and upper inflection peints) from which a
single instream flow ?e&%@ﬂ%ﬁﬁ&i on can be selected. Filows below &
Tower inflection point are judgad &ﬂgeﬁ*?%u}% based on their probabl
impacts on food production, bank cover and spawning and rearing habi
while flows exceeding the upper finflection point are considered to

_provide a nedar ﬁpzzma; b itat a? Fout. heF 103 a; thﬁ Tower-and-

&a%ﬁtaza ihe Tow aﬁd hzgh %e%&?s of aqga ag ﬁabzg&i ?ui@ﬁi%ég, These
flow levels are defined as Tollows:

1. High Level of Aguatic Habitat Potential - That fiow regime

which will consistently produce abundant, %eaEiry and thrivi ng
aguatic populations. 1In the case of game fish species, these

flows w§u§é produce abundant geme Tish QQ?Q§§ﬁE§ﬂ$ *&Qa%?a of sus~
tatning a good to excellent sport fishery Tor the size of stream
invoived. For rare, threatened or eﬁdaﬁgefed species, Tlows to
accomplish the high level of aquatic habitat maintenance would:

1} provide the h@g% population levels needed to ensure the continued
existence of that species, or 2} provide for flow levels above those
which would adversely affect the species.

2. Low Level of Aguatic Habitai Potential - Flows o accomolish a low
Tevel of aguatic habital maintenance-would gr@yiéﬁ for only a low
nopulation abundance of the spacies present. In the case of

game fish species, a poor sport Tishery could still be provided.

For rare, threatened or endangered species, their pc@u?até@ﬁg would
exist at low or marginal Tevels. In some cases, this flow level

would not be sufficient to maintain certain species

The final flow recommendation is selected from this range of flows
by the fishery bi ﬁ?@gégz who collected, summarized and aﬁ&;yzed aiil
%ei@;anr field data for the streams ﬁf interest. The biologist’s

ing of the stream rescurce forms the basis of the ”Eas selection
;?chgs= Factors considered in the biclogist's evaluation include
recreational usage, the existing level of envirormental degradation,
water availability and the magnitude and composition of existing fish
populations. The fish populst for
all streams, 1s 2 major consideration. A nonexistent or poor fish
would lTikely Justify a ?E@w recommendation at or near the lower inflection
point unless cother considerations, Euii as the ??ﬁ%gﬁﬂé of species of
special concern {arctic grayli by

i
ion dnformation, whicn is essential
S

gtihroat trout), warrant a higher

flow. 1In gensral, only sirsams with ﬁxgga**efaf vm”*éént Tish populations

ar §%§Sg §r§v€dirg C”&G:aé %?éﬁﬁfﬁﬁ and/or rearing habitat for migratory
re r a recommendation at or near the upper
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For those streams that support resident salmonid popuiations and pro-
yide crucial spawning and/or rearing habitat for migratory populations as
well, the flow recommendations derived from the wetted perimeter/
inflection point method would, in addition o maintaining the resident
population at the existing level, also serve to:

1} Facilitate the movement of adults to upsiream spawning
areas and their retyrn to downstream residencies,

2} maintain favorable spawning and incubation habitat,

3} maintain favorable habitat for the rvearing of fry and juveniles,
and

J4) facilit te the movement of Jjuveniles to downstream adult resi-
dencies.

The process of deriving the flow recommendation for the low flow
period, thusly, combines a field methodology {wetted perimeter/inflection
noint method) with a thorough evaluation by a Tield biologist of the
existing stream resource.

The wetted perimeter-flow relationships are derived using a wetted
perimeter predictive {WETP} computer program developed in 1980 by the
Montana Department of Fish, Wildlife and Parks (Nelsen, 1980). This
program was designed to eliminate the relatively complex data collecting
nrocedures associated with the hydraulic simulation computer models
in current use while providing more accurate weited perimeter predictions.

Description of the WETP Program and Data Collecting Procedures

The WETP program uses at least two sets of stage {water surface
elevation) measurements taken at different know discharges {flows) to
establish a least-sauares fit of log-stage versus log-discharge. Once
the stage-discharge rating curve for each cross-section s determined,
the stage at a flow of interest can be predicted. This rating curve,
when coupled with the cross-sectional profile, is all that is needed
to predict the wetted perimeter at most flows of interest.

The program should be run using three sets of stage-discharge data
eollected at a high., intermediate and low flow. Additional data sets
are desirable, but not necessary. The thrge measurements are made when
runcff is receding {high flow}, near the end of runoff [intermediate
flow) and during late summer-early fall (low flow}. The high fiow
should be considerably less than the bankful flow while the Tow flow
should approximate the towest flow that normally occurs during the
summer-fall field season. Sufficient spread between the highest and
lowest calibration flows is needed in order ito compute a linear, sloping
rating curve {Figure 4 }.

The WETP program can be run using only two sets of stage-discharge
data. This practice is not recommended since substantial "two-point”
error cen result. However, when only two data seis are obtainabie, the
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Figure 4,
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An example of 2 "three point" stage-discharge rating curve for
a riffle cross-section,
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The WETP model is invalidated if channel changes occur in the study
area during the data collecting process. For this reason, the coli %ﬂti@ﬁ

of the field data needed for uéiSh?a%’% the program should be complieted
during the pericd beginning when runoff is receding and “ﬁg ng &éi? ?he
onset of runoff the following year. The stream channel 1s expected to

be stable during this periad,

Cross-sections were placed In an area that typified the stirsam reach
for which fnstream Tiow recommendations were to be derived. For the
headwater streams, this would mean a sequence from the head of a riffle
to the head of the next riffle. This seguence was described using from
5 to 10 cross-sections. The cross-sections were placed to describe the
typical habitat types in the proportion that they occurred within each
sequence. The cross-sections were classified as riffles, runs or pools

------ and recorded.The cross=sections *hreﬁg? poots and-runs: W%?e 3§§3ﬂﬁgent§y
Celiminated from the analyses singe, a3 previgusiy explained, there
appears to be 1ittle Jjustification or advaniage for their use in the
flow recommendation process.

The recommendations were selecled ssée?y from the wetled perimeter-
flow relationships for riffle areas. f two or more riffie cross-
sections were available, the computed %ettaé perimeters for all riffle
cross-sections at each fiow of interest were averaged and the recommendation
selected from the wetited perimeter-flow relationship for the composite
of ail riffle cross-sections.

The Vimitations and advantages of the WETP program, as well as field
data requirements and surveying itechnigues, are discussed by Nelson
(1980},

Methodology for Low Flow Period - Rivers

The wetied perimeter/inflection point method will, if used corractiy,
‘provide defendable flow recommendations Tor the headwater frout streams.
While the underiying assumptions of this method appear valid, it cannct
vet be said that the method enables the biclogist to accurately predict
the effects of flow vreductions on the trout standing crops and the
carrying capacity of the aguatic habitat. The validation of this method
can only be accompliishad by comparing the range of possibie flow recommendations
generated by the method to those recommendations derived from the actual
retationships between trout standing crops and flow.

The Montana Depariment of Fish, Wildiife and Parks compieted a study
in 1980 that validated the wetted perimeisr method as applied fo the
trout rivers of southwest Montana (Nelson, 1980a, 1980b and 1980c;. In
this study, the actual trout standing crop and flow relationship were
derived from long-term data coliected for five reaches of the Madison,
Gallatin, Big Hole and Beaverhead Rivers, all nationally acclaimed
wild trout fisheries. These relationships provided a range of flow
recommendations Tor each reach. Flows less than the lTower Timit were
judged undesivable since they led to substantial reductions of the
standing crops of adult trout or the standing crops of a particular
group of adults, such as trophy-size trout. Flows greater than the
a&gﬁ? 1imit supported the highest adult Siaﬁdfgg crops during the siudy

perio Flows bhetween fhe lower and upper Timits are hroadly defined



as those flows supporiing érte?meﬁiate standing crops or fhose stan
crops that ﬁ&?ﬁﬁ%gg ooour within each reach final recommenda
was selected from this range of flows.

ti

o

The range of flows derived f?gm the trout-Tlow relationships for
the five river reaches were compar 3 those derived from *ﬁe wotied
perimeter method as applied fo f%fé%@ areas. The study results 3
Zhat the inflection point flows had a somewhat different impact o
ut standing crops of rivers than previously as 3&?&8 for stream
?ﬁ? rivers, the Tlow at ths g;ﬁ&? inflection point is a fairly rel
estimate of the lower Timit of the range of Tlows s&yz%gﬁ from tl
Tow rela t?@ﬁ%%!g\ or, in other terms, flows Jess than fthe d??%”
inflection point are undesirable as recommendations since they lead to
substantial reductions of the standing crops of adult trout.

?e“reﬁ “ﬁc@mmeﬁda?ﬁsﬁ ?3? a?i i?@aé ?%ge?ss The "Blue Ribbon' rivers
would generally require a higher flow in order to maintain the sport
Tishery resource at the existing level. For those rivers having a
lower resource rating, the flow at the 5&@: infiection point may be
a sa*és?acvﬁyf recommendation. In general, flows less than the upper
inflection pﬁ?ﬂa are undesirable as flow recommendations regardless
of the existing state of the river rescurce.

Methodoiogy for High Flow Period - Streams and Rivers

Several major components of aguatic habitat in river systems are re-
iated to the physical features and form of the river channel itself., {Jver
time, acuatic populations have adapted and thrived within the physical
contraints of channel configuration and flow. Basic to the maintenance
of the existing acuatic populations is the maintenance of the existing
habitat that has pistorically sustained them.

It is generally accepted that the major force in the establishment
and maintenance of a particular channgl form in view of its bed and
bank material 1s the annual high flow characteristics of the river, It is
the high spring flows that deiﬁrm?ﬁe the shape of the Cﬁaﬁfﬁ§ rather
than the average or low flows.

Most unregulated headwater streams and rivers in Montana are
characterized by an annual soring high water period which normaily
occurs during May, June and July and resulis from snowmelt in the
mountainous headwaters. Annual spring flow conditions on unregulated
streams ave heavily dependent upon sn awgac% and its rate of thawing.

On regqulated streams, the occurrence and magnitude of the high water
pericd may vary depending upon reservoir operation and storage capacity.

The maga? functions of the high spring fiows in the maintenance of
channe] form are bedload movement and sediment fransport. It is the
movement of the bed and bank material and subsequent deposition which
forms the mid-channel bars and, subseguently, the islands. High flows
are capable of C%?&?fﬁg already established bars with finer material
which Teads successively to vegetated islands. Incrsased discharge
associated with spring runoff also resylis in a flushing action which
removes deposited sediments and maintains suitable gravel conditions
Tor aguatic insect production, Tish spawning and egg incubation.



Reducing the high spring flows beyond the point where the major
amount of bedload and sediment is transported would interrupt the
ongoing channel processes and change the existing channei form and
hottom substrates. A significantly altered channel configuration would
affect hoth the abundance and species composition of the present
aquatic populations by altering the existing habitat types.

Several workers {Leopold, Wolman and Miller 1964, US Buvreau of
Reclamation 1973, and Emmett 19757 adhers to the concept that the form
and configuration of river channels are shaped by and designed to
accommodate a dominant discharge. The discharge which s most commonly
referred to as a dominant discharge is the bankful discharge {(Leopold,
Wolman and Miller 1964, Fmmett 1975}, Bankful discharge is defined
as that flow when water just begins to overflow onto the active flood-
plain.

Bankful discharge tends to have a comstant frequency of occurrence
among rivers {(Emmett 1975). The recurrence interval for bankful dis-
charge was determined by Emmeti (1975) to be 1.5 years and is in close
agreement with the freguency of bankful discharge reported by other
studies {Leoncld, Wolmanand Miller 1964, Emmett 1972).

The bankful discharge for streams and rivers was estimate
the 1% year frequency peak fiow. The 1% year freguency peak
determined by interpolation between the 1.25 and 2 year fr
flows as supplied by the USGS for the streams and rivers in question.

1t is not presently known how long the bankful flow must be main-
tained to accomplish the necessary channel formation processes. Untij
studies further c¢larify the necessary duration of the bankful discharge,
a duration period of Z4 hours is chosen.

A gradual rising and receding of flows should be associated with
the dominant discharge and the shape of the spring hydrograph should
resemble that which occcurs naturally. USGS flow records were used to
determine the time when the high flow period and peak flow normally
pccur on a given stream. The dominant discharge is regquested for
that period when it normally occurs. Flows are increased from a base

Tow level to the dominant discharge in 2-week intervals at the 30th
percentile flow level, corresponding to the natural timing of the high
flow period.

The 80th percentile is the flow that is exceeded in 8 of 10 years
or, in other terms, in 8 years out of 10 there is more water than the
Oth percentile flowing in the stream. The 80th percentile was chosen
in part because of its compatability with irrigation development. To
economically develop efficient, full-service irrigalion systems, a good
water supply is considersd necessary in about 8 years out of 10, on the
average (MDNRC, 1976). 1t is also our belief that the high Fiow months
can withstand substantial withdrawals and not alter the basic functions
of channel maintenance. The 80th percentile flows allow for substantial
water depietions,
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The above instream Fiow method, which is termed the dominant d%s harge/
channel morphology concept, can only be applied to those Sirﬁam d

rivers having &a %eabt g years of continuous 33 aauge records. HWhi

10 years 1is the minimum noeriod of record th &S considers aéég jate
for deri y?ﬁg ?eézaﬁgh estimates ¢f the 80th §ﬁffa?t1§¢ Tows, a minimum
period of 9 years is used for this report.

High flow recommendations cannot be derived for the vast maés ity of
streams and rivers considered in this report because most Jack gmie?m
flow records.

FISH POPULATIONS

by
[§4]

The salmonid populations within the contract streams aﬁﬁ rivers of th
Beaverhead, Big Hole and Red Rock River drainages primarily consist of
year-round residents. These fish are non-migratory, completing all of
their life functions and stages in a relatively short stratoh of siream.
Unlike resident populations, wigratory populations reside as adults and/
or subadults in a river, lake or reservoir and use the tributaries for
spawning and the rearing of their young. The only contract streams in
which rearing trout and grayling are known to comprise portions of the
existing stream populations arve found in the Centennial Valley of the Red
Rock River drainage. A description of the Centennial Valley fishery is
provided in the following section.

Centennial Valley Fisher

fish populations of the Centennial Valley in southwest Montana have
been investigated since the beginning of the century. As early as 1899,
investigations of the Tife history and habitat reguirements of the
Centennial Valley arctic grayling were reported by Henshall
{1907). Brown {1938} continued to examine this species, expanding his
stydies into their breeding habits, fecundity, fry emergence and growth.
Bﬁg??ﬁéﬁ“ in 1957, Nelson {1954a) evaiuated the status of the existing
grayling populations, postulated on the causes of their apparent decline
and formulated management goals for their continued sarvévaég

s

ing 1975 and 1976, an interagency team comprised of personnel of
USFS, USFUS and MDFWP iegaﬁ an intensive study of the status of
nt habitat and fish populations of the QEﬁt&ﬂﬁéaE Valley.
was placed on the adfiuvial and fluvial popuiations of arctic

nd ®%e€r seasonal movemenis. Although the interagency investi-
completed in 1976, the MDFWP continues to annually monitor
pawﬂzng migratfons ‘and the status of fish populations of
akes and streams in the valley.
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females are more numercus in the second half., Age III grayling comprise
approximately 90% of the run {Nelson, 1954a and Peterson, 1978). Optimum
spawning temperatures are between 45-50°F. The fish primarily spawn in
clean gravels of riffle areas. The fry emerge 14-19 days after fertiliza-
tion. Fry are numerous throughout June in stream backwaters and aveas of
Tow curvent velocities. By mid-July most fry have drifted to the Red

Rock Lakes. Low water temperatures (<55°F) may cause the fry to drift
downstream more rapidly.

In 1951, as a result of beaver activity and irrigation practices,
only five tributaries were accessible to spawning grayling {(Nelson, 1554a )
After the removal of 85 beaver structures prior to the 1952 spawning
season, arctic grayling were observed in 12 of the 48 streams that drain
the Centennial Valley (Nelson, 1954a;. These included Red Rock, Odell,
Tom, Battle, Antelope, Elk Springs, Corral, We: Metzel, Long and Hell-

~roaring -Creeks. - The historic and present use. of some of these streams by

adfluvial arctic grayling will be discussed in subsequent sections.

Henshall {1807} reported that arctic grayling were observed year-
round in several streams of the Centennial Valiey. These resident or
fluvial grayling reside in the tributaries year-round, completing their
entire 1ife cycle within a relatively short stretch of stream. Recent
fall electrofishing surveys confirm that a resident popuiation appears
only to exist in Odell Creek {Peterson, 1979}.

From 1890-1920, both the native arctic grayling and cutthroat trout
were reported as abundant in the upper valley (Blair, 1897, Brower, 1897,
and Henshall, 1907). The deciine of the arctic grayling, which was first
observed in 1935, is attributed fo a combination of man-caused and natural
changes to their habitat. Ranches began Lo appear in the valley in the
late 1800's {Brower, 1897). Mater was diverted from the streams for the
irrigation of hay meadows and riparian zones were grazed. Spawning beds
were dewatered and spawned-out grayling and fry were Tost to ditches
and hay meadows. After the Red Rock lLakes area was acquired by the USFUHS
as & refuge in 1935, habitat destruction resulting from agricultural
oractices intensified (Nelson, 1954a}. Presently, grazing on the refuge
has been decreased by 50 percent and 1itile land is being irrigatec.

Severe reductions in the depth of Upper Red Rock lLake, resulting from
accelerated erosion rates within the drainage and the natural deposition
of organic matter, have occurved in the last century. Presentiy, the
lake has a maximum depth of 7.7 i as compared to depths of 10-20 1t
reported in 1897 (Paullin,1973). Due to high summer water temperatures
and Tow winter oxvgen supplies, the lake has become marginal for arctic
grayling and cutthroat and brook trout. The high numbers of suckers that
compete for the limited winter oxygen supply may aiso be affecting the
grayling population. The lower lake is extremely shallow and supports
few gamefish.

Gther factors possibly contributing to the decline of grayling
inciude the competition from introduced salmonid species {brook, rainbow,
brown and Yellowstone cutthroat trout) and the increased beaver activity
on the tributary streams to the lakes. Beaver dams are presently
blocking seasonal spawning migrations on many of these tributaries.
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Roth fluvial and adfluvial cutthroat trout inhabit the Centennial
yalley. Fluvial or resident cutthroat are non-migratory, completing ali
their 1ife functions and stages in a relatively short stretch of stream.
Adfluvial cutthroat reside as adults and subadults in the Red Rock Lakes
and utiliize Red Rock, Hellroaring and Odell Creeks Tor spawning and
the rearing of their young. Spawning begins in mid-April and continues

through May {Randall, 1978). Fingeriings have been observed in the iribu-
taries through late-July (MDFWP, unpublished data). The movement of these
1

fingerlings to the lakes has nol been documented.

FISH POPULATION ESTIMATES

s
tion
C

As previously discussed, an evaluation of existing Tish popuiatio

is an essential component of the flow recommendation process. In additi
o providinga meaﬁg_{ﬁ?mﬁa?t@agéymgggiifyéﬁg.ihﬁug%gﬁﬁijﬁﬁmﬁf.amﬁﬁfgi ular
£y vecommendation, the fish data also serve o document the.state of the
existing fishery resource, personne] of the Montana Department of Fish,
Wildlife and Parks expended considerable time and effort in collecting
this information and summarizing it for use in the recommendation process
and for comparison with the populations of other streams and rivers.

pop
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Rank and boat-mounted electrofishing units were used in surveying fish
ylations and estimating standing crops. The etectrofishing technique
discussed as follows.

Flectrofishin

"y
T el

o
ol

s

h populations in the streams of the Beaverhead, Big Hole and Red
ver drainages were sampled using a bank electrofishing unit basi-
consisting of a 110 voit Honda gas generator, a Fisher shocker box,

f+ cord, a stationary negative electrode, and 2 hand-held, wmobile
iye electrode. For the larger waterways, a boat mounted electrofish-
it was sometimes required to effectively sampie the population. A
d electric shock temporarily immobilizes the fish iocated in the immedi-
date vicinity of the positive electrode, allowing them to be dip netted.
The fish capturing efficiency of the units is highly variable since
efficiency rates are infiuenced by stream size, the magnitude of the flow,
water clarity, specific conductance, water temperature, cover types and
the species and size of fish. For the waterways considered in this
report, up to approximately 47 percent of the total population was cap-
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ed during a single etectrofishing run.

The fish population is enumerated using a mark-recapture method which
allows for the estimation of the total numbers and pounds {(the standing
crops) of fish within a stream section. ¥For most streams, standing
crop estimates were obtained for 1,000 ft study sections. The larger
wat%rwagg sometimes recuired longer sections in order fo oblain relisble
esTimates.



The standing crop estimates require atf Jeast two eslectrofishing runs
through each study section. During the firstormarking run, all captured
fish are anesthetized,marked with a partial caudal fin clip so they can be
tater identified, then released after individual lengths and weights are
recorded. It is desirable to make the second or recapture run at least
two weeks after the marking run. This two week period allows the marked
fish to randomly redistribute themselves throughout the population. During
the recapture run, all captured fish are again anesthetized and released
after the lengths and weights of all new (unmarked) fish and the Tength
only of all marked fish are recorded. The population estimate is basically
ogbtained using the formula P = "X where P {5 the estimated number of fish,

R

S Mods the number initially marked, C is the number of marked and unmarked
- Fish collected during the recapture run,. and B is the number of marked

fish collected during the recapture run. This formula, although somewhat
modified in its final form for statistical reasons, is the basis of the
mark-recapture tachniaue.

The numbers of fish are actually estimated by Tength groups. Those %
inch length intervals having simifar or equal recapture efficiencies
comprise a length group. This grouping 1s necessary because recapture
efficiencies are dependent on fish size. Generally, electrofishing is
more effective for capturing larger fish duye to their greater surface
area and their higher visibility when in the slectric Field. Because
recapture efficiencies are Tength related, the numbars of Fish must be
estimated by length groups, then added to obtain the total estimate.
Generally, at Teast seven recaptures are needed per length group in arder
to obtain 3 statistically valid estimate.

ounds of fish are obtained by multiniying the average weight of the
fich within each length group by the estimated number., then adding to obtain
the total pounds. Estimates can alsc be obtainad for 4ifferent age-
roups of fish,  This mark-recapture technique, which is thoroughly dis-
cussad by Yincent (1371 and 1974}, has been zdapted for computer analyses

it

%}ff ine u?';‘;?.

Only electrofishing survey data, consisting of the species, nﬁﬁ?é?g
and length ranges of captured fish, are provided for those streams in
which fish populations are too sparse to reliably estimate using the mark-
recapture method. These comprise approximately 10 percent of the streams
discussed in this report.



WATER AVAILABILIT
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The in simeﬁw flow recommendations presented in later sections will,
if enacted, Timit the availability of water for future consumptive users
and water development projects. For future planning, it is desirable to
dafine the pericd in which water in excess of the recommendalions is
availabie and to gquantify this sxcess, Tnis informeiion is presented
where available in Tater sections., However, the discussion of water
availability is limited for the vast majority of streams since a
thorough evaluation reguives Tong-term fiow records which are presently
tacking for all but a few contraclt streams.

The discussions of water availability basically consist of comparisons

ff &.: ...m{}ﬁ.§;§!‘ 1 g W 'ﬂ'&%'ﬁxu' ..@{}.M“’ ; o RN us 5By mEan
ot record, These statistics provide a measure of “the normat or-typical-
flow condition. The median is the Tlow that s exceeded in 5 of 10 years
or in 5 years out of 10 thers s more water ;%a the median flowing in

the stream. The median is preferred over the meanbecause 11 is less
readily influenced by unusually high Tlows whi c tend to cause the mean

o over estimate the norm. The mean rather than the median, however,

is more commonly used as an indicator of normal flows because it 15 an
easier staltistic io derive.

0

Although biased by high fiows. the monthly means still compare
favorably to the medians iF derived from long-term gauge records. The
similarity of these two values is {1lustraied in Table 1 which compares
the mean and median flows of record on a monthly and annual basis for
a typical unregulated stream {Bridger Creek} and P“aer 23 g Hole River)

of the Upper Missouri drai ﬁage of scuthwest Montana. While monthiy
means and medians are similar, as indicated in Table E the annual

B
means greatiy excesd the annual medians., This ¢ characteristic of
agyﬂguéaieé headwater streams &ﬂé rivers in which a large percentage
of z%e annual water yield is passed during a relatively brief snow runcff

iy
period. For these waterways, the median aﬁaga? flow is vastly superior
to the mean annual flow as an indicator of the normal condition. For
regylated streams, the annual mean and median values are generally

more simitar.

Median monthly flows are only available for comparing to the flow
recommendations for those streams having at Teast 9 vears of continuous
USGS gauge records. While ten vears is the minimum pericd the USGS
considers adegquate for cwrév*ﬁﬁ reliable estimates of monthly medians,

a minimum period of 9 years 1s used for this report. For those sireams
%évﬁﬂg one to nine vears of continuocus flow records or more than 9 years
of discontinuous records, the mean monthly flows are substituted, The
refatively short period of time for which most of the monthly means

were derived detracts somewhat from their reliabilify as indicators

of the norm.  These monthly means, while varying in reliability,

s£111 pro w?ﬁw some insight into water availability and, caﬁge@aeﬁtéy?
are a meaningful addition to the report., For the vast majority of
contract St?eahﬁ which are ungauged by the USGS, water availability infor-
mation is generally limited to a ralatively few sporadic flow measure-
ments collected by various state and federal agencies.
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Table 1 . Comparison of mean and median flows of record {cfs) de- E
rived from USGS gauge records for Bridger Creek and the Big
Hole Hiver.

Bridger Creekd/ Big Hole Riverd/

Meanb/ MedianS/ Mean®/ Medianf/
Jan 7.2 5.6 349 344
Feb 8.9 6.7 363 328
Mar 18.5 140.5 445 400
Apr 64.7 52.0 1,526 1.280

CoMey o 158.0 141.0 3,445 3,050G

Jun 1040 75.5 4,121 3,970
Jdul 31.9 £8.3 1,387 1.330
Aug 13.6 i2.7 457 445
Sep 0.0 9.7 377 308
Oct 10.8 8.9 507 447
Hov 14,3 9.0 508 475
Dec 8.7 6.2 398 348
Annual 36.6 12.0 1,157 480

a/ Bridger Creek near Bozeman, Montana.

b/ Derived for a 24-year period of record {1946-69;.
¢/ Derived for a 19-year period of record (1950-68).
d/ Big Hole River near Melrose, Montana,

e/ Derived for a 54-year period of record {1924-77).
f/ Derived for a 49-year period of record {1925-73).

The final monthly flow recommendations selected for the streans
discussed in later sections of this report generally exceed the normal
water availability, as measured by the monthly mean and median flows
of record for the months of November through March. This is the winter
period when the natural flows are Towest for the year. These naturally
aoccurring low flows, when coupled with the adverse effects of surface
and anchor ice formation and the resulting scouring of the river channel
at ice-out, can impact the fishery. Conseguently, water depletions
during this crucial low flow period have the potential to be extremely
harmtul to the already stressed trout populations. If trout populations
are to be maintained at existing levels, Tittie or no water should be
removed during the crucial winter period.



Various nonfield or office methods that utilize historical flow
records as a means of deriving instream flow recommendations are
described in the Viterature, Of these methads, the most often used is
the Tennant Method (Tennant, 1975}, Recommendalions of the Tennant Method
are based on a Tixed percentage of the mean annual flow of record with
the Tollowing percentages recommended for both cold and warm water
streams:

Narrative Description Recommended Base Flow Beglmens Fisheries

of Flows®/ Got-Mar : Apr-Sept Classification

Flushing or Max. 200% of the average flow -

Optimum Range 60%-100% of the average flow -

Gutstanding 40% 60% H

exceilent 30% 50% Ii

Good 20% : 40% i1

Fair or Degrading 10% 30% IV

Poor or Minimum 107 10% -

Severe Degradation 10% of average fiow to 0 flow -

&/ Most appropriate de:“rég é—ﬁ of the sireamflow Tor fish, wildlife,
recreation and related environmental resources (adapted from Tennant,
’%95-};59

Thirty percent of the mean is described as the base flow recommended to

sustain good survival habitat for most aquatic species and 60 percent as

§r§v3@§ﬂg excellent to outstanding habitat for most aquatic species during
their primary periods of growth and for the majority of recreational

uses. The percentages selected from the table depend on the stream's

ﬂaﬁer ical rating in a fisheries classification system. The higher the

rating, the greater the percentage vecommended.

Data presented by Nelson {[1980¢) suggest that recommendations derived
from a fixed percentage method may be valid for the "Blue Ribhon® trout
rivers of southwest Montana. His data suggested that the percentage of
the mean annual flow selected as a recommendation depends on the channel
m@f“%%§§§? vith the wider, shallower rivers requiring a higher §E?£e?§a§%
of the mean. The more typical rivers of the study area required instream
flows approximately equal to at Teast 33% of the mean in order to M@ﬁnba%?
the high quality, wild trout fishery at an acceptable, but far from the

most desirable

The purpose of this section is to determine i1f a fixed percentage
method is applicable to the headwater trout streams of Montana. Any rules
of thumb that should emerge from this evaluation would provide quidelines
for deriving flow recommendations for those streams in which time, budget
and/or manpower constraints 1imit the use of an accepted fiald method-

alogy.
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For this evaluation, the flows at the lower and upper infiection
points, as derived from the wetted perimeter method applied to 38 streams
of the upper Missouri River drainage of southwest Montana, are expressed
as a percentage of the mean annual Flow (Table 2). The mean annual flow
is the summary flow statistic most readily obtainable for gauged streams.
For ungauged streams, the mean can be estimated using various simulation
models. While the mean is not necessarily an indicator of the normal
flow condition, it does provide a measure of the amount of water that is
passed by the stream channel. The mean flows listed in Table 2 reflect
the means at the cross-sectional sites from which the wetted perimeter

data were collected.

Table 2. Inflection point flows expressed as percentages of the mean
annual flow for selected streams of the upper Missouri River
drainage of southwest Montana.

Mean Annual Percentage of Mean Flow
Flow in cfs Lower Inflection Upper Infiection

Beaverhead and Red Rock
River fribs.

Big Sheep Cr. 65.0(26)% 31 77
Blacktail Deer Cr. Sé,ﬁiég}b; 57 42
Blcody Dick Cr, 70.2 = 26 37
Grasshopper Cr. 51.6(23) 43 54
Horse Prairie Cr. 109.0{ ?}bj 22 35
Medicine Lodge Or. 35.5 ~ 28 34
Big Hole River Tribs.
Birch Cr. 29.4(28) _, a3 82
Canyon Cr. 31.8 ;:; g 16
Jonnson (v, 39.2 =3 13 22
Miner Cr. 30,113 e/ 2 26
Pattengail Or. 48.5 = 47 49
S. Fork Big Hele R. 52.1(3) 23 45
Trail Cr. 85.,3(8} H 29
¥illow Cr. 20.6(4) 39 63
Wise R. 187.0(7) 24 32
Gallatin River Tribs,
8ig Bear Cr. 14.302) ., 28 83
Bozeman Cr. 35.9 = 17 39
Bridger Cr. 36.6(243 55 az
Hyalite Cr, (upper
reach) 57 E{é?EQ, 22 50
Hyalite Cr. (&t mouth) 69.5 5% 2% 36
Porcupine Cr. 24,3~ 53 66
Resce Or, 14,1(2} 43 128
Rocky Cr. 35.8(2)] 4/ 77 67
Spanish Cr, 73.6 61 109
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Table Z, Continued,

Mean Annual Percentage of Mean Flow
Flow in cfs Lower inflection Upper Inflection
Jefferson River Tribs.,
B/

Boulder R. 67.5 ¢ 27 33

Little Boulder R, 17.5 5} 48 i0g

S. Boulder B, 1.3 et 29 78

Whitetail Cr, 19.3(1) Ve 36
Madison River Tribs,

Beaver (r. 74.6 g; 32 54

Cabin Cr. 4.2 3/ i5 27

Lherry Or. 38.2 ?é a7 a5

Grayling Cr. 80.0 é{, 39 75

Hot Springs Cr. 8.8 g? 51 80

Indian Cr, 7.9 26 &2

Jack Cr, 46.1(6) 65 134

W. Fork Madison R, 871.,9{2) 49 74
Mainstem Missouri R. Tribs.

Crow Cr, 47.7(1%) 23 57

Sixteenmile Cr, 16.7(4) 30 90

a/ Derived from USGS gauge records. Years of record are in parentheses.
b/ Estimate from Farnes and Schafer, 1975

</ Estimate from the Dept. of Matural Resources and Conservation, 1987,
4 ¢ , 1972.

2 o
imate from the Soil Conservation Service, 1978a.

The Tower and upper inflection point fiows for the 38 streams average
33 and 62%, respectively (Table 3}. The percentages derived for an
E?d?%eﬁ&ﬁi \ﬁ?ﬁéﬁ vary sr@aﬁ?y as indicated by the wide ranges and rela-
tively zarga standard ﬂ@?; ations in Table 3. C{Conseguently, the averages
gerived from this analysis {23 and 62% of t?e mean) are only useful in
deriving y?géﬁmﬁr&rv or reconpaissance level flow recommendations and
should not be used in place of an accepte ﬁ fwefﬁ methodeiogy.

d §€?C&'$§Q§ technigue
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Other investigators have also examine

Swank and Phitlips (1978) indicated that an ontimum instream flow for
streams within the area of the Blue, Wallowa and Tascade ﬁﬁ&ﬁﬁé%ﬁ& of
Oragon ranged from about 60-100% of the mean annual flow. Wesche (1974)
found that the rﬁf& of Goss of the available trout cover in Wyoming's
ﬁgﬁééer streams {mean annual flows less than 100 cfs} is reduced at its
greatesi rate at flows Tess than 25-27% of the mean.
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Table 3. Summary of inflection point flows expressed as percentages of
the mean annual flow for selected streams of the upper Missouri
River drainage of southwest Montana,

Humber of Percentage of Mean Annual Flow
Observations Rangel % verage{%] Std. Deviation{(%)
Lower Inflection
Flow 38 6~ &7 33 5.3
Upper Inflection
Flow 38 16-134 62 29.3

~The analysis presented in this section will be expanded and refined

as data become available for additional streams and drainages in Montana.
Better defined trends may be found in the future if the streams are sub-
divided.by drainage, morphological types or other yet undefined categories.
At present, 1t appears that the fixed percentage technique is of 1imited
value for deriving flow recommendations for the trout streams of southwest
Montanz,



23

BEAVERHEAD RIVER TRIBUTARIES



1. STREAM
Fast Fork Blacktall Deer Cresek

DESCRIPTION

™~

The Fast Fork Blacktail Deer Creek originates in the Snowcrest Range
in southwest Montana, approximately 35 miles south of Dillon, Montana.
1t filows for 15.%5 miies in a northeasterly direction before Joining the
Yest Fork to form Blackiail Deer Creek, a tributary of the Beaverhead
River. Land ownership of the 56 sguare mile drainage is shared by the
USFS (43%), Montana Department of Fish, Wildlife and Parks (36%) and BLM
{14%}. The East Fork f?aws in a 15-25 Tt wide channel having an average
gradient of 19 ft per 1,000 ft. The riparian zone is vegetated with
conifers, witlow, é%rfh grasses and sadges. Extensive beaver dam

gevel opment within the middle reach causes the stream to Tose much of
its Fiuvial nature. Major tributaries include ATkal7, Tndian, Rough,
Meadow and Lawrence (reeks. The drainage s characterized by gagebrushﬁ
grasstand slopes and conifer covered headwater ridges.

Lands within the drainage are primarily used for wildlife winter
range, recreational activities, inciuding hunting, fishing and camping,
and Tivestock grazing. Access is provided by an unimproved road paral-
Teling the stream for its lower 12 miles and a trail system along the
upper three miles, In 1974, the MDFWP acquired 20,000 acres within the
drainage for the protection of critical elk winter range. Antelope,
mogse, mule deer, game birds, waterfowl and many nongame species are
also found within the game range. Hunting District 324, which includes
the East Fork Blacktail Deer éraiﬁ&ge, €s one of the most heavily used
hunting areas in the state. In 1979, elk hunting pressure in the district
was estimated at 13,083 hunter-days {%J?w? 1380a}.

Field checks of anglers over a period of approximately 20 years have
shown this stream fto be a2 highly papu?a? sport fishery for pan-sized
gamefish. Brook, rainbow and cutthroat trout, rainbow x cutthroat
hybrids and mountain whitefish comprise the game fish creeled by anglers.
A creel census in 1874 showsed a caitch rate of 1.5 fish/hour for the tfasti
Fork Blacktail Deer Creek during the summer months (MDFWP, unpublished
datz). Brook trout, which averaged 10.7 inches in length, comprise 97%
of the catch reported in angler jogs {(MDFWP. 1980b}.

A1 lTands within the East Fork drainage are publicly owned., Oniy
USFS and BLM Tands within the upper drainage are currently being grazed
by livestock. Streambank stability and riparian zones are in Tair {2

good condition throughout the drainage (MDFWP, unpublished data and
Foggin et al., 1978},

Tow information was collected for the East Fork Blacktail Deer (resk
mites b@?sw the USFS boundary from Ma;

2.5 1 5y - ?@¥ ember of 1977 and 1678
i?@ggza et ai., 1978}, Mean, minimum, and maximum recorded flows in
1977 were 16. ? 12.0 and 149 c¢fs, respectively. The mean flow for the
seven~month period in 1978 was vﬁﬁﬁ cfs.  The winimum and maximum
recorded flows were 13 ¢fs in Novembher and 266 cfs in June, respectively.
Suspended sediment yields during 1977 and 1978 were measured 2.5
miles below the USFS a@gﬁﬁafy and 4.5 miles above the convergence with
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‘the Middle and West Forks §§§8§§? et al., 1978)., Average sediment yields
in pounds/acre were 306 and 352 for the uﬁger and lower statiens,
respectively. Water quality at these two stations was characterized by

a moderate specific conductance, & stightly alkaline pH and Tow Tevels

of sulfate and major nutrients. All measured parameters were séégﬁiéy

Aigher at the lower station

Macroinveriebrate samp! zﬁg at the upper station reveal an insect
community iygsbag of nigh elevations and velocities (Foggin et al.,
1975). The lower station supporied taxa more tolerant to high turbid
and warmer water. The biomass and diversiity were greater at the g@wer
station.

Elser and Marcoux (1972) found average turbidity readings for
stations located on the Tower reaches of the East Fork toc be _among. t%a
-zﬁwasi @f 3G 3?ai§@ﬁ¢ sampled ?ﬁ the Bﬁsvﬁr%ead draingge.

3. FISH POPULATIONS

Because extensive Tisheries information was collected in 1974 and 1975
on twg sections of the Fast Fork Blacktail Deer Creek, no further electro-
fishing was conducted (Peterson, 1975). One of the sections was
established to measure changes in fish populations over a long period
{10-20 years} in a portion of stream that was previously heavily grazed
by Tivestock. Grazing was discontinued in 1974 when the @ﬁeperuv Was
purchased by the DFWP, A relatively undisturbed section located 7.2
miles upsiream served as a control.

Game fish species present in both sections in descending order of
abundance were brook trout, rainbow trout and mountain whitefish. Cut-
throat trout arve also present in small numbers. The mottled sculpin was
the only nongame species present. The electrofishing survey data for 1975
only are summarizaed for both sections in Table 4 .

Table 4 . Summary of electrofishing survey data collected in a 3,650
ft control section (T11S, RBW, Sec. 3) and 2 4,860 ft dis-
turbed section {7118, RSW, Sec. 8) of Fast Fork Blacktail
Creek in August, 1975.

Fish Species No. Captured Length Range (inches
Control Disturbed Contrnl Jisturbed
Brook Trout 599 Z02 4.0-74.5 a.0-13.7
Hainbow Trout 34 24 £.4.16.1 6.9-18.1
Mountain Whitefish &6 164 9.4-18.1 6.6~16.4

1
]
i

Mottled Sculpin -
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The standing crops of trout in both sections in 1974 and 1975 were
estimated using a mark-recapture method. The brook trout, the predominant
trout species, comprised over 87% of the total trout numbers and hiomass
in both sections during both vears. In 1975, the control (undisturbed)
section supported about 164 brook and rainbow trout, weighing 52 pounds, per
1,000 & of stream. The trout population in the control section was about
two times greaier than in the disturbed section (Table 5 ). The control
section is characterized by the presence of a greater number of larger
trout,

Standing crops of trout in a 2,650 fi section near the mouth of East
Fork Blacktail Deer Creek were estimated in 1870 {(Elser and Marcoux, 1872).
The brook trout, the predominant trout species, accounted for 887 of the
total trout numbers. The rainbow trout was the other game Tish species

“captured. This seciion sipports an estimated population of 114 trout.

weighing 34 pounds, per 1,000 Ttf.

Table 5 . Estimated standing crops of trout in a 3,850 ff control section
{T118, BSW, Sec. 2} and a 4,860 ft disturbed section {7115, RGH,
Sec. 8} of East Fork Blackiail Deer Creek in August, 1875,
Eighty percent confidence intervals are in parentheses.

Control Fisturbed
Per 1,000 Ft Per 1,000 Ft

Species Length Range (inches)  Numbers Pounds  HNumbers Pounds
Brook Trout 4,03- 5.9 43 44
6.0- 9.9 67 35
10.0-14.6 44 18

156{+17348{+2)  102(+12) 23(+2}
Bainbow Trout 6.4- 8.9 5 5
10.0-16.1 3 z

8{+1) 4{+1) 7(+3}  3{+1}

Total Trout 164({+11)52(+2} 108{#12) 26{+Z;

4. FLOW RECOMMENDATIONS

Cross sectional data were coliected for an 81 ft riffile-pool seguence
Tocated near stream mile 74.0 (T11S, R&W, Sec. 34A}. Five cross sections
were nlaced in this sequence, The WETP program was calibrated to field
data collected at flows of 19.9, 35.5 and £9.5 ¢fs.
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The relationship between welted perimeter and flow for the composite
of five cross-sections is iilustrated in Figure 5. Lower and upper
inflection points occur at 16 and 26 ¢fs, respectively. Based on an
pvaluation of existing fishery, recreational use and other vesource
information, a flow of 20 cfs is recommended for the low flow period
{July 16 - May 15}. A recommendation for the high flow period (May 16 -
July 15} cannot be derived dus to the lack of Jong-term data for the
East Fork Blacktail Deer (ree
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1. STREAM
Grasshopper Creek

2. DESCRIPTION

5 &

Grasshopper Creek originates in the Rainy and Saddieback Mountains of
the Pioneer Range and the Big Hole Divide of southwest Montana. 1f flows
in a southeasterly direction for approximately 50 miles before converging
with the Beaverhead River, 14 miies scuthwest of Dillon, Montana. EBetwesn
its headwaters and mouth, the stream changes from a navrow wiliow-Tined

channel draining steep, forested siopes to a meandering small river drain-
ing 3agebvu§%fgrass§aﬁé benches, The average gradient of the 36 ft wide

channal ES approximately 5 ftg L000 f&.  Control of the 350 sguare mile
4 f ?§ TS e ?(5 ?FEV& e dndiy 4 {QQW

=l iF SV i

~and-the-State-of -Montana: {?% OF the &0+ tributaries to- Grasshopper
Creek, major ones include Dyce, Taylor, Buffalo, Divide, Cold Springs,
Biue and Hot Springs Creeks.

A USGS gauge station Tocated at stream mile 1.4 {TBS, RI1OW, Sec. 268B)
was operated Intermittently from 1521-1881. The §¥e¥§§e annual fiow for
a 23-year period of record was 51.6 ¢fs, No fiow in July and August.

1930 and August, 19371 and a maximum of 1,870 cfs in sa?h&, 1956 were the
extremes during the period of record. There are diversions for the irri-
gation of about 12,500 acres above the station.

Lands within the Grasshopper (reek drainage are currently used for
Tivestock grazing, hay production and recreation in the form of fishing,
hunting, skiing, snowmobiling, hiking and sitght-seeing. Access is provided
by a county road which paraliels the stream for all but 4 miles of its
tength,

Fishing pressure on Grasshopper Creek from May, 1975 to April, 1976
was estimated at 3,307 person-days (MDFG, 1976}, This amounts to approxi-
mately 66 person-days per stream mile per year. C&iches reported in angler
lcgs consist of 41% rainbow trout, averaging 13 inches in length, 32¢
brown trout, averaging 14 inches, and 277 brook trout, averaging 10 inches
(MDFWP, 1980a). The drainage 1s also popular for hunting elk, mule deer
and sage and blue grouse, Hiking, camping, snownobiling and cross-country
and downhill skiing are popular activities along the upper reaches. A
commercial hot springs resort and a downhill ski area are located within
the drainage.

Historically., the major activity within the Grasshopper Creek drainace
was placer mining, Gold was first discovered in 1862 (Lyden, 18948). By
1905, gold valued at $2,500,000 had been recovered. With the flurry of
mining activity came Eggﬂ orospectors and the founding of the town of
Bannack, Montana's first state capital. By 1930, The gold was depleted and
the people had moved on To Virginia City and other boom towns, Today, tfhe
town of Bannack 13 a state park,

The scars of past mining activity rﬁﬁaér within the drainage. Major
impacts on the stream wﬂfﬂ the Toss of ri p&??ﬁﬁ habttat, toxic metals
potlution and the destruction of instreanm habitat by dredging.
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Bpproximately 17 miles of stream have been damaged as & result of mining
!Wipperman, 196%b).

Toxic metals began Yeaching into Grasshopper Creek when the stream
began eroding old tailing piles on the banks {505, 1976}, Ho trace of
the metals could be detected in the waters of Grasshopper Creek, However,
extremely high concentrations of mercury, arsenic, zinc and other metals
were found in the stream sediments {Peterson, 1979). In 1870, the MDFWP
documented the presence of elevated mercury levels in the flesh of some
trout from Grasshopper Creek and the Beaverhead River below its confiluence
{5¢S, 1976). After further investigation, it was hypothesized that
mercury was assimilated into the food chain and then into the fish through
the ingestion of agquatic organisms (Peterson, 1979). A1l orders of macro-
invertebrates below the tailings area on Grasshopper Creek are depressed
(MDFWP, unpublished data}., Plecoptera and Ephemerptera are the orders

most adversely affected.

In 1976, through a cooperative effort between the 5CS and the Moniana
Department of Fish, Wildlife and Parks, Grasshopper Creek was diverted
from the tailings ares and riprapped (SCS, %Q?é?s This project was
initiated to reduce the level of metals poliution in Grasshopper Creek.

The water quality of Grasshopper Creek above the tailings area {near
Polaris, Montana) was sampled sporadically during 1973-76 (USFS, unpub-
lished data}. The overall gquality is excellent and is characterized by a
Tow specific conductivity, low alkalinity and hardness leyels, a neutral
oH and Tow levels of suspended sediments,

3. FISH POPULATIONS

An 8,072 ft section of Grasshopper Creek was electrofished on July 29
and August 11, 1980, The section was located approximately 9 miles below
Bannack, the source of the texic metals found in the stream sediments,
camefish present in descending order of abundance were brown trout,
mountain whitefish and rainbow trout., Longnose sucker, Tongnose dace and
mottled sculpin were the nongame species captured. Table 6 summarizes
the electrofishing survey data.

Table 6 . Summary of electrofishing survey data collected for a 8,072 ft
section of Grasshopper Creek (78S, RIOW, Sec. 28MN%) on July 29
and August 11, 1980,

Species Number Captured Length Range {inches)
Brown Trout 57 6,5 - 17,4
Mountain Whitefish 25 4.1 - 14,4
Rainbow Trout g - 6.9 - 15,8

Longnose Suckep - -
Longnose Dace - -
Motiled Sculpin - -




The standing crop $$ gamefish %s the section was estimated using a
mark-recapture method (I Table 7 ) vi2 section supports about 16 gamefish,
weighing a total of 8 pounds, per 1,000 ft of stream. Brown trout, the
predominant game species, comprised about 69% and /5% of the total game-
Fish numbers and biomass, respectively., Mountain whitefish accounted for

approximately 45% of 2%@ numbers and 25% of the biomass. The population
of rainbow trout was top sparse to estimate using the wxwk recaptuyre
mathod.

The condition {lenath to weight ratio) of brown trout in Grasshopper
Creek was below average when ﬁ@ﬁ?&?éA to other streams anc r%vef“ in the
Beaverhead drainage. It is apparent that the past mining activity w¢i§§?
the drainage is still impacting the fishery of Grasshopper Creek,

rabTe 7 Estinated standing crop of Gametish in a 8.0 -
Grasshopper Creek (785, RION, Sec ESR%} on July 29, 1980
Efghty percent confidence éﬁiET¥§§§ are in parentheses,
Per 1,000 1
Species Length Group Numbers Pounds
Brown Trout 6.5 - 5.9 4
10,0 - 13.3 5
14.0 - 17.4 2
11 (+2)  6{z1)
Mountain Whitefish 4.7 - 14,4 5(x2)  2{£1}
Total Gamefish 16{£3) g{+1)

Grasshopper Creek above the town of Bannack is predominantiy a brook
trout fishery., Wipperman and %e&é%%m {1965} made two electrofishing
passes through a 300 ft section of the upper creek in 1964, They captured
220 brook trout of which 19% were longer than 7 inches, Small aumbers of
rainbow and rainbow x culthroat hyuréés were also captured. The brown
trout was the greéam%ya?t species in three 440 ft sections below Bannack
[Wipperman, 1984). Numbers of brown trout captured ranged from 9 fo 26
per section. The majority of the trout were greater than 7 inches. A
£.600 ft section above and throucgh Bannack was electrofished during 1978
(MDFWP, unpublished data}. Eleven brown trout and 59 mountain whitefish,
all over 7 inches, were captured, The data suggest that reproductive
success s severely Timited throughout the Tower stretches of the stream,

4. FLOW RECOMMENDATIONS

Crpss-sectional data were collected dn an 86 Tt subreach Tocated at
stream mile 1.5 {788, RI0M, Sec, 250). Five cross-sections were placed
within the subreach. The WETP program was calibrated to field data
collected at flows of 53.9, 105.4 and 234.6 cfs,
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The relationship between wetted perimeter and Tlow for a single riffie
cross-section is shown in Figure 6. Lower and upper inflection points
sccur at 22 and 28 cfs, respectively, Based on the evaiuation of existing
fishery, water availability, recreational use and other resource informa-
tion, a flow of 25 cfs s recommended for the low flow period (July 1 -
April 30). Recommendations for the high flow period (May 1 - June 30}
cannot be derived for Grasshopper Creek due to the lack of long-term flow
data,

The low Tlow recommendations are compared to the mean monthly Tlows
of record for the USGES gauge at stream mile 1.4 in Table 8 , The recom-
mended flows exceed the mean flows of record for the months of August,
September, January and February,

Table 8, ‘Instream flow recommendations derived for Grasshopper Creek
using the wetted perimeter/inflection point method (Tow flow
period) compared to the mean flows of record,

Flow Recommendations {cfs}  Mean Flows {ﬁfS}éf
January 25 23,7
February 25 24 .5
March 725 4.2
April 25 72.9
May b/ 1i12.6
June E} 137,71
July 25 40.4
August 25 Z4.86
September 25 18.8
October 25 35.4
Hovember 25 38.5
December 25 28.7

a/ Derived for the March, 1921 through September, 13961 period of record
for the USGS gauge station at stream mile 1.4 (78S, RIO0M, Sec. 26j.

b/ Recommendations for the high flow period {May 1 - June 30) are presently
unavailable due to the lack of long-term flow records for Grasshopper
Creek.
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1. STREAM
West Fork Blacktail Deer Creek
. DESCRIPTION

The West Fork Blackiail Deer Creek arises in the Snowcrest Range and
tover Divide of southwest Montana. It flows for approximately 17 miles
before converging with the East and Middie Forks to form Blacktail Deer
Creek, a tributary of the Beaverhead River. The stream meanders in a
northeriy divection through a floodplain vegelated with grasses, forbs and
sparse clumps of willow and birch. Average gradient of the seven i wide
channe! is approximately 38 i per 1,000 ft. Much of the narrow drainage
is comprised of sagebrush/grassland plant communities. Only the upper
portion s forested. Control of the 50,5 square mile drainage s shared

ual (19%}, HMajor tributaries to the West Fork Blacktail Deer (reek
include the South Fork and Bonita Fork., Flows are augmented by numerscus
springs within the drainage.

Lands within the West Fork Blacktail Deer Creek are used primarily for
livestock grazing and recreation in the form of hunting, fishing and
hiking. Hunting District 324, which inciudes the West Fork Blacktail
Deer drainage, is one of the most heavily used hunting areas in the
state. In 1979, elk hunting pressure was estimated at 13,083 hunter-days
(MDFWP, 1980b}. An improved road parallels the entire West Fork, provid-
ing access throughout the drainage.

The erosive nature of the soils in the upper West Fork Blacktaii
drainage coupled with grazing activities have caused considerable erosion,
increasing sediment yields fo the stream. Turbidity samples collecisd
throughout the Blackiail Deer Creek drainage in 1970 showed the highest
turbidity levels in the West Fork (Eiser and Marcoux, 1972). Turbidity
ievels decreased at downstiream stations. Several major siumps resulting
from road construction along the channel have also contributed to the
increased sediment load.

3. FISH POPULATIONS

A 1,000 1 section of the West Fork Blacktail Deer (reek was electro-
fished on July 21 and August 12, 1980. Gamefish captured were brogk and
rainbow trout. The mottled sculpin was the only nongame species present,
Table 9 summarizes the electrofishing survey data.

Table § , Summary of electrofishing survey date collected for a 1,000
Tt section of ¥est Fork Blacktail Deer Creek (T125, REH,
Sec., 35A) on July 21 and August 172, 1980,

Species Number Captured Length Range {inches)

Brook Trout 23 4.0 - 16,4

LS

Rainbow Troutl 3.2 - 11.2

Mottled Sculpin - -




The standing crop Q? brook trout in
a mark-recapture method {Table 1 Z, Thi
84 brook trout, we%ghéﬁﬁ a %@ga% %f 15 ﬁu%dg The popuiation is Tow for
g stream of tﬁﬂb size although th condition of the trout {length to
weight ratio) was above average. @ﬂ?f 40% of the fish captured were less
than six inches, suggesting poor reproductive success. The increased
sediment load may be reducing egg survival as well as decreasing the
production of fish food.

the section was estimated using
s 1,000 Tt section supports about

Table 10. Estimated standing crop of brook trout in a 1,000 ft section
of West Fork Blacktail Deer (reek {7125, REW, Sec. éuﬁ} on
July 21, 19B0. Eighty percent confidence intervals are in

parentheses.
______________________________________ PeyT 000t
Species tength Group {finches) Numbers Pounds
Brook Trout 50 - 5.9 26
£,0 - 4.9 57
16,06 - 10.4 1
84{+9)  15{+1}

4. FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 60 Tt riffle-run sequence
Tocated in T12S5, RBW, Sec. 3BA. Five c¢ross-sections were placed within
the seguence. The WETP program was calibrated to field data collected at
flows of 8.9, 18,7 and 36.2 cfs,

The relationship belween wetted perimeter and flow for a single riffle
cross-section is shown in Figure 7 . Lower and upper inflection points
occur at 3.0 and 4.5 cfs, respectively. Based on an evaluation of existe-
ing fishery and other resource iﬁfﬁ?mai§§$§ a flow of 4.0 c¢fs is recom-
mended for the low flow period {July 16 - May 15). Due to the lack of
long-term flow data,recommendations for the high flow period (May 16 -
July 15} cannot be derived for the West Fork Blacktail Deer Creek.
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Big Hole River

2. GENERAL DESCRIPTION

The Big Hole River arises in the Bitterroot Mountains of southwest
#ontana near the town of Jackson and flows approximately 139 mites before
}Géﬁéﬁg the Beaverhead and Ruby Rivers to form the Jefferson River near

win Bridges, Montana {Figure 8). Flowing through a deep mountain valley

or hole, as the Nez ?é?uﬁ and early trappers calied it. the viver receives
tributary streams from the Bitterroot F%gﬁta ns on the west, the Anaconda
Pintlar Range on the n@riﬁ and the Pioneer Mountains on the east and west.
From the high mountain meadows of its headwaters to the cottomwood bottoms

gf the Tower valley, the Big Hole is free=flowing and one of the-most

scenic vivers in Montana.

The headwater area is characterized by high mountain meadows, steep,
timbered slopes and numerous mountain lakes. Cottonwood bottoms surrounded
by sagebrush/grassiand benches characterize the main river valiey. Much
of the valley has been converted to irrigated hay and grain fields., In

addition to agriculture, lands within the drainage are also used for recre-
atﬂeﬂi timber harvesting, mining and grazing. Access fo the river is pro-
vided by state and county %Eghwg hordering the river for its entire
iength and numerous mawpgﬁsﬁﬁﬁg and §Wabﬁﬁ§ access sites maintained by
state and federal agencies. The BLM, USFS, State of Montans and private
individuals share in the Owﬁ&?ghéﬁ and management of the 2,770 square
mile drainage.

The Big Hole River has long been nationally acclaimed for its wild
trout fishery. Large trout have made the Big Hole famous, especially
from Divide to the viver's mouth, In 1559, this 56-mile section of river
was given "Blue Ribbon" status in recognition of iis national imporiance
as a fishery and its high recreational and aesthetic values. From May,
1975 through April, 1976, the river provided over 66,000 angler-days of
recreation (MDFG, 1976). MNonresidents comprised nearly 20 percent of the
fishing pressure in 1976-76. Of the 10 major rivers in the upper Missouri
drainage of southwest Montana, the Big Hole ranks second behind the
Madison River in total fishing pressure.

11w, the Big Hole supported populations of cutthroat trout,

0 in whitefish, burbot {ling), longnose dace, msvilaﬁ
es of sucker. Brogk, rainbow and brown trout have
river. Today, the cutthroat have all but disap-
dewatering and competition from introduced species.
iyiing remain in SH§E§ numbers in the upper river and represent the
Qﬁ?y maior stream-dwelling population in the contigucus Untted States
outh of Alaska.

Many species of wildlife also depend on the Big Hole River. Moose
may be found within the riparian willows along the upper river, while
whitetail and mule deer thrive along the riparian zone of the lower
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reaches. River otter, beaver, mink and muskral depend on the river for
their survival. Bobcat and covote inhabit the cottonwood bottoms of the
tower river. The river furnishes resting and breeding aveas for many
species of ducks, Canada geese and numercus nongame birds. Bald eagles
and osprey seasonally fish the river with the Tatter species nesting along
its banks.

The major Timiting factor fo the Big Hole River Tishery is the severe
dewatering that can occur during the summer irrigation season. Dewstering
can adversely affect aguatic populations by reducing habitat and food
supplies and increasing the summer water Ifemperatures which, in turn,
decrease oxygen supplies. Other problems affecting the aquatic resource
include habitat destruction caused by channel stabilization projects and
the construction of irrigation structures, the mining that is occurring
a-i{}ﬂg t&”??iét&?}**S R 3 é ' eg{:}ﬁ,ﬁ £ ™ «Z: . 3 o ) S‘il%"iéﬁ? ?{}?’ .......................

Water quality of the Big Hole River can generally be described as
excellent although in portions of the river it is adversely affected by
dewatering as indicated by increased summer water temperatures and associ-
ated decreases in dissolved oxygen concentrations. The water 1is generaily
characterized by a low specific conductance, Tow total alkalinity and
major nutrient levels, a slightly alkaline oM and lTow suspended sediments.
Nitrogen has been identified as the Timiting nutrient In the system (Bahls
et al, 1979). The periphyton community of the river near Twin Bridges
reflects an environment adapted to an alkaline pH (Bahls et al, 1979}.
Sixty-one percent of the macroinvertebrate community is comprised of
species intelerant of poliution,

The 1977 Montana Legisiature reguested the Department of Natural
Resources and Conservation to study the feasibility of constructing an off-
stream storage reserveir on a tributary of the Big Hole River. The reser-
voir is to be used for augmenting instream flows in the Big Hole and
Jefferson Rivers, flood control and irrigation (DNRC, 1979). After four
vears of study, a site on Pattengail Creek in the Wise River drainzge was
recommended {(DNRC, 1981).

From the mouth of the Zig Hole River
e i1

F (T3S, REY, Sec. 21} to the site
of the old Divide Dam [T1S, RIOW, Sec. 3.

This "Blue Ribbon® reach of the Big Hole River is 55.8 river miles in
length. The lower 40 miles are fairly typical of a river crossing an
erodible fioodplain. The river meanders through cottonwood lined banks
and in many places breaks up into more than one channel, creating islands.
The riparian zone of the floodplain is vegetated with cottonwood, willow,
rose and other deciduyous shrubs. All of these are imporiant in providing
streambank stability and overhanging cover for fish.

The substrate of the rive
Finer materials are found in
and pools,



The average gradient from the Divide Dam site lo the mouth 75 approxi-
mately 2.6 f{ per 1,000 ft, Stream width varies with location and flow,
hut is generally in excess of 125 ft and may exceed 225 ft in places at
high fiows

Natural flow varies from year to year depending on climatic conditions
with peak annual flows corresponding to peak snowpack runoff and occurring
in late May or June. Low fiow generally occcurs in late August or September
and flow remains fairly low until the onset of runoff in late March o
April of the following year.

Average discharge in reach #1 of the Big Hole River from 192
measured at the USGS gauging station near Melrose (river mile 31
1,160 cfs, Extremes for the period of record since the failure

Vise River Dam in 1927 have been a maximum of 14,300 cfs on June

downstream from all major tributaries, except Willow Creek, and Tlow
reflects tributary input, diversions for the irrigation of about 136,000
acres above the station, the Butte municipal withdrawals and groundwater
return. This gauge is Jocated about midway between the start and end of
reach #1.

The USGS also operated a gauge near the mouth of the Big Hole River
{near Twin Bridges at river mile 2.8) from August, 1979 through September,
1980. This gauge is located downstream from all major tributaries and
reflects diversions for agricuiture and groundwater return between the
Melrose and Twin Bridges stations. Daily flows for the period of record
ranged from 130 to 7,460 cfs. The mean monthly flows of record for the
gauges near Twin Bridges and Melrose are compared in Table 11,

Table 11. HMean monthly Ti

lows of record for the USGS gauges near Twin
Bridges and Melr

5
ose on the Big Hole River.
Mean Flows {(cfs) of Record

Near Twin §?§Gg§§, Near Meirose .,

{river mile 2.8}% (river mile 31.1)%
Jan 225 349
Feb 289 363
Mar 341 445
Apr 1,557 1,526
May 4,750 3,448
Jun 4,738 4,121
Jul 1,348 1,347
Aug 253 482
Sep 453 377
ct 272 507
Nov 319 508
Dec 334 398

a/ .. . , )
2/ perived for 2 cne-year seriod of recerd (1980 water year).

b/ : . : ,
= Derived for a 54-year period of record.




The diversion of river water for irrigation occurs throughout the
tength of the Big Hole, but is most severs in the lowser viyer from Melross
o Twin ?rﬁdgbug Irrigation diversions generally have the greatest impact
on natural fliows during August, normally the most critical flow month on
the Tower réver.

Figure 9 compares the average daily Tlows at the gauges near Twin
Bridges and near Melrose from August 1 through October 2, 1979 i%rsw
Wells and Decker-Hess, 1981). The reduction in flow between the Melrose
and Twin Bridges sites from August to @r%ﬁ§mr 1978 is5 attributable o
irrigation withdrawals and represents fiow depletions of between 80 and
201 ofs,

The dewatering of the river during the summer irrigation seascn repre-

sents. the most jere threat 1o.1 ishery. of ho#1, dewatering
_decreases the amount of habitat available for- trouty - decreases the pro-
duction of fish food and increases summer water femperatures. Maximum
water temperatures in the lower Big Hole River have been correlated with
the lowest recorded flows and the maximum air temperatures during the
months of August and September {Wells and Nelson, 1978, Wells and
Rehwinkel, 1980, and Wells, unpublished ﬁaza;, otentially lethal water
Lﬁms rétﬁwss and dissolved oxygen concentrations could result from a combi-
nation of low flows and normal or above average air femperatures. Loss of
trout habitat has also resuited from streambank siabilization projects and
the construction of irrigation diversions.

Sediment toads in reach #1 tend 1o vary with flow with peak Joads
usually occurring with peak flows. In general, sediment loads are
oresently not a major oproblew in reach #1.

The constryction of Reichle Dam in reach 41 of the main Big Hole River
between Gien and Twin Bridges has been proposed in the past. While such a
dam wou'ld provide water Tor déﬁ?bi?éaT uses, it would inundate productive
agricultural Tand and destroy many miles of the "Blue Ribbon" portion of
the river. The Bureau of Reclamation presently considers the project
economically unfeasible.

Reach #£2

From the site of the 01d Divide Dam (715, RI0W, Sec. 11) to the mouth
of Pintlar Creek (T1S, R14H, Sec. 8)}.

Reach #2 of the Big Ho E% River is 41.7 river miles in Tength. Between

Dewey and the site of the oid Divide Dam, the ré?ﬁr flows Through a narrow,
steep canyon. Upstream. i1 flows through meadow Tands adjacent o conifer
covered hillsides., The river ?eﬁés to remain in uﬁﬂ channel since it is

traversing a narrower, more erosion resistant plain. Overhanging ban

cover is much reduced from reach #1. Colttonwoods have nearly disappeared

from the riparian zone with the increase in altitude. Willows are the

@ugh important plant providing streambank stability and overhanging cover
or fish. Major tributaries to this reach include Deep, LaMarche and Fish-

i?ﬁ@ Creeks, which drain the Anaconde Pintlar Range to the norih, and the

Wise River, which drains the Pioneer Mountains to the south,
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include the trampling of streambanks by winlering cattie, which decreases
bank stab i1ity, increases sedimentation and, in tﬁrﬁ may lead to the
wider ﬁg of the piver channel., Toxic metals poliution from Elkhorn (reek
%ﬁ the Wise River drainage has had severe effecis on the biota of Elkhorn
repg and may well be depressing the aguatic community of the Wise River,
a major Eributary to the Big Hole River.

Sediment Toads are Q@Rﬂ¥&§3y noet a problem in reach #2.  However,
wintering cattle in the viver bottom and the existence of a larg

ﬁg@fa%éar ex%éﬁé?@g into the river present localized probliem areas. log-
ging activities in fributary drainages of the Big Hole have the potential
for increasing the sediment load of the river.

Reach #3

... From the mouth of Pintlar Creek (715, RI4¥, Sec. 8} to the headwaters
of the Big Hole River {755, RI5H, Sec. 26).

Reach #3 Q* the Big Hole is approximately 41.5 river miles in length.

For most of this Tength, the river meanders through & wide valley and in
many places breakg up into more than one channel, forming islands and
numercus side channels, The width of the main channel ranges from aboui 40-53
ft and the gradient averages approximately 3.2 ft/1,000 ft. The botton
substrate is primarily composed of rubble and grayeég The foothill
surrounding the river are vegetated with sagebrush and grasses. The land
adiacent to the river is extensively irrigated for the production of hay.
The riparian vegetation consists primarily of grasses, sedges and willows.
Willows are exiremely important in this reach for providing streambank

stability, overhanging cover for fish and winter habitat and forage Tor
moose.  The removal of streambank willows by mechanical means and herbi-
cide sprays 1s a common practice in the area and has the potential for
increasing bank erosion and stream sedimentation. Major tributaries to
reach #3 include Harm Sorings, Miner, Big Lake and Steel {reeks and the
North Fork Big Hole River.

The mean discharge of the upper Big Hole River at a site approximately
5 miles north of Qackgaﬁ, Montana was approximately 157 ¢fs between July
16 and September 15, 1978 {Wells and Rehwinkel, 1980}. The flow during
this pericd, an above average water year, did ﬁe% drop below 75 cfs. This
site is lgcated rear the headwaters of reach #3 approximately 36 river
mites upstream of Pintlar Creek,

The water in reach #3 1s characterized by 2 low specific conductance
a neutral pH and low alkalinity and total hardness levels {Liknes, 1981},
Water temperatures above Wisdom from April 21-September 1, 1979 ranged
from 39-63.7 F {Liknes, 1981). The MDFWP monitored water temperatures
from July~September, 1978 approximately Tive miles north of Jackson (Wells
and Rehwinkel, 1980}, Maximum daily water temperatures averaged 5-9 F
tess than those measured downstream near Wise River {reach #7}. The
maximum tempevature recorded was 62 F.

o] i“‘"fl‘

egﬁte?éng during the summer irvrigation season, especially in the
nity of Wisdom, represents the major threat to the fishery in reach #3.

Vi
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Reach #1 (Mouth-Divide Dam)

Fisheries biclogists from the Montana Depariment of Fish, Wildlife and
Parks ﬁayﬁ conducted research on reach #1 of the river since the late
"""""""" o TGEG s T Ear Ty work desoribed the change T TSR BOBUTAT IO FETTEWIRG
the zﬂirsdaﬂtzﬁp of exotic species. Cutthroat trout, the native trout in
the B1g Hole, had all but disappeared by 1959, victims of dewatering and
competition from the infroduced brown, rainbow and brook trout. Angler
logs from 1954-1963 indicated that brown trout dominated the creel as
early as 1955 and electrofishing showed thnat they comprised the majority
of the trout population by 1962 despite the annual sbacgérg of up t
53,000 catchable~size, hatchery rainbow trout (Wipperman, 1968). Hatchery
trout have nol been stocked in reach #1 since 1974,

Brown Trout

Brown trout population estimates made in a 22,500 f{ section of the

g Hole River near Melrose from 1969-1977 and 1977-1979 are s&mmar%zeé
able 13 {Elser and Marcoux, 1977 and 1977, ?etﬁrgaﬁ 1973, Wells and

on, 1978, Wells and Rehwinkel, 1080 and wells and Qﬁcker Hess, 146813,

if‘sm-é

Table 13. Comparisons of esiimated numbers of age [I and older brown
trout per 1,000 ft in the Melrose study section of the Big
Hole River from September, 1969 to April, 1977 and April,
1977 to Septamber, 1979, Pounds per 1,000 ft are in

parentheses.
Numbers of Brown Trout -
Sept. 1969 April 1970 Sept. 1970 April 1077 April 1977
B6(119) 790106} a6{122} 82(108) 24{114)
sept. 1977 April 1978 Sept. 1978 Aoril 1978 Sept. 1979
82{121; 156(178; 1el4e) 14301243 108(137}

Mumbers of brown trout have varied from a low of 7% per 1,000 ft in
April, §%?? o a high of 156 in April, 1972, Pounds per 1,000 ft have
also varied considerably from 105 to 178,



The magnitude of the flows during the summer drrigation season appears
to be a major factor Influencing the fluctuating numbers and mortality
rates of brown trout in the Melrose study section {Wells and Rehwinkel,
1980, Kozakiewicz, 1979 and Wells and Decker-Hess, 1681). This is particu-
lariy evident with age IV and older brown trout. Figure 10 depicts the
estimated numbers of age IV and older brown trout in the fall of 1969,
1970, 1977, 1978, 1979 and the minimum August flows in the Melrose section
{Wells and Decker- F@sgs 1981}. HNumbers of age IV and older brown trout
were greatest in the fall of 19738, & year when August flows did not drop
below 479 ofs, aié ﬁeré Towast in %1& fall of 1977, & vear when Aygust
flows dropped to 177 cfs, lowest of the study years. Simple linear regres-
sion analysis indicated that a significant {P<0.08} relationship existed
between the minimum August flows and the estimated fall numbers of age 1V
and oider brown trout §Ea?§s and Decker-Hess, 1981}, The minimum August

ws-explain 84%. 0 e ciation. in.estimated. fall numbers. of age. IV and

sider trout.

Trout standing crops have alsc been estimatad fartﬁEf downstream below
the proposed Reichle Dam site (Peterson, 1973, 1974, 1974a and 1975).
Between 19771 and 1974, this dh-mile section sQ??ﬁ?iéﬁ bQLWQQﬁ 130 and 152
age 1T and older trout per 1,000 L of river. Pounds per 1,000 1 varied
from 127 to 148, The brown trout was the predominant trout species. while
rainbow trout comprised Tess than 14% of the frout population,

Population estimates were made in a 15,000 ft section of the Big Hole
River near the mouth in April and September, 1979 {Wells and Decker-Hess,
18817, In April, 1979, this section supporied an estimated 217 age 11 and
older brown trout, weighing & total of 158 pounds, per 1,000 ft of river
and B5 age 11 and olider brown trout, weighing 85 pounds, in September,
1979, Rainbow trout were uncommon in the section.

Numbers of age 11l and age IV and oider brown irout decreased by 76
and 79 percent, respectively, from April to September. These summer morial-
ity rates are considered excessive. Late summer flow in the section was
extremely Tow with a minimum August fiow of 147 ¢fs recorded at the Twin
Bridges gauge, These Tow summer flows vesulted in a severe reduction in
trout habitat and increased water temperatures. While guantitative water
temperature dats are unavailabie for this section in 1979, water tempera-

tgref as high as 77 F were recorded in eariy September, Th@rm@grag? data
cotiected in past years %nés;a%& that water ?gmﬁeratu?as as high as 81 F
efzgr in this section (Miller, 1974). The combination of & severe decrease

in nabitat and associated éﬁﬁrﬁasea in iate summer waiey temperatdres
appear to have resulted in an extremely high summer mortality of older
brown trout.

In general, the brown trout population in reach £1 of the Big Hole
c

Ed
River, aithough impacted by summer dewatering, is a healthy one character-
ized by the presence of | large rumbers of 18 dinch and larger trout in
comparison to most other rivers in Montana

Rairnhow Trout

hery rainbows were pl

ch e & teo inted ext
54.1974. Due to the Tow survival of fisg

these
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Figure 10. Minimum August flows and September numbers of age IV and older
brown trout in the Melrose Section of the Big Hole River,
1869, 1970 and 1977-7%9 {from ¥Wells and Decker-Hess, 1981).
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1971} and stresses imposed on wild trout by their introduction, planting
was curtailed in 1974. Reach #1 is now managed for wild rainbow trout.

Population estimates of wild rainbow trout for the Melrose study seciion
from 1969-1971 and 1977-1979 are shown in Table 14 {Elser and Marcoux, 1971
and 1972, Peterson, 1973, Wells and Nelson, 1978, Wells and Rehwinkel,

1980 and Wells and Decker-Hess, 19871},

Table 14. Comparisons of estimated numbers of age 11 and older wild
rainbow trout per 1,000 £t in the Melrose Seciion of the Big
Hole River from September, 1989 to April, 19771 and April, 1977
to September, 19789, Pounds per 1,000 f% ars in pareﬁibeseg

Numbers of Rainbow Trout

L 3 I L R [ R T (o T gﬁ?%?'?ﬁzzmm'
5(29} 390423 36(26} 38{35} 2728

Sept. 1977 Sept. 1978 April 1979 Sept. 1979

21{21} 48{48} 60{42) 41{(41)

Numbers of wild rainbow trout have remained fairly Tow throughout the 196%-
/9 period. Studies on the West Gallatin and Beaverhead Rivers of southwest
Montana suggest that ?a%ﬁﬁew trout are more sever@?y affected by dewatering
than are brown trout (Wells, 1977 and Nelson, 1977). The @a?ger rainbow
trout of the Big Hole ﬁiyﬁr are also highly ¥a3$€?&b§€ to anglers. Angler
harvest was shown to account for nearly all of the summer W%?ﬁasé?y of
oider rainbow trout in the Melrose section in 1977 and 1978 {Wells and
Rehwinkel, 1980 and Kozakiewicz, 1979}). Both angler harvest and dewatering
duyring the summer are ;?ﬂbaééy operating in conjunction w&th one another to
Timit rainbow trout numbers in reach #1.

Other Species

While population estimates have not been made for mountain whitefish in
reach #1, they are the most numerous gamefish., These fish provide an
unexpioited winter fishery for their enthusiassts. A new state record white-
fish (4.46 pounds) was captured in this reach during electrofishing work in
the Tall of 1978, Arctic grayling and brook trout are found in very low
numbers white burbot are fairly common. Cutthroat trout are rare. (ther
species present include carp, longnose dace, mottled sculpin, white sacker§
mountain sucker and longnose sucker,

Angler Harvest and Prescure

During the 1977 and 1978 Tishing seasons,a partial creel census was
congucted on 5 Toemile Q&“i?@% of reach #} %éiweer Melrose kﬁé Glen to
determine anglier use and harvest 5&%2&&?&?%@23 1878, In 1977, an estimated



5,397 anglers fished 15,698 hours on the study area. Bank anglers accounted
for 80% of the total number of anglers. An estimated 3,987 anglers fished
9,945 hours in 1978. Bank anglers accounted for ©2% of the anglers. A
total of 3,974 and 2,746 trout were creeled in 1977 and 1978, respectively,
with brown trout comprising about 787 of the harvest. A total of 1,088
boats used the study area with 41% of the boat use occurring in 1977.

Total fishing pressure on reach #1 of the Big Hole River during the
period of May, 1975 through April, 1976 was estimated by the MDFWP at
33,780 angler-days or approximately 605 angler-days/river mile (MDFG, 1978).
Reach #1 accounted for over 50% of the total fishing pressure on the Big
Hote River during this period.

The daily angling pressure on reach #1 s generally highest during the
szﬂg . Saé;’g(}ﬁfi{y?}atch 3—?3’39 ﬁgﬁép%?ér&‘téﬁé{:ﬁegk Stﬁ‘t%(}ﬁ ai the ﬁﬁ% YQQ SE
bridge on the Tower Big Hole River (river mile 39) during the peak of the
1981 salmon fly hatch (June 16 through June 21) to determine angling pres-
sure, catch rates and boat use., During this six-day period, a total of

331 hoats, of which 31% were commercially operated, took out at or passad
the Melrose check site. The boat fishing pressure at this site was measured
at 1,672 hours. Boat anglers kept 127 brown and rainbow trout during the
six-day period and released an additional 2,091 trout for a catch rate of
1.372 trout/hour.

The 17-mile section of reach #1 between the Melrose bridge and the old
Divide Dam was designated a special regulation area in 1981 and is presentiy
open to fishing with artificial Tures and flies only with a daily 1Timit of
three trout under 13 inches and one over 22 inches. These restrictive
angling regulations, whichwere advocated and overwhelmingly supported by
the angling public, were initiated for the purpose of providing anglers with
a greater opportunity to catch, but not keep, larger size trout in the 13
to 22 inch category. Prior to 1981, the general angling regulation for the
streams and rivers of southwest Montana {daily limit of 5 trout with only
one exceeding 18 inches and bait fishing allowed) applied to this section.
The remainder of reach #] and the rest of the river are still managed under
the above reguiation.

Reach #7 {Divide Dam-Pintlar Creek)

Warden creel census information indicated that rainbow frout dominated
the creel from 1954-1963 {Wipperman, 1965}. Brook trout were the next most
common species creeled foliowed by grayling and mountain whitefish. Brown
trout were evidently not caught in this reach prior fo 1963. Creel data
collected in 1971 showed hatchery rainbow frout te be the most common fish
in the creel followed by wild rainbow trouf, mountain whitefish, brook
trout, grayling and brown trout {Peterson, 1973}, Since 1974, the pianting
of hatchery rainbow trout in the Big Hole River has been heavily curtaited.
Presently, hatchery rainbow are planted only in a small section of reach #2.
This section receives about 1,000 catchables annuaily,

Etectrofishing data collected in reach #2 in 1973 indicated that the
mountain whitefish was the most abundant gamefish foilowed by rainbow



trout. arayling and brook trout (Peterson,
5 M Y

19
mountain whitefish was estimated at 3,002 fis

74a), The population of
h per 1,000 ft of river.

The most recenl electrofishing survey in reach #2 was conducted in a
00 ft section in September and Ociober, 1978 ({Wells and Rehwinkel,

v, Gamefish captured in descending order of abundance were mountain
hitefish, wild rainbow trout, arctic grayiing, brown trout and brook
trout. Mottled sculpin, longnose dace, burbot and longnose, mountain and
white suckers were the other species present. Table 15 summarizes the
electrofishing data For 1978.

Table 15, Summary of electrofishing survey data collected for a 26,400
£t section of reach #2 [TIN, R12K, Sec. 38 to I3C) of the
Big Hole River in September and October, 1578 {data from Wells
and Rehwinkel, 1980},

Species Number Captured Lenath Range (inches)

Mountain Whitefish 1,205 2.0 - 18.9

Rainbow Trout 79 7.2 - £3.9

Arctic Grayviing 19 8.5 - 13.5

Brown Trout g 2.7 - 27.0

Brook Trout 3 16.0 - 111

Burbot - -

Mottled Sculpin - -

Longnose Dace - -

Longnose Sucker - -

White Sucker - -

Mountain Sucker - -

Although the number of rainbow trout captured in the study section was
low, the population is characterized by the presence of large, trophy-size
Fish. Rainbow trout up to 8 pounds were captured. Low numbers of brown
trout were also present. These fish were all sexually mature and may have
been upstream, migrating spawners. The importance of this reach fo brown

trout reproduction may be greater than previously thought.

The standing crop of mountain whitefish, the most numerous gamefish in
the study section, was estimated uysing & mark-recaplure method {Table 16}.
This section supports about 518 whitefish, weighing a total of 333 pounds,
per 1,000 ft of river. This is an average of 1.5 fish per pound. The
condition of the whitefish (length to weight ratio} was average Tor a
river of this size. Due o the low numbers of other gamefish captured,
meaningful popuiation estimates were not obtainable.



Table 16. Estimated standing crop of mountain whitefish in a 26,400 ft
section of reach #2 (TIN, R12W, Sec. 3B to 13C) of the Big Hole
River in September, 1978. Eighty percent confidence intervals
are in parentheses {data from Wells and Rehwinkel, 1980

Pay 1,000 T

Species Length Group {inches) Numbers Pounds
Mountain Whitefish 2.0 - 9.6 53

9.7 - 11.8 267

12.0 - 185.9 518

ST8{+143) 333(+1007

During the period from May, 1975 to April, 1576, reach #2 provided
approximately 19,817 angler-days of recreation or approximately 30% of ihe
total fishing pressure for the Big Hole River (MDFG, 1976). Recent angler
log data show that the catch consists of 59% mountain whitefish, 147 brook
trout, 13% rainbow trout, 8% arctic grayling and 7% brown trout. Reach #2
is also extensively used by recreaticnal floaters during the summer months.

Reach #3 {Pintlar Creek-Headwaters)

Creel census information from 1954-1963 indicated that brook trout
dominated the catch in reach #3 {Wipperman, 1965}. The rainbow trout was
the next most common species in the creel followed by grayling and mouniain
whitefish.

Clectrofishing data collected during September-October of 1978 showed
that the mountain whitefish was the most numerous gamefish in reach #3
followed by brook trout, rainbow trout and grayling {(Wells and Rehwinkei,
1980). Cutthroat trout were rare and brown trout were not captured.
Grayling numbers appeared to be greatest between Wisdom and Jackson.

Other species present include burbot, longnose dace, white sucker, longnose
sucker, mountain sucker and mottled sculpin. The electrofishing survey
data for 1978 are summarized in Table 17.

Table 17. HNumbers and length ranges of gamefish captured during Two
electrofishing runs in a 4-mile section of reach #3 of the
Big Hole River in September-October, 1978 (data from Wells and
Rehwinkel, 1980).

Species Humber Captured Length Range [inches}
Mountain Whitefish 46?2 8.5 - 18.4

Brook Trout 167 6.7 - i7.1
Rainbow Troul 3 £.7 - 158.2
Arctic Grayling 5 1.t - 1307

Burbot 4 8.4 - 11.2
Cutthroal Trout 1 12.3




The 3?5?&3?@ crop of mountain whitefish in a 2- mite porticn of the
study section was estimated us ing & mark-recapiure @ aetﬁgﬁ {Tahle 18;
This section of the upper river supporis about 395 whitefish, wetghing a
total of 177 pounds, per 1,000 ft of river.

Table 18. Estimated standing crop of mountain whitefish in a Z-mile
cection of reach #3 of the Big Hole River in September, 1978,
s b P = = }‘ I3 :
Eighty percent configence intervals are in parentheses {(data

=

from Wells and Rehwinkel, 1980

Per 1,000 71

Species L ength Group {inches) Numbers Pounds
Mountain WRitefish 3,5 11.9 357
12.0 - 18,4 28

{,.\3

395(2150)  177(£63}

Reach #3 supports the nighest density of arctic ﬂ?ayééfg in the 8‘@
Hole ?Qver- in Montana, arctic grayling were once wi dely, but intermit
tently, distributed in the Missouri River and its tributaries above Lﬁg
@reav ?aiss. Today the only substantial population of stream-dwelling
grayling in Montana is found in the upper Big Hole River and its tribu-
faries. The remnant grayling population of the upper Big Hoie may soon
be subiected to additional biological and physical impacis Brown trout
are believed to be pioneering the area and oil exgid?a?ﬁﬁn is underway in
the drainage.

A cooperative research project with the Montana Cooperative Fisheries
Research Unit to determine the di

requirements of Stvean dwe Eééng grayiing in the upper Big %a%e River was
completed in 1987 {Liknes, 1981}, During the study, 1.5 te 5.2 grayling
were captured per electrofishing vun per 1,000 ft of river. A population
estimate for a high density section of the upper viver is as follows:

‘ Per 1,000 11
Length Group {inches) Number Pounds

Grayling 9.9 - 11.7 i1 4.5

fyen in high density sections, grayling numbers are sti111 relatively low.
tiknes (1981} reported that grayling were most abundant in the 26
miles of the Big Hole River above the mouth of the North Fork. Grayling
were Tound o be more numercus in sections having summer water temperatures
with significantly fewer %aurs ahove 62.6 F, suggesting that stream
dewatering and the resylting temperature increases may pe a major factor

stribution, relative abundance and habitat
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cantributing to the decline of the Big H
(1962} cites agricuttural practices that
increase siltation and restrict grayling
decline of the arctic grayling in Monian

reduce naturat streamflows,

ole grayling population. Vincent
movement as contribyting to the
a

Grayling are reported to be extremely vulnerable o angiing. Vincent
[1862) reports that grayling are five to six fimes easier to catch than
are brown ftrout, Given heavy fishing pressure, it may be possible for
anglers fo remove a significant portion of the grayling population before
they reach sexual maturity. From an analysis of creel data collected
from 1954-83, Liknes {1981} found that the majority of grayling creeied
in reach #3 were prespawners, which Tends support fo the above hypothesis

0

1t appears that the decline of the arciic grayling is attributable to

& numberof ors-inctuding habitat atterations, stream tering-an

associated water temperature increases, overexploitation by anglers and
interspecific competition with the introduced brook, brown and ratnbow
irout,

Liknes (1981) recommended several measures to ensure the continued
existence of the fluvial grayling population of the upper Big Hole drainage.
These include the reservation of instream flows in the main river and
selected tributaries, removing barriers to migrating grayling on important
tributaries, increasing the minimum size limit to Tish greater than 11
inches to protect prespawners, and the planting of fluvial grayling in
suitable habitat to furiner protect the unique gene pool.

During the period of May, 1975 to April, 1976, reach #3 provided
approximately 12,680 angler-days of recreation, representing nearly 20
percent of the fishing pressure on the entire Big Hole River (MDFG, 1978).
Reach #3 is also used by recreational floaters during the summer months.
4. FLOW RECOMMENDATIONS

Reach #1 (Mouth-Divide Dam)

Cross-sectional data in reach #1 were collected in a 984 ¥t subreach
located at river mile 38 {73%, R9W, Sec. 11). Six cross-sections describ-
ing the riffle-pool sequence were placed in the subreach. The WETP program
was calibrated to field data collected at flows of 444, 570, 587 and 985
cfs.

The relationship between wetted perimeter and
-section is shown in Figure 11. The upper i
of approximately 325 ofs.

flow for a single riffie
nflection point occurs at

Flow and trout population data collected in the Melrose electrofishing
section from 1969 through 1978 and analyzed by Nelson {1980a) strongly
suggest that the standing crops of rainbow and brown trout in the section
were substantially reduced by summer flows less than approximately 400 cfs.
Based on this analysis, the resulis of the weited perimeter method, the
"Rlue Ribhon® status of reach #1 and the river's exceptional sport fTishery
and recreational values, a flow of 400 ¢fs is recommended for the Tow fiow
period {(July 16-April 157,
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Figure 11, The relationship betwesn wetted perimeter and flow for a single
riffle cross-section in reach #1 of the Big Hole River.
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recommendations for the low and high flow pericds are compared o the
monthly median flows of record for reach #1, as derived for the USG5 gauge
near Melrose, in Table 19. The Tow flow recommendations exceed the median
flows for the months of September, December, January and February. The
menthly flow recommendations, when adjusted fo the constraints of water
avaitability during a median or normal water year, amount to 486,184 acre-
LY

feet of water per year or approximately 66% of the annual flow that is
normally available at the USGS gauging site near Melrose.

Sigm ey

Reach #2 (Divide Dam-Pintiar Creek)

Cross-sectional data were collected in a 727 ft riffle-run seguence
located at river mile 76 {TIN, RI12W, Sec. 3B). Five cross-sections were
placed within the sequence. The WETP program was calibrated To field
data {j,{ﬁ%é}{’i?_’,éﬁ aé: ,g:'% s ﬁ'f 338 aﬁﬂ?‘ }9’23 {:’épg s e e

The relationship between wetted perimeter and flow for g single riffie
cross-saction 1s shown in Figure 12. Due to the morphology of the cross-
section, a well defined inflection point is not present. The other four
cross-sections gave similar results. Additional cross-sections will be
established in an area having betier riffle development. A low fiow recom-
mendation for reach #2 will not be derived until this additional cross-
sectional information ic collected and anaiyzed.

Reach #3 (Pintlar Creek-Headwaters)

Cross-sectional data in veach #3 were collected in a 244 ¥t subreach
at river mile 132 {745, RI5W, Sec. 33B}. Five cross-sections describing
the various habitat types were placed in the subreach. The WETP program
was calibrated to field data collected at flows of 129 and 273 cfs.

The relationship between wetted perimeter and flow for a single riffie
cross-section is shown in Figure 13. The upper inflection point occurs at
approximately 100 cfs. Based on the importance of this reach to the fluvial
arctic grayling and an evaluation of recreational use and other resource
information, a fiow of 100 cfs is recommended for the Tow flow period
{July 16-April 15). Flow recommendations for the high flow period (April
16-July 15) cannot be derived for reach #3 due to the lack of tong-term
flow data.



te 19, Comparison of the instream flow recommendations for reach #]
{Mouth-Divide Dam] of the Big Hole River fo the median flows
of record.

o
S

B
esuved

Flow %ecem&@ndaaégﬂgfj Approximate Median ?E9w3§g
cfs cfs acre-feet
Jan 400 344 21,147
Fab 400 328 18,212
Mar 400 400 24,589
Apr 1-15 400 818 24,337
Apr 16-30 887 1,609 47,860
May 1-15 1,430 2,332 65,365
May 16-3% Zgégﬁﬁf 3,518 111,618
e — - | — 2431 131800 s
SR TELI0 T gy e s 3% T S
Jul 1-15 798 1,579 46,867
Jul 16-31 400 902 28.619
Aug 400 445 27,355
Sep 400 305 18,144
Oct 400 447 27,478
Nov 400 475 28,258
Dec 400 348 21,393
739,547

/ . . ; .
2/ perived from the wetted perimeter/inflection point method and the
dominant discharge/channel morohology concept.

~ Derived for a 49-year period of record (between
years) for the USGS gauge staticn at river mile
Montanal.

925 and 1973 water
1.1 {

]
3 near Melrose,

H .
L 8 flow of 5,630 cfs {the approximate bankful discharge) should be
maintained for 24 hours during this period.
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1. STREAM

Camp Creek

3

DESCRIPTION

Camp Creek originates on the eastern siopes of the Highland Mountains
of southwest Montana and flows in a southwasterly dirvection for approximately
14.5 miles before entering the Big Hole River at Meirose, W@ﬁtaﬁap ﬁ smatl
irrigation reservoir is located on Camp Creek at stream mile 3.8. niviy
percent of the drainage is forested, most of which s found in the bzeﬁpg
upper basin. The remainder of the drainage 1s characterized by sagebrush/
grassiand benches and a floodplain of dense willows. Controi of the 40.5
square mile éraéraga is shared by the BLM (48%), the USFS (30%), private
individuals {(20%) and the State of Montana {5%). Major tributaries to

Camp Creek éﬁﬁ?&de Willow, Wickiup and Little Camp Creeks. - Numerous springs
alse contribute to the flow. Average gradient of the 12 ft wide channel
is approximately B0 £t per 1,000 fi.

lands within the Camp Creek drainage are used primarily for Tivestock
grazing and hay production. OUther uses include recreation in the form of
hunting and fishing, timber harvesting and, historically. mining in the
upper drainage. Public access is provided by a gravel road paralieling the
stream for iis entire Jength.

During 19/7-78, the égschafge of Camp Creek was measured at two sites
during the snow-free months {Foggin et al. . 1978}, At the lower site,
flows in 1877 vavried fr@w a low of 2.4 cfs in September to a high of 19 cfs
in mid-April. The maximum annual flow occurred prior to the Tirst measure-
ment. During 1978, flows ranged from 5.0 cfs in September to 90 cfs in May.

The severe dewatering of Tower Camp Creek during the summer irrigation
season 13 the most limiting factor to the aguatic resource. Grazing within
the riparian zone has resulted in the loss of undercut banks and streamside
vegetation and the widening of the channel along portiocns of the lower
stream. Past placer mining in the upper reaches has altered several
stretches of the main channel and its tributaries (Wipperman, 196%D).

After an extensive investigation in 1977-89, Camp Creek was found to
have good channel stability., relatively low sediment y:@E§S aﬂd increased
sediment production only during spring runoff (Foggin et al 1978). The
water chemistry was characterized by a neutral to alkaline gH a moderate
specific conductance and below nuisance levels of major nutrients. Fecal
coliform levels were highest during the grazing season and exceeded the
Montana water quality standard 8 and 17% of the time at the lower and upper
stations, respectively. Macroinvertebrate sampling on two siretches of
Camp Creek revealed a low overall diversity with silt tolerant species
dominating the sample.
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3. FISH POPULATIONS

A BZE T section of Camp Creek was electrofished on July 8 and 20, 1987,
Gamefish captured in descending ovder of abundance were brook, rainbow and
cutthroat Trout.  The wmottled sculipin was the only non-game species present.
The electrofishing survey data are summarized in Table Z20.

Table 20. Summary of electrofishing survey data collected Tor a 825 7t
d

section of Camp Creek {725, RBW, Sec. 194) on July 8 and 20,
1581.
Species Number Captured Length Range {inches]
Brook Trout 70 4.6 - 10.4
Rainbow Trout &1 4.4 - 11.8
Cutthroal Trout ] 9.3

Mottied Sculpin - -

The standing crop of trout in the study section was estimated using a
mark-recapture method {Table 21). The section supports approximately 208
brook and rainbow trout, weighing a total of 39 pounds, per 1,000 1 of
stream. The brook trout, the predominant trout species., accounted for about
54% of the trout numbers and 46% of the biomass.

Table 21. Estimated standing crops of trout in a 825 L section of Camp
Creek (T2S, RBW, Sec. 194} on July 8, 1981. Eighty percent
confidence intervals are in parentheses.

Per 1,000 Tt

Species Length Group {inches) Numbers  Pounds
Brook Trout 5.0 ~ 5.9 21
5.0 - 9.8 91
6.0 - 14,4 H

113(+21)  18(+4)
Rainbow Trout 5.0 - 5.9 7
6.0 - 5.9 75
0.0 - 11,8 13

Total Trout 208{+28) 39{+8}
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indune of 15976, Tour sections of Camp Oreek were electrofished by the
BiM (BLM, unpublished data}. Brook, rainbow and cutthroat trout and rain-
bow % cutthroat hybrids were captured. The brook trout was the dominant
game species in the lower most section while cutthroat dominated the upper
section. The number of trout captured varied from 4 to 30 per BO0 fi of
Strean,

A4, FLOW RECOMMENDATIONS

Cross-sectional dats for Camp Oreek were collected in a 53 ft riffle-
pool sequence at approximate stream mite 2.7 (725, R8W, Sec.i9h}. Five
cross-sections describing the riffle-pool habitat were placed within the
sequence.

Gnly one set of calibration date at a flow of 14.2 cfs was collected
due-to the extensive beaver construction that occurred in the subreach
afrer the crossssections were established. - Consequentiy, the WETP comnuter
program could not be used in the analysis. However, the Water Surface
Profile (WSP} computer program of the Bureau of Reclamation, which requires
only one set of calibration data, was used in place of the WETP program to
generate the wetted perimeter and flow relationships. The WSP program was
calibrated and run by Rick DeVore of the Bureau of Reclamation, Billings,
Montana.

The relationship betwesn wetted nerimeier and Tiow Tor a singie riffle
cross-section is shown in Figure 14. Lower and upper inflection points
occur at 4.0 and 5.0 cfs, respectively. Based on an evaluation of existing
fishery, water availability and other resource information, a flow of 4.5 ¢fs
is recommended for the Tow Tlow period {July 1 - April 30}. Recommendations
for the high flow period {(May 1 - June 30) cannoti be derived for Camp Creek
due to the lack of long-term flow data.
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1. STREAM
Canvon Creek
2. DESCRIPTION

Qaﬁjﬁﬁ Creek originates in the Pioneer Mountains, southeast of the
town of Divide, Montana. The sitream flows in a n§?+%9a§befég direction
for 16 miles before joining the Big Hole %z%er? For the majorizy of its
tength, Canyon (reek cascades ih”aggh a forested canyon containing
numerous limestone caves. It flows %?Qégﬁ cotionwond and willow
bottoms in its lower few miles. The sitream gradient averages 36 f4/71,000

t. Dwnersnip of the 51 sguars mile érazn&g& is shared by the QS%Q
Q?h BLM {2%) and private Tandowners {1%}. The only named perennial
?f?éd@@?!%& af& Lion and Vipond Creeks. Numercus high mountain Takes
and intermitient streams drain the headwater avea. The substrate
TWERTR the T2 FL wide channel e Composed peinayilyoof dravel and vubblel

Lands within the Canyon Creek drainage are used fTor cattle grazing,
mining, and recreational activities including fishing, hunting and
camping. An improved gravel road,which paralleis the lower 12 miles of
stream, ends at a USFS camparound. A guest ranch is located along the
Stre&@.

?33%@?@ Qresaure iE w&ﬁyéh Cresk in 1975-7C was estimated at 4372 person-
days per year {MOFG, 1976). This amounts to about 27 person-days/stream
mile/vear. Angler Tog data compiled by the DFWP shows that the catch
consists entirely of cutthroat trout, averaging 7.5 inches in Tength
(MDFWP, 1980bY. The drainage is a popular area for hunting mule deer
and ﬁé& and provides important mule deer winter range as well. Presently,
the Canyon Creek drainage {5 being managed under the USFS rest rotation
grazing allotment system {USFS, unpublished data).

Beginning in the late 1800°'s, the mining boom swept fhrough the Canyon
Creek drainage and the Trapper Creek drainage, the adiacent drainage to
the south. A large smelter was built at the town of Glendale along
Trapper Cresk, for processing the ore mined in the area. Charcoal and
coke were used to operate the smelter, Thirty-eight charcoal kiins,
producing 1,000,000 bushels of charcoal per year, were built in the Canyon
{resk drainage,

The V ?G*é Park and Quartz Hi11 Mining Districis are located in the
drairage. From 190Z2-1985, total recorded production from this district
was 57,261 tons of ore containing silver, lead, copper, gold and zinc
{Geach, 1972). Presently, an exploration group is studying the feasi-
bitity of V%Q“éﬁé%g the avea for silver and copper production (USFS,
unpublished data).

The 1977 Montana Legislature requested the Department of Natural

Rescurces and Conservation to study the feasibility of constructing an
off-stream storadge reservo %? on & “”?é@t&?} to the Big Hole River. ?he
reservoir is to be used for ugmenting instream flows in the Big Hol
Jefferson Rivers, irrigation &ﬁd fleed control {ON RC 1979, A si
Canyon Creek was selected for further study. The {anyon Creek si
later eliminated due to Bﬁiﬁﬁ%éﬁi seepage problems i%%%ia 1881

nd
e 9%
Was

D (M!* 12’3
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The water of Canyon Creek has a low specific conductance, a iow
hardness and alkalinity, a neutral pH and low suspended sediments. This
is typical for the tributaries of the Big Hole River {USFS, unpublished
data),

The aquatic resource is reiatively unaffected by mans' activities.
Minor losses of riparian habitat and undercut banks have occurred on
seyeral isolated sections of the stream. Although the headwater area
was extensively mined and left unreclaimed and toxic metals may be Jeach-
ing into the stream, their effect on the aguatic resource appears
negligible.

3. FISH POPULATIONS

. A.1,000.ft section of Canyon. Creek was electrofished on July 2 and
31, 1979.. Game fish captured were rainbow trout, rainbow x cutthroat
hybrids and brook trout. The mottled sculpin was the only nongame
species captured. Table 22 summarizes the electrofishing survey data
for Canyon Creek.

Table 22 . Summary of electrofishing survey data collected fora 1,000
ft section of Canyon Creek (725, R10W, Sec. 18A) on July 9
and 331, 1975.

Species Ng. Captured Length Range {dnches)

Bainbow Trout and Rainbow x Cut-

throat Hybrids G2 2.6-12.7
4,0-11.7

Brook Trout 64
Mottled Sculpin -

The standing crop of trout in the section was estimated using a mark-
recapture method (Table 23 ). This 1,000 ft section supports about 211
trout, weighing 27 pounds. Rainbow trout and vainbow x cutthroat hybrids
were the predominant game fish. They comprised about 54% of the total
trout numbers and 59% of the total biomass. Brook trout accounted for
46% of the trout numbers and 41% of the biomass.

sl

Table 23. Estimated standing crop of trout in a 1,000 ¥t section of
Canyon Creek (725, RI0W, Sec. 154} on July 39, 1879, CEighty

percent confidence intervals are in parentheses.

Per 1,000 Ft

Snecies Lenath Group {inches)  HNumber Pounds
Rainbow Troul and Rainbow ¥
Cutthroat Hybhrids 4.40- 5.9 43
6.0~ 9.9 64
16.6-12.7 e
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Table 23 continued.

Estimated standing crop of trout in a 1,000 ft section
of Canyon Treek (725, RIOW, Sec. 15A4) on July 9, 1979,
£

ahty percent confidence intervais are in parentheses.

Brook Trout 4.0~ 5.9 58
6.0- 9.9 36
10.0-11.7
88{28} 11{£2}
Total Trout 211 40 27{%5)

Wipperman and Needham (1965) electrofished a 340 7t seciion of Canyon
Creek located 2.5 miles upstream from the present section. The brook trout
was the deminant trout species with 95 individuals captured. Twenty-one
cutthroat x vrainbow hybrids., three rainbow trout and two cutthroat trout
were also captured. OFf the 121 trout caplured, only 14% were Tonger than

7 inches.

Gi11 netting data show that rainbow and cutthroat itrout and rainbow %
cutthroat hybrids are present in Canyon, Cresent, Grayling and Vera
Lakes, mountain lakes within the headwaters of the Canyon Creek drainage.
{Wipperman and Elser, 1968).

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were collected in a 96 ft riffle-pooi
seguence in T25, RIOW, Sec. 1ZA. Five cross-sections were piaced within
the sequence. The WETP program was calibrated to field data collected
at flows of 4.2, 15.3 and 48.2 cfs.

The relationship between wetied perimeter and Tlow for the composite
of two riffle cross-sections is illustrated in Figure 15 . Lower and uppe
inflection points occur at flows of 2 and 5 ¢fs, respecltively. Based on
an evaluation of existing fishery, recreational use and other resource
information, a flow of 4 ¢¥s is recommended for the Tow flow period [July
16 - May 15}, Due o the lack of long-term flow data for Canvon Cresk,
recommendations for the high flow period {May 16 -~ July 15} cannot be
derived,

v
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1. STRLAM
Deep (reek

2. DESCRIPTION

Desp Creek arises on the southern slope of the Anaconda-Pintlar
Range of southwest Montana, 12 miles west of Wise River, Montana.
Deep Creek is formed at the confluence of Ten Mile and Seven Mile

Creeks, then meanders through dense willow and alder bottoms in a
southerly direction for 9 miles befors entering the Big Hole River.
Other tributaries of Deep Creek include French, Sullivan, Slaughter-
house and Twelve Mile Creeks. Vegetative cover in the 100 square mile
drainage consists of conifer forests in the upper portion, changing
to sagebrush/grassiands at the lower elevations. The majority of the
drainage (63%) was acquired by the Montana Department of Fish, Wildlife
and Parks in 1978 as a wildlife management area, whicn proiecis an
important deer and elk migration route and winter habitat for moosse.
The remainder of the drainage is divided between the USFS {30%),
private landowners {5%) and the BLM (2%). Average gradient of the

30 ft wide channel is 8.4 f1/1,000 ft.

Lands within Deep Creek drainage are primarily used for wildiife
management, recreation in the form of hunting, fishing and skiing,
timber harvesting, cattle grazing and hay production along the lower
reaches. The Mt. Haggin Wildlife Management Area is presently one
of the more popular elk and mule deer hunting districts in the state,
Hunting pressure in 1979 was estimated at 33,644 hunter-days {MDFYP,
1980a). Thers is presently a grazing contract with the ML, Haggin
Livestock Company and a logging contract with Louisiana Pacific on
the Mt. Haggin WMA. Pricr to the acquisition of the M. Haggin
property by the DFWP, willows within the-riparian zone were physically
and chemically removed to increase the grazing area {Wipperman, 1967}.
A small ski area primarily used by local residents is also located in
the drainage.

During the irrigation season, the lower reaches of Deep (reek are
diverted causing severe dewatering. Damage to the stream caused by
the trampling of banks and grazing in the riparian zone is evident on
ne Jower reaches. A subdivision presently being daveloped on Deep
reek could contaminate ground water through improper use or placement
£ septic tanks, affect the stream recharge rate through well produc-
jon and alter the floodplain through the drainage of marshy areas.

e {7y e

o

The water chemistry of Deep Creek above the confluence of Frenc
Creek was analyzed during the summer of 188C at three different flo
{OQswald, 1981). In general, Deep Creek exhibits the typical chemic
sattern for streams of the Big Hole drainage of a Tow specific cond
tance, low hardness and alkalinity Tevels, a neutral pH and Tow
suyspended sediments,

1
o

Cresk above the mouth of French C
September 9, 1980. A 1,000 f
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section below the mouth was electrofished on July 11 and August 2, 1879,
Game fish present in both sections were brook frout, rainbow trout,
mountain whitefish and burbot. Longnose sucker, longnose dace, and
mottled sculpin were the nongame species captured. Table 24 summarizes
the electrofishing survey date for the two sections.

Table 24 . Summary of electrofishing survey data collected for two
1,000 ft sections of Deep Creek above {T2N, RIZW, Ssc.
94Y) and below {T2N, RI2W, Sec. 20D} the mouth of French
Creek on August 26 and Sepfember 9, 1980 and July 11 and
August 2, 1979, respectively.

e No. Captured Length Range (inches]
Species fbove French Below French  Above French Below French
Brook Trout 13 i6 2.2~ 9.9 1.6~ 9.9
Rainbow Trout 1z 18 2.5-11.0 £,2-10.2
Mountain Whitefish 5 19 8.4-13.1 10.2-12.5
Burbot 13 10 7.2-13.0 7.6-10.7
Longnose Sucker 25 66 4.5-12.4 £,6-10.1
Longnose Dace - - - -
Mottlied Sculpin - - - -

In comparing the two sections, approximately eight times more brook trout
were capiured above the mouth of French Creek than were captured below.

Due to the Tow numbers of fish captured in the Tower section, the stand-
ing crop of brook trout could only be estimated in the section above
the mouth of French Creek (Table 25 ). This section supports about 167
brook trout, weighing 18 pounds. The condition factors for bDrook trout
{length to weight ratio) were below average for sireams sampled in the
present study. '

Table 25 . Estimated standing crop of brook trout in a 1,000 ft section of Deep
Creek located above the mouth of French Creek [T2H, RIZH,
Sec. 9A) on August 26, 1980. Eighty percent confidence
intervals are in parentheses.

Per 1,000 Ft

Species Length Group {inches) Numbers Pounds
Brogk Trout 4.0-5.9 63
5.0-9.9 104

167 (#35) 18 (#3)




Electrofishing surveys conducted in 1964 {(Wipoerman and Needham,
1965) and 1966 {Wipperman, 1967) show similar results. In both vears,
numbers of brook trout captured above the French Creek conflusnce were
considerably greater than those below.

Within the 2.5 miles between the upper and lower sections, some
factor or combination of factors ars depressing the trout population
French Creak, whose Tishery i3 also depressed, s the only major
tributary eﬁie?%ﬁg Deep Creek between these seaiéﬁnsg

Although not captured during the 1972 or 1980 electrofishing sur-
veys, low numbers of arctic grayling have been found in the JTower
reaches of Deep Creek (Wipperman and Needham, 1965 and Wipperman,
1967).  The fluvial arctic ﬂr&y'énﬁ is classified as a species of special
concern {Deacon et al., 1979). OUnce widely distributed throughout
the upper Missouri River drainage, remnant populations of Fluvial
arctic grayling are now only found in the upper Big Hole drainage
Vincent (1962} cites agricultural practices that reduce natural siream-
flows, increase siltation and restrict grayling movement as possible
causes for the apparent dectine of this species in recent years. It is
imperative that insiream flow protection is secured for those streams still
supporting arctic grayting populations.

4. FLOW RECOMMENDATIONS

Cross-sactional measurements vere coilected in g 158 ft subreach
located near stream mile 2.0 {(T2N, R12W, Sec. 20D). Five cross-
sections describing the riffie-pool habitat were placed within the sub-
reach. The WETP program was calibrated to field dats collected at
fiows of 33.8 and 187.5 cfs.

The relationshio between wetted perimetfer and flow for & composite
of two riffle cross-sections is shown in Figure 16. Lower and upper
inflection points occur at 20 and 40 c¢fs, respectively. Based on an
evatuation of existing ﬁégﬁe?g and other respurce information, a flow of
3G ¢fs is recommended for the Tow flow period (July 16 - May 15].
Recommendations for the high flow period (May 16 - July 15) cannot be
derived for Deep Creek due o lack of long-term flow data.
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composite of twe riffle cross-sections in Deep Creek.
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T. STREAM

¥Moosse [resk

Ty

DESCRIPTION

eastern siopes of the Highiand Mountains
of southwest Montana and flows in a southwesterly direction for approxi-
mately 14.5 miies before é%&é?;ﬁg the Big Hole River, 10 miles north of
Melrose, Montana. Moose (reek flows through a riparian zone of willows,
aider, aspen, grasses and forbs. The ayerag gradient of the 13 ft wide
channel is approximately 46 ft per 1,000 ft. HNinety percent of the fan-
shaped drainage is forested. The remaining 10 percent is comprised of
sagebrush/grassiand hillsides and benches. Control of the 35.4 square
Cwite drainage e shaved by the BLM (4877, USFS i%zcgﬂ and private inaivid-
uals (13%). OF the portion of the drainage managed by the BLM, 45 percent
Ties within the boundaries of the Humbug Spires Primitive Area. Major
tributaries to Moose Creek include Mclean, Chicken Gulch and the Middle
Fork and North Fork Moose Creeks.

Moose Creek originates on the

The BLM operated a staff and crest-stage gauge at approximate stream
mile 4.5 of Moose Creek ng,§ ROW, Sec. 23D) from April through October,
1677 and 1978 (Foggin et al., 1978). Minimum and maximum recorded fiows
during 1977 were 3.0 cfs in July and 102 cofs in May. Flows during 1978

anged from a Tow of 8.6 cfs in August to a high of 122 cfs in May. As
with most tributaries of the Big Hole River, the lower reaches of Moose
Creek are dewatered during the summer irrigation season.

Lands within the Moose (reek drainage are currently used for live-
stock grazing, hay production, timber harvesting in the upper portion and
recreation in the form of hunting, fishing and hiking, During the last
century, mining for metals pecurred throughout Lﬁ@ upper drainage.
Placering for gold was intermittently productive {Lyden, 1948). Between
1866 and 1904, several hundred thousand dollars worth of gold was
recovered. Siﬁce 1904, production has been insignificant., Approximately
7,000 ft of channel in the upper reaches has been straightened as a result
of past placer mining {Wipperman, 196%9L).

?égézﬁg oressure on Moose Creek from May, 1975 to April 1976 was esti-
mated at 1.242 person-days/year [MDFG, 1976 } Tn?z amounts to approxi-
mately 806 person- d@ﬁaﬁ%i?é%% mz%ei;aa Data from angler Togs indicate

thal the catch consists entirely of srﬁa% trout, averaging 7 inches in
Tength (MDFWP, 1980a). When ﬁﬁ?ﬁ?%é to other streams in the Big Hols
basin, Moose Creek is one of the most highly used by anglers, A gravel
road skirting the Humbug Spives Primitive Area provides access to the
Moose Creek drainage.

The water chemistry of Moose Creek was evaluated during 1977-78
{Foggin et al., 1978). 1In general, Moose Creek exhibits the typical pat-
tern of tribufaries to the Big Hole River. The water is characterized
by a slightly atkaline pH, a Tow :§e£§§?§ conductance and Tow levels of
suspended sediment, The average annual sediment yield for the Moose Creek
dra nage dar ng E%??ﬁ?g was 3bb tons. Channel stability 1s rated good

Foggin et al., 1978). N
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Macroinvertebralte sampling of Moose Creek at two sites was character-
ized by high diversities and biomasses (Foggin et al.,1978). Ephemeropiera
was the dominant order during the three seasonal sampies,

3. FISH POPULATIONS

A 1,000 ft section of Moose Creek was electrofished on July 2 and 31,
1975, Gamefish present in descending ovrder of abundance were rainbow,
brook and cutthroal trout and rainbow x cutthroat hybrids., The mottled
sculpin was the only nongame species captured, The electrofishing survey
data are summarized in Table 26,

Table 26. Summary of electrofishing survey data collected for a 1,000 ft

- "3?@??93”0?”M@85@”£?9$%'{?}3;”?@@5”3&6;'Eggi”ﬁﬁ”ﬁﬁéy”g'aﬁd”gg;
1979, '

Species Number Captured Length Range [inches)

Rainbow Trout 157 1.0 - 11.9

Brook Trout 73 1.0 - 11.9

Cutthroat Trout 6 5.9 - 8.5

Rainbow x Cutthroat Hybrid 1 9.5

Mottied Sculpin - -

The standing crop of trout in the section was estimated using a mark-
recapture method (Table 27}, This 1.000 ft section supports about 223
trout, weighing a total of 27 pounds. The rainbow trout was the predomi-
nant game fish, contributing 61 percent of the total numbers and 59 per-
cent of the total biomass. Brook frout zccounted for about 39 percent of
the numbers and 41 percent of the biomass. The average condition (length
to weight ratio) of the brook trout was greater than that of the rainbow
trout. Populations of cutthroat and hybrid trout were too sparse io esti-
mate using the mark-recapture method.

table Z7. Estimated standing crop of troul in a3 1,000 ft section of
Moose Creek (T1S, RO, Sec. 23D} on July 2, 1979. Eighty
ercent confidence intervais are in parentheses.
Per 1,000 ft

Species Length Group {inches) Numbers  Pounds
Rainbow Trout 4.0 - 5.8 8i
6.0 - 9.9 53
10.0 - 11.9 3

137(x32} 1e(22}



Table 27. Continued,

Per 1,000 71
Species Length Group [inches) Numbers Pounds
Brook Trout 4.0 - 5.9 35
£.0 - 9.9 45
10,0 - 11.9 2
86(+27) T1{+3)
Total Trout 223(:42) 77(+4;

4. FLOW RECOMMENDATIONS

A 53 ft subreach located near stream mile 4.5 of Moose Creek {715,
ROW, Sec. 23D) was selecied for the collection of cross-sectional data.
Five cross-sections describing the riffie-pool sequence were placed
within the subreach. The WETP program was calibrated to field data col-
lected at fiows of 13.1 and 35.2 cfs,

The relationship between wetted perimeter and flow for a single
riffie cross-section is shown in Figure 17. Lower and upper inflection
points occur at 3 and 8 c¢fs, respectively. Based on an evaluation of exist-
ing fishery, recreational use, water availability and other resource
information, a flow of 6 cfs is recommended for the Tow flow period (July
1 - April 30). Recommendations for the high flow period (May 1 - June 30)
cannot be derived due to the lack of long-term Tlow data for Moose Oreek,
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1, STREAM
8ig Sheep Cresk
2. DESCRIPTICHN

Big Sheep Creek originates in the Bitterroot and Tendoy Mountains of
southwest Montana. 1t is bordered on the south and west by the Continental
Divide. The stream flows for approximatelv 18.5 miles before aentering the
Red Rock River near the town of Dell, Montana. The drainage is character-
ized by steep, timbered Timesione c1iffs and grassiand/sagebrush valleys
and hilisides. The stream flows in 2 northeasterly divection through
floodplain vegetated with willow, alder, birch, grasses and forbs. The
295.5 square mile drainage is controlled by the USFS {57%), BLM (237,
private individuals {15%), and the State of Montana (5%). Major tribu-
tari FBig Sh Creek inciude Muddy, Cabin, Deadman and NicheTia

""""""""""" Creeks. SeversT 81pine Takes, IncTuding Déadman, Morrison and Harkness
Lakes, dot the headwater area. MNumerous springs drain into the stream at
approximately stream mile 12, These springs provide about 56% of the flow
during the early fall months (BLM, urpublished data). The 20 ¥t wide
channel has an average gradient of 8 ft/7,000 ft.

A USGS gauge station Tocated et stream mile 8.7 of Big Sheep Creek
below the mouth of Muddy Creek (T13S, RIOW, Sec. 35D} was operated from
May-September, 1936, June, 1946 through September, 1953, and intermittentiy
during 1961-1976, Mean, minimum and maximum flows during the period of
record were 65.0, 26,0 and 909 cfs, respectively. There are diversions
Tor the irrigation of about 6,600 acres above the station.

Lands within the drainage are primarily used for Tivestock grazing,
hay production, logging, mining and recreation in the form of fishing,
hunting, hiking and camping, Access is provided by a grave? road which
parailels the stream for ifs entire Tength. Numercus secondary roads pro-
vide good access throughout the drainage, Cattle and sheep ranches are
located in the Tower and upper valley bottom,

Fishing pressure on Big Sheep Creek from May, 1975 to April, 1976
was estimated at 250 person-days/year (MDFG, 1976)., This amounts to
approximately 14 person-days/stream mile/year. Angler logs show that the
catch consists of 64% rainbow trout and 38% brown trout, both averaging
12 inches (MDFWP, 1980a).. The Big Sheep drainace is one of the more
popular sage grouse hunting areas in the state, During big game season,
elk, mule deer and antelope are also hunted,

The Tower four miles of Big Sheep Creek are seversly dewatered during
the irrigation season. Little of the stream's natural flow remains in the
channel at its confluence with the Red Rock River, Most of the water
enters the river through subsurface irrigation return.

Extremely high sediment loads from the Muddy Creek drainage are
increasing sediment yields of the jower Big Sheep drainage, gspended
sediment levels in Muddy Creek 9n 1877-78 ranged from 44-5.680 pom (Foguin
et al.,1978). There was over a two fold increase in meximum levels of
suspended sediment in Big Sheep Creek between stations above and below
the confiuence of Muddy Creek during 1977-78 (Foggin et al,, 1978),
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U though stock use along Big Sheep Ureek ranges from Ticht %o heavy,
T stabitity was rated gﬁgd throughout the stream’s length [(Fogoin et

, 1 Bahls et al {1979} ranked the overall water guality of Big
heen Creek as good. Muddy Creek received a2 poor rating,
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Max imum sﬁm@e? water temperatures of 72-77 F occur in upper Big Sheep
Creek {Foggin et al, 1978}, These elevated temperatures are unde b??éﬁi%
for the growth and propagation of salmonids.

Macroinvertebrate diversity decreased while biomass increased in a
downstream direction in Big Sheep Creek {Foggin et al, 1978). The macro-
invertebrates of Muddy Creek were characterized by sé?é toierant species
and a Tow diversity and biomass, The macroinveriebrate communities of
S%q %ees aﬁd Fuédy Creeks r&f%ect the 36%@?3@ a?f@ﬁhs ffém ﬁa%arééév

'ﬁy aﬁprﬁae? land use pfaci%ség ?Q@?Eﬁ et aE_ ?ﬁfgga
3. FISH POPULATIONS

Two sections of Big Sheep Creek were electrofished on May 2 and 21,
1980, The upper 7,128 ft section was Tocated below the numerous springs
entering Big Sheep Creek and above the confluence of Muddy Cresk. The
fower section, 6,600 ft in length, was approximatsaly eight miles down-
stream from the i upper section and below the confluence of Muddy Creek.
Gamefish present in both sections were rainbow and brown trout and
meuntain whitefish, Mottled sculpin, longnose dace and longnose sucker
were the nongame species present., Table 28 summarizes the electrofishing
data for both sections.

Table 28, Summary of el tectrofishing survey data collected in the upper
7,128 ft section [T145, RIOW, Sec. 15 center - 22 center) and
the Tower 6,600 ¥t section (,?333 ROW, Sec. 300 - 7138, RIOW,
Sec. 36A} of Big Sheep Creek on May 2 and 21, 1980,

Species Ho. Captured Length Range {inches)
Upper Lower Upper Lower

Brown Trout 74 175 4.5 - 24.4 5.0 - 18.9

Rainbow Trout 144 4 4.5 - 20.4 5.9 - 15.6

Mountain Whitefish - - ~ -
Mottled Sculpin - - - -
Longnose Dace - - - -

Longnose Sucker - - - -

The standing crops of trout in both sections were estimated usin
mark-recapture method {Table 20). The standing Crops were almost id
in the two sections. Both sections supporied approximately 78 trout,
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weighing about 6% pounds, per 7,000 fF
rainbow trout contributed 687 of th

of stream. In the upper section,
e tot 1
biomass. Brown trout, the secondary

otal numbers and 5% of the total
pecies in numbers and biomass,

W {’"”9‘

comprised 32% and 48%, respectively, In the lower section, the brown trout

wWas i%ﬁ ﬁ?eéﬁﬁiﬁéﬁi species. A rainbow trout estimate could not be

abtained for the lower section cue to the Tow numbers present.
Although the 3?aw€* rates and the 3£§nééJg crop of trout in both

sections were nearly identical, the condition of the Tish {Tength

to welight ratic) was FG?S?@&?&%?g tegs in the Tower section,

Although more information is needed to thoroughiy expiain these

differences, several factors appear to be influencing the € Ny

1
tions of the two study sections, The numerous springs and ?ﬁw 5 o
foads appear to be positively effecting the fishery of the upper sect
while the h%gé sediment Toad below %adéy Creek appears to be ?W?&Qa?ﬁ
NG PSRy O tHE TOWSR SBEETOR,

Table 29. FEstimated standing crops of trout in the uppsr 7,128 ft
section (T145, RIOW, Sec. 15 center - 22 center) and the Tower
6,600 ft section (T13S, R9W, Sec. 30C - T135, RIOW, Sec. 364}
of Big Sheep Lreek on May 2, 1980, Eighty percent confidence
intervals are in parentheses,

Unper Secticn

Per 1,000 ft

¥

Species Length Group Numbers Pounds
Rainbow Trout 5.0 - 8.9 12
0.0 - 13,9 35
4.0 - 20.5 5

52{+16) 3308703
Brown Trout 8.0 ~ 9.9 2
0.0 - 13.9 1z
4.0 - 24.4 140

24{+9; 32{+14;

Total Trout 76{+18) 85(£17)

Lower Sectiion

Brown Trout 5.0 - 5.5 4
0.0 - 13.8 54
14,0 - 18,9 18

76{z23)} 83(=17;




Yarious sections of Big Sheep Lreek have been slectrofished in the
past 25 years. Nelson (19540} electrofished a 300 ft section above Muddy
Croek in 1953, Sixty v Eﬁbﬁ% trout, averaging 10.3 inches in lengih,
were captured. The mountain whitefish was the only other gamefish
present, During 1963, Wipnerman (1964) electrofished three 440 fT
sections of Big Sheep Creek, a7l below the iﬁrf?geﬁqe of Muddy Creek.
The brown trout was the dominant trout species in all three sections,
with 14-52 trout captured per section. Rainbow trout decreased in &
downstream pattern, with three fish captured in the Tower-most section

and 10 in the upper section, The mountain whitefish was the other game-
fish present, In 1970, Elser and Marcoux (1972} electrofished & 3,200
1 section in the vicinitty of the present Tower section. The secltion
supported ap estimated standing crop of 106 brown trout, weighing 74
pounds, per 1,000 ft of stream. Rainbow and rainbow x cutthroat hybrids
comprised ahgaﬁ 4%-of the total trout population

4. FLOW RECOMMENDATIONS

Crogsecectional data were collected in a 197.5 1 subreach located
n T135, R10W, Sec. 36A, Five cross-sections were placed within the
aér@ahn to describe various habitat type The WETP program was cali-

5,
hrated to Tield data cotlected at flows of 57.3, 72.0 and 58,6 cfs,

The relationship between wetisd perimeter and flow for a single riffie
cross-section is shown in Figure 18, The Tower and upper inflectio

points eccur at 20 and 50 cfs, respectively. Based on an evalua
existing fishery, recreational use and water availability ;ﬁfﬁrmauéaﬁg a
flow of 40 cfs is recommended for the Tow flow period (July 1 - April 30},

Monthly flow recommendations for both the Tow and high flow pericds
are Tisted in Table 30. The median monthly flows of record for the USGS
gauge at stream mile 8.7 are also listed for comparison, These median
flows refiect the water diverted above the station to irrvigate approxi-
mately 6.600 acres, The recommendations for the months of January and
February exceed the median flows of record.

The monthly flow recommendations, when adjusted to fall within the
constraints of water availability during a median water year, amount to
approximately 28,952 acre-feet of water per year, This s about 727 of
the annual flow that is normally avaiiable at the USGS gauge site on
Big Sheep (Creek.
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Instream flow recommendations derived for Big Sheep Creek u
the wetted perimeter/inflection point method (low flow peri
and the dominant discharge/channel morphology concept [high
flow peviod) compared to the median flows of record.

gt
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#

Approximate

Recommended Flows Median Flows—
cFs CFS AE
January a0 39,2 2,410 -
February 40 36.5 2,027
March 40 47 .5 7,551
April 40 75.7 4,503
May 1-15 40b/ 63.9 1,901
________________________ RT I anb/.. 54.5 1,729
June 115 4500/¢/ 96,7 2,698
June 16-30 400/ 119,4 3,552
July 40 53.8 3,307
August 40 57.9 3,559
September 40 44 .0 2,618
{jctober 44 54 4 3,544
November 40 54,0 3,217
December 40 44 5 2,736
46,147
a/

2 perived for a 9-year period of record (1961-69 water years) for the
USGS gauge at stream mile 8.7 {713S, RIOW, Sec, 35C].

Flow recommendations for the high flow period (the 80th percentile

flows) are less than 40 cfs, the Tow flow recommendation. Conse-

quently, a flow recommendation of 40 cfs {3 substituted for the high

flow period.

= The bankful flow, which is presently undefined, should be maintained
for 24 hours during this period,

| L
o,
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2. DESCRIPTION
Bioody Dick Creek originates in the Bitterrcol Mountains of southwest
Montana and flows in a southeasterly direction for approximately 24 miles
t

&
before joining Horse Prairie Creek, a tributary of Clark Canyon Reservoir.
The stream wmeanders through a riparian zone consisting of dense willows,
grasses and forbs. The gradient of the 30 ft wide channel averages

11 /1000 ft. Land ownership of this 135.5 square mile drainage is
shared by the USFS {70%), private individuals (21%), BLM {8%), and the
State of Montana (3%}. Major tributaries of Bloody Dick Creek include
Seiway, Park, lLake, Eunice and U-Turn Creeks. Major lakes within the

............................. é?’ e ¥ ﬂ?;‘;‘ ES?‘{'?* Be v -

Lands within the Bloody Dick drainage are used for hay production,
Tivestock grazing, timber harvesting, mining and recreational activities
such as fishing, hunting and camping. Access %o the drainage is pro-
vided by an unimproved gravel road paralieling the stream. A campground
on Reservoir Lake is heavily used during the summer months and big game
seasori.  Fishing pressure on Bloody Dick Creek during May, 1975 through
April, 1976 was estimated by mail survey at 2,380 nerson-days (MDFG,
1976). This amounts to about 99 person-days/stream mile/year. Data
collected from angler Togs show that the catch is entirely comprised of
brook trout which average 7.1 inches in length (MDFWP, 1980b). Hunting
pressure during 1979 for the district encompassing the Bloody Cresk
drainage amgunted to 3,433 man-davs Tor 21k and 2,130 for mule deer
{(MOFWP, 1980a).

Historically, mining for gold and silver has occurred in the lower
reaches of the Blocdy Dick valley {Geach, 1972). “roductivity of the
mining cperations is unknown.

Environmental problems within the Bloody Dick drainage are mainly
related to Tivestock grazing. Grazing within the riparian zong along
portions of the stream has caused loss of vegetative cover, Widening of
the channel and minor ercsion and mass wasting on outside meanders. The
lower reaches of Bloody Dick Creek are dewatered during the summer irri-
gation season. Llogging on private land in 1978 caused considerable
erosion on a mile of the west slope bordering the stream. Stream
channel stability was evaluyated by the BLM as good in 1977 (BLM, unpub-
lished data}., FExcessive peak flows are believed to be impacting the

lower watershed.

The SCS {Farnes and Schafer, 1975} estimates the mean annual water
yield for the Bloody Dick drainage at 50,800 acre-feet (70.7 cfs). The
25 and 50 year instantaneous peak flows are estimated at 1,600 and 1,840
cfs, respectively

Sporadic water chemistry measurements have been collected by the
USFS during 1876-1080 [(USFS, unpublished data). Bloody Dick Cresk has
excellent water quality characterized by a low specific conductance,

a neutral pH, and low concentrations of suspended sediment
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FISH POPULATIONS

A 3,540 Tt section of Bloody Dick Creek was electrofished on July
24 and August 7, 1974 (Peterson, 1975). Game fish captured in
descending order of abundance were brook trout, rainbow trout and
mountain whitefish. The mottled sculpin was the only nongame species
present.  The electrofishing survey deta are summarized in Table 37 .

Table 31 . Summary of electrofishing survey data collected for & 3,
ft section of Bloody Dick Creek {T9S, RI5W, Sec. 26A-358
on July 24 and Avgust 7, 1974,

540
}

Species No. Captured Length Range {inches)

Brook Trout 553 3.5-12.5

Rainbow Trout 168 Z.9-14.9
9.1-18.3

Mountain Whitefish a0
Motiled Sculpin =

The total salmonid standing crop was estimated for the section using a
mark-recaptured method {Table 3Z2). Estimates were obtained for all three
species of gamefish. The stream supporis about 618 game fish, weighing
102 pounds, per 1,000 ¥t. Brook %frout. the dominant game species, comprise
about 78% of the total numbers and 53% of the total hiomass. Rainbow
trout accounted for 16% of the total numbers and 11% of the total biomass.
Although trout were abundant in Bloody Dick Creek, their condition {length
to weight ratio) was below average for streams surveyed. The mountain white-

ish accounted for 6% of the total game Tish numbers, hut 368% of the tptal
biomass. Of the streams surveyed in the BLM Butte District,
8loody Dick Creek supports one of the highest populations of gamefish.
Table 32. Estimated standing crops of gamefish in a
Bloody Dick Creek (79SS, RISW, Sec. 26A-135
Eighty percent confidence intervale are 3

]

3,540 ft section of
}oon July 24, 1974,
parentheses,

o

Fer 1,000 Ft

Species Length Group {inches} Number Pounds
Broock Trout 4.0~ 5.9 254
5.6~ 9.9 218
10.0-12.5 9

481 (+39) 54 (+8)
Hainbow Trout 4.0~ 5.9 69
6.0~ 5.9 25
1H0-74.9 &

o
"
]
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[#5]
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Table 32 continued. Estimeted stending crops of gamefish in a 3,540 ft
section of Bloody Dick Creek (795, RIBW, Sec. 26A-
36BY on July 24, 1974, Eighty percent confidence
intervals are in parentheses.

Per 1,000 Ft

Species Length Group (inches) Number Pounds

Mountain Whitefish G.1-14.9 30

15.0-18.3 7
37 {(+10) 36 (9}
Total GameTish ' - S E18 {+105) T62 (417

fn electrofishing survey was a@w2?§veé on a 300 ft section of Bloody
Dick Creek in 1953 (Neison, 1954b}. The brock frout was the only game
species presant. Two hundred and’ $Ef?§ four brook trout, weighing a total
of 12.7 pounds and averaging 4.8 inches in length,were captured.

4. FLOW RECOMMENDATIONS

T data were collected in g 66 ft subresach of Bloody
15%, Sec. 140}, Five cross-sections defining the

tat were yﬁacﬁ% within the subvreach. The WETP program was
eld data collected at flows of 20.0, 123.3, and 209.3 cfs.

Dick Qreek iT S
riffle-popl habi
calibrated o T

The relationship between wetted pevfmgiaf and fiow for a single
riffle cross-section is shown in Figure 18, Lower and upper
infiection &Gzrti gecur at 18 and 26 cfs, ?mgm@gtéveéyv Based on an
svaluation of existing Tishery and recreational use information, 2 flow
of 24 ¢fs is recommended Fﬁf the Tow flov 3eriﬁé {July 16 - May 15}.
Due to fack of Tong term T Qd ?as ords f§? Bloody Dick Lreek, recommendation
for the high flow pericd { - July 15} cannot be derived,
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Figure 19. The relationship between wetted perimeter and flow for a single riffle
cross-section in BToody Dick Creek,
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?. DESCRIPTION

*%?”m% Cresk originates in the Centennial Mounitains of southwest Montana
and flows in a northerly direction for epproximately 4.6 miles before
Qﬁiér?ﬁﬁ Red Rock Creek, a tributary of Upper Red Rock lLake, In its upper
reaches, Lorral Creek ﬂaacgées ib?éugﬁ steep, timbered siopes and Timestone
cliffs and changes to a meandering brook draining §ag§bwugﬁfg?aﬂssaﬁé
siopes along 1ts lower stretches., The riparian zone is vegetated with

willow, sage, grasses, conifers and forbs, Average gradient of the % ?%
wide chann 8? is approximately 77 L per 1,000 ft. The 2.75 square mit

_drainage. 1s controiled by the BL¥ (55%), private individuals (27%) and

the State of Montana (18%), The BLM 1and is divided between the Centennial

Mountains Primitive Area and U.S, Sheep Lxperiment Stetion. The only
major tributary of Corral Creek is Fruin Spring.

Lands within the Corral Creek drainage are used for recreation in the
form of hunting, fishing and hiking, agricultural research, cattie graz-
ing and tegging in the upper reaches. The water Trom Corral Creek is used
as the primary domestic water supply by one ranch in the vailey. A
salvage timber sale is presently being propossed by the BLM for the upper
drainage,

Past logging activity in the upper drainage has resulted in the deposi-
on of sediments in éﬁwﬁstream reaches {BLM, unpublished datal), The
uypper stream has a channel stabiiity rating of only fair., Without proper
managemant of the 3?3#%“@@ BLM timber sale, further sedimentation may
occur, Grazing within the riparian zone may also increase as a resuit of
improved access to the stream created by new logging roads.

Little water chemistry data are available for Corrail Creek. From the
few samples taken, the water appears to have a neutral oH and 2 moderate
specific conductance (BLM, unpublished data),

b

As eariy as 1907, a resident populalion of arctic orayling was reporied
in Corval Creek (Henshall, 1907}, In 1951, adult grayling were found in the
Tower stretches of Corral Creek during the spawning season [Nelson 1954a).

By September of the same vear,only young-of-the-year were present, indicat-
ing that the sire& was providing spawning and rearing habitat for the
adfiuvial grayling population of the Red Rock Lakes. A rancher in the
Corral Creek drainage ?éﬁaﬁ?a that "The frae? was black with grayiing each
spring through the Tate 1950%:¢ and earily 1960's, then they usgagﬁea?eé“
{Randall, 1978). During 1979 and 1980, MDFWP personne’ have cbserved

adult grayling during spawning season in the Tower reaches of Corral Creek
{perscnal communication, Jervy Welle], A Targe beaver dam approximately
900 ft above the mouth of the creek may be a2 barrier to further upsiream
movement,
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A 900 Tt section of Tower Uorral Ureek was electirofished on July 24
and August 20, 1980, Gamefish present were brook and Yellowsione cut-
threat trout. Longnose sucker and mottied sculpin were the only nongame
species captured. No adult or fingerling gravling were captured during
the two electrofishing passes. Table 33 summarizes the electrofishing
survey data for Corral Creek,

Table 33. Summary of electrofishing survey data collected for g 900 ft
section of Corral Creek {7145, RYE, Sec, 180} on July 24 and
August 20, 1980,

Species Number Captured Length Range (inches}
A —— R S — g g

Yellowstone Cutthroat Trout g 3.% - 5.2

Longnose Sucker - -

Mottied Sculpin - -

The standing crop of brook trout in the section was estimated using
a mark-recapture method {Table 234 }. Corral Creek supporits aporoximately
547 brook trout, weighing a total of 43 pounds, per 1,000 ff of stream.

The condition {length to weight ratio} of the trout was well above average.

This is one of the highest populations of brook trout for streams sampled
in the BLM Butte District.

Table 34, Estimated standing crop of brook trout in a 900 ft section
(T145, RIE, Sec, 16D} of Corral Creek on July 24, 1G80. Fighty
percent confidence intervals are in parentheses,

Per 1,000 ft

Species Length Group Numbers Pounds
Brook Trout 4.0 - 5.9 408

6.0 - 9.9 135

10.0 - 12.9 &

8%?{%%@} 43023)

4. FLOW RECOMMENDATIONS

Cross-secticonal data were collected for a 83 ft riffle~pool seguence
located near the mouth of Corral Creek {T145, RIE, Sec, 16D). Five cross-
sections were placed within the sequence. The WETP vrogram was calibrated
to field data collected at flows of 4.6 and 11,8 cfs.
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ihe relationship between wetled p@?%aﬁ rs and flow for a sin
cross-section fs shown in Figure 20, Lower and upper inflection
gcocur at 2.0 and 4,5 ofs, res ?éii”?%wv Based on the historic and ;fQSEﬂt
use of ﬁ&?g stream as spawning and rearing habitat by adfluvial arctic
grayling and an evaluation of resident fish soputation égtég a flow of 4.5
cfs is rei@mmE?dﬁﬁ for the low flow perind féa“g 16 -~ May 15}, Due to
the Tack of long-term flow data, vrecommendations for %%& %fﬁ% flow period
{(May 16 - July 15) cannot be derived for Corral Creek,
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1. STREAM
Deadman Creek
Z. DESCRIPTICH

Deadman Lreek originates in the Bittervool Mountains of zﬁainwﬁg@
Montana and fé%wg in a northeriy divection for 17 miles before converging
with Big Sheep {reek, a itributary of the Red Rock River. The 25.5 3QLare
mile éwﬁsﬁﬁﬁg is controlled by the USFS {88%). BLM (10%) and privat

Tandowners {(2%). Deadman Creek is a;pw&xsmgieég 10 feet wide and
flows through az grassiand/sagebrush Eaﬁﬁ5¢§§en The gradient averages
28 Tt per 1,000 ft. The riparian zons in the upper portion of the
drainage ?3 generally composad of grasses and forbs with sparse wondy
species. In the lower reaches, clumps of willow become more Treguent.

CMETuv e TR TR v sy e T @?ﬁ@ and rTErTe Deadmay Uresky T T ThHe Botionm
substrate consists primarily of rubble and coarse gravel.

Lands within the Deadman Creek ér&%a&ge are mainly used for livestock
grazing, timber harvesting and recreation in the form of hunting and Tish-
ing. Angler Tog data compiled by the MODFWP {1980b) show cutthroat trout,
averaging 7.1 inches in tength, to be the GEEy species caught, The Big
Sheep drainage is one of the more popular sage grouse hunting areas in
Montana., Elk, mule deer and antelope are alsc hunted. Access to the middle
reaches of Deadman Cresk s provided by an unimproved road.,  The remainder
¢of the stream is accessible only by foot or horseback.

Existing environmental concerns in the drainage are the joss of bank vege-
tation, streambank erosion and sedimentaltion of the channel caused by the
overuse of the r? arian zone by cattle and naturally occurring higﬁW€x WS
Masg wasting, minor erosion and less of undarsut hanks through frampling have
all been fdentified as problems on stretches of Deadman Cresk (BLM, uﬁ?ﬁb
Tished data). A road crossing the stream in its middle reaches has caused a
widening of the channel and a possiblie increase in stream sedimentation.

The SCS {Farnes and Shafer, 1975} estimates the 25 and 50 year
instantaneocus peak flows for Deadman Creek at 300 and 345 ¢fs, respectively.

A 1,000 Tt section of Deadman Creek was electrofished on July 25 and
Aygust 19, 1930, Game Sﬁz% oresent were culihroat frout, rainbow
Trout and cutthroat x rainpow hybrids. The mottied zbagy;ﬁ was
the oniy nongame species capiured., The electrofishing survey data are
summarized in Table 35 .
Table 35. Summary of electrofishing survey data collected for a 1,000
ft section of Deadman Creek (7155, RIOW, Sec. 22C) on July
25 and August 9, 1980
Spacies Ho. Captured Length Range {inche
Hainbow, Cutthreat and Rain-
bow x Cutthroat Hybrid
Trout 143 4.06-12.7
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The standing crop of trout was estimated for the section using a mark-
recapture method (Table 36). Due to the varying degrees of hybridization
between the two trout species present, a total trout estimate was caley-
iated. This 1,000 ft section supports about 202 trout, weighing 23 pounds .
This is a relatively productive stream considering fts size and high eleva-
tion. The condition of the trouyt {(Tength to welght ratio) was above average
for streams surveved.

Table 36. E[stimated standing crop of trout in a 1,000 ft section of
Deadman Creek (7155, RIOW, Sec. 27€) on July 25, 1980.
Eighty percent confidence intervals are in parentheses.

Per 1.000 Ft
Species _— S Lengih Group [(inches)  Number — Pounde

Cutthroat, Rainbow and Cut-
throat x Rainbow Hybrid

Trout 116

202 (+34

pr——
RS
Lot
e,
b
Lol
e

The BLM (unpublished data) collected seven trout from Deadman Creek for
meristic analyses to determine the degree of hybridization within the popu-
fation. A moderately high degree of hybridization was found between the
native westslope cutthroat trout and the introduced Yellowstone cutthroat
and rainbow trout. :

4. FLOW RECOMMENDATIONS

Cross-sectional data were collected for a 98 ft riffle-run sequence lg-
tated in TI55, RIOW, Sec. 22C. Five cross-sections were placed in the
sequence. The WETP program was calibrated to field data collected at #lowe
of 7.4, 10.3 and 14.8 c¥s.

Figure 21 i1lustrates the relationship between wetted perimeter and
iow for a composite of two riffle cross-sections. Lower and upper
inflection points occur at 4.5 and 2.0 cfs, respectively. Based on
an evaluation of existing Fishery, recreational use and other resource
information, a flow of 7.0 ofsz i recommended for the low flow period
(July 16 - May 15}, & recofmendation for the high flow period {May 18 -
July 15} cannot be derived Tor Deadman Creek due fo the tack of Tong-
term flow data.

£
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1. STREAM
Hellroaring Creek

2. DESCRIPTION

Hellrparing Cresk originates on the northern slopes of the Centennial
Mountains of southwest Montana and flows in a northwesteriy divection for
approximately 9.5 miles before converging with Red Rock Creek, a tributary
of Upper Red Rock Lake. The drainage is characterized by steep, conifer-
covered ridges in the upper portion and sagebrush/grassiand communities in
the Tower portion. Control of the 9.5 square mile drainage is shared by
the BLM (38%}, USFS {233%), private individuals (19%) and the State of
Montana (10%). The 27 ft wide chamnnel has an average gradient of approxi-

mately. 28 fi.per 1,000 ft.. . There are no.named.tributaries. . to Hellroaring.

Cresk,

Lands within the Hellroaring Creek drainage are used for cattlie graz-
ing, agricultural research and recreation in the form of hunting, fishing
and hiking., Fifty percent of the BLM land is managed by the U.5. Sheep
Experiment Station. The remainder lies within the boundaries of the
Contennial Mountains Primitive Ares.

Water chemistry samples from Hellrparing Creek have been sporadically
coliected during the 1970's {Randall, 1578). The water of the stream is
characterized by a Tow specific conductance, moderate phosphorous leveis,
a neutral pH and is moderately hard. A flow of 12.0 cfs was recorded
near the mouth of Hellrparing Creek in September, 1975.

During May through August, 1976, a thermograph was placed near the
mouth of Hellroaring Creek (Randall, 1978). Minimum and maximum tempera-
tures during these four months were 35.4 and 55°F, respectively. The
Tow temperatures during May and June {36-45°F) may explain the avoidance
of this stream in recent years by spawning grayling from Upper Red Rock

Lake,

The grazing of the riparian zone by cattle along portions of the
stream has resulted in the Toss of undercut banks and streamside vegetative
cover, the widening of the stream channel and increased erosion rates.

3. FISH POPULATIONS

A resident population of arctic grayiing was reported in Hellroaring
Creek Tn 1907 (Henshall, 190G7). In 1951, a spawning run of grayling was
present in the Tower reaches of Hellroaring Creek {Nelson, 1954a). By
September of the same year, only young-of-the-year were present, indicating
that the stream was used as spawning and rearing habitat by the adfluvial
grayling population of the Red Rock Lakes.

Peterson [1876) electrofished a 2,287 ft section of Hellroaring Creek
at approximate stream mile 1.0 during June and September, 1975, Gamefish
captured during both sampling periods were brook and cutthroat trout
{Table 37). Brook trout were present during both sampie periods, while



targe cutthreat trout were Tound oniy in the June survey. [t appears that
the brook trout is the doeminant resident gamefish in Hellroaring Creek and
adfluvial cutthroat trout residing in the Red Rock Lakes uytilize the stream Tor
spawning and rearing of their young.

Tabie 3/, Summary of electrofishing survey data coliected for a 2,287 1t
section of Hellroaring Creek (7145, RIE, Sec. 248) in June and
September, 1975,
Number Captured Length Rance [inches)
Species June, 1975 Sept., 1975 June, 1975 Sept..i9/5
grook Trout 34 17 2,7 - 11.8 5.2 - 13.4
e Cutthroat Teone a B T S

No arciic grayling were captured during sither of the 1975 surveys.
1t appears that this stream, aithough historically used by both resident
and adfiuvial grayling populations, is no longer suifable for this species
Barriers are apparently not the problem since ?e’?fﬁa?%ﬁg Creek is acces-
sible to %g&@ﬂ?ﬁﬁ cutthroat frout residing in the lakes.

4, FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 147 ft riffle-run sequence of
ﬁ@%é?%&?gﬁg Creek at approximate stream mile 1.0 (7148, RIE, Sec. 24B).
Five cross-sections were placed within the sequencs. Tﬁe &ET? program was

a%fbfateﬁ to field data collected at flows of 13.5, 62,8 and 110,3 ofs.

The relationship between wetied perimeter and flow for a eam@saéié of
two riffle cross-sections is shown in Figure 22, Lower and upper inflection
points occur at 10 and 15 ¢fs, respectively. Based on the historic use of
this stream by arcltic grayling and its present use by adfiuvial cutthroat
trout fﬁ? saﬁﬁﬂéﬂg and rearing habitat, a flow of 15,0 cfs is recommended
for the Tow flow periocd {July 15- Way 26} Due to the lack of long-term
gég% data, recommendations for the high flow period {(May 15-July 16} cannot

e derived for Hellroaring Creek,
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The relationship between wetted perimeter and flow for a

composite of two riffle cross-sections in Hellroaring Cresk.
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Long Creek originates in the Snowcrest Mountains of southw
and flows in a southeriy direction for approximateiy 14.5 mile
Jjoining the Red Rock River, approximately three miles upstream
Reservoir. Llong Creek primarily drains sagebrush/grassland hi
benches. Control of the 45.5 square mile é?ﬁf?ég% 15 shared b e
{147y, UsFs (574}, orivate individuals (23%) and the State of Fontana
{5%). HMajor tributaries to Long Creek include Pole, Jones, Crow, Pliute
and Mohican Creeks. The average g aéﬁeﬂz of the 14 ft wide ﬁ%& nel iz

approximateiy 6 ft/1.000 ft. The riparian zons is vegeifated with willow,
Jhirch, grasses aﬁémdﬁfb 4. Bumerous beaver dams wWithin fthe channel infer-
rupt the fluvial nature of the stream.

Lands within the Long Creek drainage are used primarily for cattle
anc sheep grﬁz;rﬁg 3Mff§ﬁﬁ&é crop production and recreation in the form
of hunting and fis ;zﬁgg Fishing pressure }@ﬁwegﬁ May, 1975 and April,
1976 was estimated by ma%% survey at 180 person-days/year (MDFG, 1976).
This am ~%fs to approximately 12 person-days/stiream ﬁi?éfyeﬁw The
Centennial Divide Road parallels Long Creek for the majority of its
length, providing access throughout the drainage.

The grazing of the riparian zone by sheep and cattle has caused
extensive damage fo the trouf habitat of Long Creek. This has been mani-
fested in the Toss of undercut banks and streambank vegetation, the
widening of the stream channel g?ﬁ increased sediment yields. Ths BLM

rates the channel stability of Long Creex only fair with 21% active bank

ergsion { LM, unpublished data). The lack of silt-free spawning gravels

appears to be a Timiting factor to the fisher) Raugen (1975} identified
Timi

overuse by stock as the primary Tim
Long Cresk, He felit that sxceszive
of %Lf@ﬁ@baﬂﬁ cover resuited from ¢

3% stations ?ﬁ the u??@f Beaverhead River drainage, Elser and Marcoux
(1972} recorded the highest readings for Long Creek below its confluence
with Jones Q?Eﬁ?, a tributary overused by cattie. Turbidity readings
near the mgﬁg” of Long Creek were recorded by BLM personnel at 125 JTU
{(Randall, 1978}. These levels were high enough to be identified as a
SQG’&??? source probiem in The lentennial Valliey.

ting factor to the fishery of upper

iltation, bank instability and loss
s overuse, In a turbidity study of
i

The lower *h*e@ riles Qf Long Creek are seversiy dewats
the summ ey irrigation season. Little of the stream's natur

aLy
remains in the i?aﬂ el at ;15 confluence with the Red Rock

3. FISH POPULATIONS

A 1,000 Tt section of Long Creek was electrofished on July 23 and
August 13, 1680, Gamefish « @V?Qféﬁ were cutthroat and brook trout. Long-
nose sucker, mottled sculpin and Tongnose dace were the nongame species
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present,  The electrofishing survey data are presented in Table 38. It

should be noted that approximately one-third of the section was inundated

as a result of beaver activity. Most of the larger cutthroat trout were
captured in this portion of the section.

Teble 38. Summary of electrofishing survey data collected for a2 1,000 ft

section of Long Creek (T13S5, R4W, Sec. 11B) on July 23 and
August 13, 1880.

Species Number Captured iength Range {inches)
Cutthroat Trout 45 4.0 - 12,9
_Brook Trout | 2 o B8 - 18,2

Longnese Sucker - -
Mottled Sculpin - -
Longnose Dace - -

The standing crop of cutthroat trout was estimated using a mark-
recapturg method (Table 39). This 1,000 ft section supports about 138
cutthroat trout, weighing a total of 26 pounds. The condition of the
trout (length to weight ratio) was considered above average for streams
electrofished in the present study. The population of brook trout was
too sparse to estimate using the mark-recapture method.

Table 39. Estimated standing crop of cutthroat trout in a 1,000 ft
section of Long Creek {7135, RAW, Sec. T1B) on July 23, 1980.
Eighty percent confidence intervals are in parentheses.

Per 1,000 ¢

Species Length Group (inches} Numbers Pounds
Cutthroat Trout 4.0 - 5.9 33
6.0 - 9.9 95
10.0 - 13.9 g

138(+64) 26(£13)

A 1,750 ¥t section of Long Creek above Piute Creek was elecirofished
during the summer of 1270 {Elser and Marcoux, 1972)}. Brook and cut-
throat trout, ranging in length from 7.6 to 13.6 inches, were captured.
The section supported an estimated standing crop of 11 trout, weighing
6.2 pounds, per 1,000 €t of stream. Brook and cutthroat trout each
comprised about b0% of the popuiation.

Two sections of Long Creek, totaling 800 ft in Jength and located
above the USFS houndary, were electrofished in 1974 (Haugen, 1975). A
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total of 10 cutthroat troul, rancing in Jdength from 4.2 1o 7.2 inches,
were capiured.

Tne substantial increase in the Irout population of Long Creek from
1970 to 1980 is believed to be partially & vesult of the sample section,
As mentioned previously, a third of the Eéﬂafﬁfiaﬂéﬁﬂ section was
inundated as a result of beaver activity. The ﬁager ponds provided
deeper, cooler water and more available trout habitat.

Nelson {1954a) surveyed the tributaries of the Red Rock River in
1851-52 to determine the status of arctic grayling populations. Seven
young-of-the-vear grayviing were found in Long Creek during the fall of
1852, indicating that Long Creek has provided spawning and reavring habi-
tat for this species in past years.

Five cutthreoat trout were collected from Long Creek for meristic
analyses to determine the degree of %y§?€§52§ﬁiéﬁ hetween the native
westsiope cutthroat and introduced Yellowstons cutthroat populations
{BLM, unpublished data}. The trout of Long Creek were found to have

strong Yeliowstone cutthroat traits, but possessed a spotting pattern
more typical of westsliops cutthroat.

4. FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 127.5 ft riffle-run sequenc
tocated in T13S, REMW, Sec. 2D, Five cross- 39&??@& were placed within
this sequence. The WETP program was calibrated to field data collected
at flows of 5.7, 10.2 and Z4.%6 ofs.

The relationship between wetted perimeter and flow for a composite
of two riffle cross-sections s shown in Figure 23,  The lower and upper
inflection points occur at 4 and 6 cfs, respectivelv. Based on the
presence of cutthroat trout and the potential use by arctic grayling for

spawning and rearing purposes, a ?3@w of 6.0 ¢fs 1s recommended ?ef the
Tow fiow period (July 16 - May 15). Flow ?&LGW?EQ@&?E@%S for the nigh
flow period (May 16 - July 15) cannot be derived for Long Creek ﬁa& to the
tack of Tong-term flow data.



s e,

{1d) WILINNId QILLIM

for a

ey gnd Tiow

20

5
FLOW {CFS)

H

T oiwg ri

o

omposite o

sl
5




107

e

)
e}

A3
&
£
e

e

Medicine Lodge Creek

DESCRIPTICN

i

Medicine iﬁ¢§é Creek drains a narrow valley bordered on the east by

the Tendoy Mountains and on the west by an offshoot of the Bitterroot
lountains. The stream flows for approximately 36 miles before entering
Horse Prairie Creek, a tributary of Clark Canyon Reserveir. Medicine a@dgﬁ
Creek meanders in a northerly direction through a floodpliain of dense
wiltows, grasses and forbs., The 20 ft wide channel has an average gradient
of approximately 10.5 ft per 1,000 ft. The drainage is characterized by
an open grassland/sagebrush valley surrounded by timbered slopes. Major
. Iributaries to Medicine lLodge Creek include Dad, Craver. Law, Morrison. .

Poole, Hansen and Warm Springs ir@&kba_ Numerous lakes and springs dot the
upper éragﬁégg The 188 square mile drainage is conirolled by the USFS
(42%), BLM (29%), private individuals (23%) and the State of Montana (5%).

e
0

From April, 1962 - June, 1966 the 5CS operated a gauge station on
Medicine Lodge Creek ﬁgréng the irrigation season (505, unpublished data}.
*he station was located at approximate siream mile 18 gT 2S5, RIZW, Sec.
24). Minimum and maximum flows during the periocd of record were 0.7 cfs
in April, 1963 and 88.4 cfs in June, 1965, respectively. The recorded
flows were significantly affected and altered by Irrigation withdrawals.

Lands within the Medicine Lodge drainage are primarily used for live-
stock grazing, hay production, recreation in the form of hunting and fishin
and,historically, mining. Access is provided by a gravel road paralleling
the stream for its entire length.

Lﬁ:}

The drainage has produced smail amounts of zine, copper, and lead
(Geach, 1972}, Tertiary deposits of coal have also bﬁ%? discovered, but
production was Timited for Tocal domestic use, The majority of the mining
activity occurred between 1938-71048,

Fishing ??9% ure on Medicine Lodge Creek for the period of May, 1975 to
April, 1976 was estimated at 540 person-days (MDFG, 1976}, This amounts %o
about 15 person- @agsfgé?eam ms?ejyears Catches reported in angler logs
consist of 937 brook trout, averaging 8 inches in length, and 7% rainbow
trout, averaging 9 inches in Tength (MDFWP, 198Cb). This drzinage is a
popuiar hunting area for blue and sage grouse, anielope and mule deer.

The severe dewatering that cccurs during the summer rri igation season
is the gve test threat to the aquatic resource of Medicine Lodge Creek. A
series of irrigation ditches *&ragg%aa? the drainage reduce the natural
flow To a trickle at its confluence with Horse Prairie {reek., Over use
of portions of the riparian zone by livestock has resulted Eﬁ the loss of
streambank cover, has increased ercsion rates and has Jed to the widening
of the channel. Extensive deposits of sediment occur in riffle and spawn-
ing areas of the stream.
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A 1,000 ft section of Medicine Lodge Creek was slectrofished on July
31 and August 18, 1980. Gamefish present were brook and rainbow trout.
The mottied sculpin was the only nongame species captured. Table 40 sum-
marizes the slectrofishing survey data.

Tabie 40 . Summary of elactrofishing survey data collected for a 1,060 ¥t
section of Medicine Lodge Creek (TI10S, RIZW, Sec. 25A) on
July 31 and August 18, 19280

Species Number Captured Length Range (inches}
Dot Teewt R
Rainbow Trout 33 4.5 - 12.4

Mottled Sculpin - -

The standing crops of brook and rainbow trout in the seciion were esti-
mated using a mark-recapture method (Table 41). This 1,000 ft section
supports a total population of about 165 trout, weighing 43 pounds. The
brook trout was the predominant game species, comprising 77% of the total
trout numbers and biomass, Rainbow trout accounted for the remaining 23%.
Although comprising a smaller portion of the total population, the condi-
tion {length to weight ratio) of the rainbow trout was much higher than
that of the brook trout. Of the streams electrofished in the BLM Butte
District, Medicine Lodge Creek supports one of the highest biomasses of
trout, There s a potential for an excellent fishery throughout Medicine
todge Creek 1f adeguate instream flows are maintained.

Table 41, Estimated stanging crop of trout in & 1,000 ¥t section of
Medicine Lodge Creek (T10S, RI2W, Sec. 25A) on July 31, 1980.
cighty percent confidence intervals are in parentheses.

Per 1,000 ft

Species Length Group (inches) Numbers Pounds
Brook Trout 4.0 - 5,9 2z
6.0 - 9.9 71
6.0 - 12,9 34

127(+58) 33{z15)
Rainbow Trout 4.5 - 5.% 16
6.0 - 9.9 15
10,0 - 2.4 7

38{+8) 10{£2)

Total Trout 165(+59)  43(=+15}
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1964, Wipperman (1965) electrofished a 355 ft section of Medicine
Lﬁég% Creek adjacent to the present study section. 0F the fifteen brook
trout captured, six individuals were greater than seven inches. Three
rainbow trout were also captured. Wipperman felt that the fishery of
Medicine lLodge Creek was depressed by the exiremely low flows that
occurred during the irrigation season.

4. FLOW RECOMMENDATIONS

Cross-sectional data for Medici ne iodge [reek were coliected in a 84
ft riffle-poo! sequence located in TIOS, RIZW, Sec. ZBA. Five cross-
sections were placed within the S%%ﬁéﬁﬂég The WETP oprogram was calibrated
to field data collected at flows of 4.5, 28.8 and 59.8 cfs,

The reiationship belween weitted perimeler and flow for a single

riffle cross-section is shown in Figure 24, lower and upper ?i§§8a§?§$

”ﬁﬁz%tq ooccur at 10 and 172 ofs,  Based on an evaiuation of the existing

and potential fisheries and water availability, recreational use and other
resource information, a fiow of 11 cfs is recommended for the Tow Tlow
period (July 1 - April 30). Recommendations for the ?ﬁgh filow period

{May 1 - June 30) cannot be derived due to the Tack of long-term flow

data for Medicine Lodge Creek.

The Tow flow recommendations are compared to the mean monthly flows
of record at the S5 gauge at approximate stream mile 18 in Table 472,
Due to the sporadic operation of the gauge, agarax@mazg mean flows are
only available for the months of April through November. The recommenda-
tions exceed the mean flows of record for the months of August through
November, It should be noted that the gauge is Tocated approximately
1Z miles upstream from the site uysed for gathering cross-sectional data.

Table 42. Instream flow recommendations derived for Medicine Lodge Creek
using the wetted perimeter/inflection point method {Tow flow
pericd} compared to the mean flows of record,

Approximate
y3/

Flow Recommendations (cfs) Mean flows {cfs)—

Apr 11.0 15,1
May 5/ 15.7
Jun B/ 8.1
Jut 1.0 24,8
Aug 11,0 9.3
Sep 11.0 7.5
Oct 1.0 £.9
Nov 11.G £.8
a/

= Derived for the April, zagz throuah June, 1968 p
deri the 962 Throud e, 1966 period of record for the
505 gauge at a;pr@zﬁﬁ te stream mile 1¢ 25, R1ZW, Sec. ﬁg
%ay T - June 30} are
ong-term flow data for

2/ Recommendations for the hi
presently unavailable due
Medicine Lodge Creek.
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1. STREAM

{Odeil Cresk

(del] Cresk originates on the novthern slopes of the Centennial
Mountains of southwest Montana. It Fiows in a northerly divection fo
approximately 14.5 miles before entering Lower Red Rock Lake in the Red
Rock River drainage, The 27.7 square mile drainage is characterized by
steep, timbered slopes in the upper half of the basin and grassland/
sagebrush and marsh communities in the lower portion. Control of the
drainage is shared by the BLM {78%)., USFNWS §§%}§ private individuals (9%
and the State of Montana {4%). Spring and Shambow Creeks are the only

amed.trib ies to Od Creek, ?%e ’ew gae -gradient of the 23 f1

dg Iy T i ég a%};}?gx’gm&i@ Zy E o ¢ %”E@Eﬂ + 5@@@. f‘ié . E{% ‘{g—%@ upg}@éﬁ dgaéﬂag@g

§

the stream cascades through a f?@ a lain vegetated with aspen, conifers,
grasses and Torbs. The riparian zone along the Tower meandering portion
of the stresm is vegetated with willow, grasses and forbs, The fluvial
nature of Odell Creek is freguently interrupted in its lower reaches by
heaver dams,

Lands within the 0dell Creek draz%ggﬁ are used for sgricultural
research, wildlife habitat, irrigated hay production, cattle grazing
and vecreation in the form of hiking, camping, ¢ross country skiing,
snowmobiling and fishing. The lower portion of the creek is within the
boundaries of the Red Pock Wildiife Refuge, which was created in 1835 for
the protection of the then endangered trumpeter swan., Seventy-six per-
cent of the BLM land is managed By the U.S. Sheep bExperiment Station.
The remainder ts within the boundaries of the Centennial Mountains Primi-
tive Area,

A creel census conducted on (dell Creek duving June-September of 1975
estimated fishing pressure at 23 hours in 14 use-days {Peterson, 1976],
The brook trout was the predominant game species caught by anglers at a
rate of 0.5 fish per hour,

The SC5 (Farnes and Schafer, 1975} estimates the mean annual water
yvield of 0dell Creek at 26,400 acre-Test (34,0 cfs}. HNo other flow data
are available. An irrigation system above the Refuge ﬁsﬁgéeigﬁy dewaters
A sgiéihﬁ of Odell Creek during Tow water years (MDFWP, unpublished
data}.

Grazing, on and off the QQT&3N§ has resulted in trampled banks, the
oss of undercut banks and streamside vegetative cover, the %?de&;%@ of
é@ atresﬁ channel and an increased rate of erosion along some reaches
T stream.  The deposition of sediment is severe in streiches of the
@%@r creek due to the Tow stream velocities vesuiting from numerous
eaver ponds. Because the majority of the soils within the 0dell Creek
ﬁraé nage are classified as unstable and the chanpel stability is rated

only fair, increased sediment Toads will be a continual threat 1o the
éQdéL%C resource {Randall, 1978).
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Water chemisiry sampies were collected on 0dell (reek throughout the
summer of 1975 {Randall, 1978). The water is generally characterized as
siightly alkaline with a moderate specific conductance and hardpess.

3. FISH POPULATIONS

Since 1538, Odeil (reek has been stocked with both native and exotic
trout species {Randall, 1978). The cutthroat trout was the first species
planted, followed by arctic grayling, brown trout and rainbow trout. The
tast species planted in Odell Creek was the rainbow trout in 1963,

Henshall (1907) reported arctic grayling in Odell Creek in 1906. Many
spawned-out grayling were lost to irrigation ditches as the valley became
more settled (Brower, 1896). Although spawning adults were not observed
during May and June of 1957, Nelson ?19%%5} captured graylino fry in Odell
Creek in July of the same year. A "fair population” of small (4-5 inches)
graygiﬂg was observed in 0dell Creek by Refuge personnel in 1967 {Randall,
169787 .

Beginning in 1972, Odell Creek was extensively electrofished by various
state and federal agencies {Randall, 1978). Cutthroat trout, ranging
Trom 2.2-12.5 inches, were the only gamefish captured in the upper reaches
{T14S, RIW, Sec. 31) in 1972 by the BLM. In 1975, three 400 ft sections
electrofished on the refuge produced only brook frout in very lTow numbers
{Randall, 1978}.

In the fall of 1975, the MDFUP electrofished a 3,977 ft section of
(dell Creek at approximate stream mile 2.0 to determine the status of resident
grayling {Petersen, 1976}, Game fish captured in descending order of
abundance were brook trout, arctic grayling and cutthroat trout {Table 43},
Odell Creek was the only stream sampled on the refuge in which adult gray-
Ting were present in the fall of the year, suggesting that the creek
supported a resident or fluvial population.

Table 43, Summary of electrofishing survey data collected for a 3,971 ft
section of Odell Creek {T145, RZW, Sec. 14D} on October 1,

1575,
Species Number Captured Length Range (inches)
Brook Trout £0 2.5 - 18.9
Arctic Grayling 2.5 - 9.7
Cutthroat Trout 2 2.5 - 16.9

The MDFWP electrofished a section of 0del! Creek begimnino at approxi-
mate stream mile 5.0 on June 2, 1976 to determine grayiing use of this
stream during spawning (Peterson, 1979}, Gamefish captured in descending
order of abundance were arctic grayling, brook trout and rainbow x cut-
throat hybrids {Table 44 . Sixty-seven mature arctic grayling, all in
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spawning condition, were captured. Grayling were not captured in the
upper portion of the section which is severely dewatered during the irri-
gation season,

Table 44. Summary of electrefishing survey data collected in a 10,560 ft
section of Odell Creek {% 45, RZW, Sec. 24C-Sec. 140} on June
7, 1474,

Species Number Captured Length Range {inches)

Arctic Grayling 57 13.6 - 17.0

Brook Trout 39 3.7 - 4.0

Rainbow x Cutthroat hybrids L . BT - 185

An evaluation of the seasonal electrofishing survey data for (Odell
Creek indicates that the resident trout population 1s dominated by brook
frout. The creek provides spawning and rearing habitat for the adfluvial
gray ing population of the Red Rock Lakes and also appears to support
low numbers of fliuvial or resident grayling.

f. FLOW RECOMMENDATIONS

Cross-sectional data were collected for a 202.5 ft riffie-poo]
sequence located in T145, RZM, Sec. Z5A. Five cross-secti ﬁﬁS were placed
within the sequence. The WETP program was calibrated o field data
collected at flows of 12.8, 49.7 and 72.5 ofs.

The relationship between wetted Qﬁ??ﬁ@i&? and flow for a composite
of two riffle cross-sections is shown in Figure 25, lower and upper
inflection points occur at 10 and 16 ¢ofs, ré3§ﬁ£§?v§§y Based on the

utilization of Odell Creek as spawning and rearing habitat by the adfluvial

arctic grayiing population of the Red R@gk Lakes and the presence of a
possibie fluvial grayling population, a flow of 16.0 cfs is recommended
for the Tow flow period {July 16 - May %ﬁ}, Due to the Tack of long-term
flow data, recommendations for the high flow period (May 16 -~ July 15)
cannot be derived for Udell Creek.
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Tom Creek
7. DESCRIPTION
Tom Creek originates in the Centennial Mountains of southwest Montana
and flows in a northwesterly dirvection for aporoximately 4.8 mites before
entering Upper Red Rock Lake of the Red Rock River drainage. The stream
filows through a floodplain vegetated with willows, sages, conifers,
aspens, grasses and forbs. The upper drainage is steep and forested while
the lower portion consists of grassiand/sagebrush communities and marsh-
lands. The 11.0 square mile drainage is controlled by the BLM (554},
USFWS {18%), private individuals (18%) and the State of Montana {(3%). The

g,g:.t %iéédééﬁﬁgﬁﬁﬁé haia@gaé ?,{%y e éfj {E?&a ”\« % . agéﬁg zg fzg}g?’k "g }G@@ ...............

Ft. There are no named tributaries to Tom Creek.

tands within the Tom Creek drainage are managed for wildiife habitat,
recreation, agricultural research and cattie grazing. Forty-two percent
of the land managed by the BLM is Tocated within the U.S. Sheep Experi-
ment Station, The remainder is within the Centemnnial Mountaing Primitive
Area.

A creel census completed during June through September, 1975 showed
23 fishing hours expended on Tom Creek in 11 use-days (Peterson, 1976},
The catch rate was .5 fish/hour. The brook trout was the primary species
creeled.

The private lands above the county road crossing Tom Ureek are the
major source of sediment to the drainage {BLM, unpublished data).
Suspended sediment tevels above and below the private land were recorded
at 235 ppm and 622 ppm, respectively. Further investigation revealed
80% active bank erosion in the Tower section compared to 26% above the
orivate land (BLM, unpublished data}. Due to the numerous beaver dams
on the lower reaches of stream, much of the suspended sedimeni is being
deposited in important riffle and spawning areas. In 1952, 59 beaver

dams were removed from the lTower guarier of Tom Creek {Nelson, 1954a).

Water chemistry sampies have been collected sporadically by the BLM
and USFWS {Randall, 1978}, The waters of Tom Creek are slightiy alka-
Tine with a moderate specific conductance and fairly high turbidity
levels during spring runoff.

3. FISH POPULATIONS

The movement of spawning arctic graviing from the Upper Red Rock
Lake into Tom Creek has been documented since 1951 (Randall, 1978},
Nelson (1954a) reported grayling as the only game species present in Tom
Creek in 19571-52. The adults disappeared scon after spawning, bul fry
were abundant in July and schools of fingerlings were observed in
September. In 1961, grayling were no longer observed using Tom Creek
during the spawning season {Randall, 1978).



In 1972, 1973 and 197%, the BLM electrofished various sections of
Tower Tom Creek (Randall, 1978)}. The brook trout was the only game
species present dn significant numbers., Although the creek was electro-
fished during May and June when grayling spawn, only one grayling was
captured. The BLM reported that beaver dams on the lower creek prohibitec
upstream movement, Spawning gravel was also considered marginal, with
interstitial spaces Tilled by sand and 571, The relocation of the lTower
mile of the original channel through beaver activity and streambank
detericration resulting from overgrazing have alsc been cited as factors
Timiting the present use of Tom Creek by spawning gravliing {Randall, 1978).

The MDFWP electrofished a 2,876 ft section of Tom Creek during the
fall of 1975 (Peterson, 1976). The brook trout was the only game species

by the MDFWP {Peterson, 1979}. Arctic gravling and brook trout were the
gamefish captured. Grayling were only present in the middle section,

The Tower section was extensively siited. Reasons for the lack of spawn-
ing activity in the upper section are unknown. Peterson {1978) felt that
Tom Creek has a much greater potential for grayling spawning than is
presently being realized, Table 45 summarizes the electrofishing survey
data coilected for Tom Creek in 197% and 1976,

Table 45. Summary of electrofishing data collected for Tom Creek in &
2,876 Tt section (7145, RIMW, Sec. 25} in September, 1975 and
three sections of an undetermined length (T148, RIW, Sec. 23
and 25} in June, 1976,

Numbers Captured Length Range (inches)
Species Sept., 1975 June, 1976 Sept., 1875  June, 1976
drook Trout 53 Several 2.6 - 10.6 -
Arctic Grayling None 4 - 14.9 - 18,0

4. FLOW RECOMMENDATIONS

Cross-sectional data were coliected in a 56.5 Ft subreach of Tom
Creek Tocated in T145, RIW, Sec, 25A, Five cross-sections were placed
within the subreach. The WETP program was calibrated %o fisid data
coilected at flows of 0.7, 3.4 and 16.6 cfs,

The relationship between wetted perimeter and flow for a composite
of two riffie cross-sections is shown in Figure 26. Lower and upper
inflection points occur at flows of 0,4 and 2.0 ¢fs, respectively. Based
on the historical and present use of Tom {reek by adfiuvial arctic gray-
ting for spawning and the rearing of their voung, a flow of 2 cfs is
recommendad for the low flow period {(July 16 - May 15). Recommendations
for the high flow period {May 16 - July 15} cannot be derived due to the
Tack of long-term flow data for Tom Creek.

_present.  In June of 1576, three sections of Tom Cresk were electrofished
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1. STHEAM
Hest Creek
2. DESCRIPTION

West Creek flows in a southerly direction for 10 miles before anter-
ing the Red Rock River above Limg Reservoir, It originates on the west slope
of the Snowcrest Range and drains a 15 square mile area. The drainage is con-
trolied by private individuals [46%), the USFS [43%). and the BLY {10%).
The majority of the stream (83%) flows through private land, which is
primarily used for grazing. The drainage is characterized by grassiand/
sagebrush covered hilsides. Only the headwater area containe timbered
stopes. West Creek flows with a fairly steep gradient of 52 ft per
1,000 ft.  The riparian zone is composed of willow, aspen, sage, grasess
and sedges. -~ The upper portion of the channe!l ig characterized by exténsive
beaver dam construction, causing the stream to lose its fluvial nature,
Mejor tributaries of this 6 ft wide stream are Middle and Anfon Creeks.

Lands within the West Creek drainage are used for Tivestack orazing.,
hay production and recreation mainly in the form of hunting. The hunt-
ing district encompassing the West Creek drainage is one of the more
neavily used areas during the big game season. Hunting pressure for elk
was estimated at 13,083 hunter-days during the 1979 season {MDFWF, 1980a}.

ky
L
3

in general, the habitat and overall condition of West Cresk is onoor
(BLM, unpublished data). The substrate is compacted with fine sediment,
virtually eliminating a1l spawning gravels. Bank erosion is high,
primarily due to bank slumping and channel scouring. This is orimarily
caused by Tivestock trampling and overgrazing of the banks. Stream
Ccrossings by vehicles are also contributing to the problem. Numerous
beaver dams and debris Jams are found throughout the channel creating
barriers to fish movement. Although the riparian vegetation is fairly
dense on many sections of stream, in areas where cattle graze onty 37%
of the stream is shaded and the depth of the water has decreased due to

the widening of the channel.
3. FISH POPULATIONS

During 1980, five stream habitats varying from beaver ponds to riffle-
run sections were electrofishad on West Cresk. Section lengths varied
from 100-1,000 ft. A1l were located in T733%, R4W, Sec. 6D, HNo fish
were caplured or observed in these sections. Major factors 1imiting the
fishery include the complete Tack of spawning areas as a result of
compaction by sediments and numerous beaver ponds and debris jams which
hinder upstream movement (BLM, unpublished data).

In 1952-53, Nelson {1954a) surveyed various tributaries of the Red Zock
River to assess the status of arctic grayling sopuiations.,  Twe young-of-
the-year grayling were collected near the mouth of West Creek, indi-
cating that this stream was used in the past by grayling for spawning and
the rearing of youn
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4. FLOW RECOMMENDATIONS

Cross-sectional measurements were collected in 3 45.6 ft riffle-
run sequence located in Ti35, R4W, Sec. 80. Five C?gggwgeg§éﬁns were
laced within the sequence. The WETP program was calibrated to field
ata coliected at flows of 2.6, 4.1 and 12.0 cfs.

5

fi W o]

The relationship between wetted perimeter and flow for the composite
of two viffle cross-sections is shown in Figure 27. The lower and upper
inflection points occur at 2 and 4 cfs, respectively. Based on an evaluation
of existing fishery and other resource information, a flow of 2.0 cfs
is recommended for the Tow flow period {July 16 - May 15). Because Tong-
term Tiow records are unavailahle for West Creek, recommendations for
the high flow period {May 16 - July 15) cannot be derived.
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Figure 27. The m‘%a%m%sm; between wetted perimeter and flow for a
composite of two riffle cross-sections in West Creek,
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