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IMTRCBUCTION

The purpose of this report is to provide the U.5. Forest

Eeryioewithtnstream Flow retated information Ffor BO tyout stpaams

and rivers in western Montana. These streams are generally of
mutual interest to both the Montana Department of Fish, Wildlife
and Parks and the U.S. Forest Service due tp their high fishery,
recreational and other resource values. '

Two types of basic instream flow information are provided.

They consist of fish popuiation data and a guantification, in
terms of cubic feet of water per second, of the instream flows
needed for maintaining the existing fishery resource, Other
pertinent background and descriptive information for the streams
of interest is also provided. In additicn, the instream flow
contributions of the tributaries to the Smith River are alse
quantified and discussed in relaticn to their importance in satis-
fying the instream water right of the MDFWP for the Smith River.

The 80 contract streams are organized in alphahetical efder
by river drainage. These drainages are:

Beaverhead and Red Rock

gig Hole

Flathead

Gallatin

Jefferson

Madison

Mainstem Missouri abdve ﬁanyan Ferry Dam
Ruby ,

Smith -

Yellowstone and Shields -

The methodologies used in quantifying the instream flow needs,
Fish sampling tethn1ques and other related ?n;@rmatf@n are fh&z
oughly discussed in the following sections.



INSTREAM FLOW METHODOLOGIES

The best and most accurate method for determining the instream flow
needs for fish and wildlife purposes is io derive the actual flow and
hiological 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 is not a practical means of
deriving future recommendations due to the excessive time, cost and man-
nower required to collect field data. Consequently, flow recommendations

compatible with existing budget and time constraints, yet provide
accepiable and defendable recommendations.

The method of the MDFWP divides the anpual flow cycle for the head-
water streams and rivers inte 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 nonrunoff
or low flow period which is characterized by relatively stable base flows
maintained primevily by groundwater cutflow. 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 Tow flow period.

Separate instream flow methodologies are appiied to each period,
Further, it is necessary to classify a waterway as a stream or river and
to use a somewhat different approach when deriving low flow recommendations
for each. & waterway is considered a stream if the mean annual flow is
less than approximately 260 cfs. The vast majority of waterways dis-
cussed in later sections have mean annual flows less than 100 cfs.

iethodology for Low Flow Period - Streams

The methodology chosen for deriving Tow flow recommendations for
headwater trout streams is primarily based on the assumption that the
food supply is a major factor influencing 2 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 aquatic invertebrates
which are primarily produced in the riffie 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 viffle areas. This method is a stichtly modified version of the
Washington Method {Collings, 1972 and 1974} which is based on the premise
that the rearing of juvenile salmon is preportional to food production which
in turn is proportional to the wetted perimeter in riffle areas. The
idaho Method (White and Cochnauer, 1975 and White, 1976) is also based on
a similar premise.

Wetted perimeter is the distance aleng the bottom and sides of a
channel 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 perimeter is not constant throughout the
entire range of fiows. An example of a relationship between wetted
nerimeter and flow for a riffle cross-section is illustrated in Figure £

y
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WETTED PERIMETER (FT)

Figure 3.

5 o 15 20 25
FLOW (CFS)

An examplie oF a relationshipn betwesn wetted perimeter and flow
for a riffle cross-section.
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here are generally twe points, called inflection points, on the plot

of wetted perimeter versus flow at which the rate of Toss of wetted
perimeter 1s significantly changed. 1In the example (Figure 2 ), these
Inflection points cccur at appreximate flows of 8 and 12 cfs. Beyond
the upper inflection point, large changes in flow cause only very small
changes in wetted perimeter. The area available for food production is
considered near optimal beyond this inflection point. Below the upper
inflection poini, the stream begins to pull away from the riffle bottom.
At the Tower inflection point, the rete of loss of wetted perimeter begins

to.-rapidly.accelerate. - Once- flows are reduced below the - lower nflrection

point, the riffle bottom 15 being exposed at an accelerated rate and the
area available for food preduction greatly diminishes.

The wetted perimeter-flow relationship may also provide an index
of other limiting factors that influence a stream's carrying capacity.
One such factor is cover. Cover, or shelter, has long been recognized
as one of the basic and essential components of fish habitat. Cover
serves as a means fTor avoiding predators and provides areas of moderate
current speed used as resting and holding areas by fish. It is fairly
well documented that cover improvements will normally increase the carry-
ing capacity of streams, especially for larger size fish. Cover can he
significantly influenced by streamflow.

In the headwater streams of Montana. overhanging and submerced bank
vegetaticn is an important component of trout cover. The wetted perimeter-
flow relationship for a stream channel may bear some simifarity to the
relationship between bank cover and flow. At the upper inflection point,
the water begins to pull 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
Tower inflection point, the water is sufficiently removed from the bank
cover to severely reduce its value as fish shelter. 1t is reasonable
Lo assume that this premise would be more acceptable if the wetted perimeter-
flow relationships were alse derived for pools and runs. areas normaliy
inhabited by adult trout. However, cross-sections through pools and runs
may not be necessary. When the wetted perimeter-flow relationship for
riffles and the composite of all habitat types {pools, runs and riffles)
comprising a study section are compared, as illustrated in Figure 3 , the
shape of the curves and, consequently, the flows at which the inflection
points occur, are very similar. This similarity is prabably explained
by the fact that most headwater streams, due to their high gradients,
tend to be mainly comprised of riffle areas. Pools are generally few
in number and pocrly developed. A riffle area, therefore, describes the -
typical habitat type that normally occurs throushout most headwater
streams.

It has been demonstrated that riffies are alse critical areas for
spawning sites of brown trout and shallow inshore areas are requirved
for the rearing of brown and rainbow trout fry {Sando, 1981). 1t is,
therefore, assumed that, in addition to maximizing bank cover and food
production, the flows exceeding the upper inflection point would also
provide Tavarable spawning and rearing conditions.
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Riffles are the avea of a stream most affected by flow reductions
{Bovee, 1974 and Nelison, 1977). Consequently, the flows that maintain
suyitabie riffle conditions will also maintain suitable conditions in
pacls and runs, areas normally inhabited by adult trout. Because
riffies are the habitat most affected by flow reductions and are essential
for the weli-being of both resident and migratory trout populations,
they should receive the highest priority for instream protection.

The wetted perimeter/inflection point method provides a range of

flows. {between the lower and upper inflection points) from which. a
single instream flow recommendation can be selected. Flows below the
Tower inflection point are judged undesirable based on their probable
impacts on food production, bank cover and spawning and rearing habitat,
while flows exceading the upper inflection point are considered to
orovide a near optimal habitat for trout. The flows at the lower and
upper inflection points are believed to bracket those flows needed to
maintain the Tow and high Tevels of aguatic habitat potential. These
flow Tevels are defined as follows:

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

which will consistently produce abundant, healthy and thriving
aguatic populations. In the case of game fish species, these

flows would produce abundant game fish populations capable of sus-
taining a2 good to excellent sport fishery for the size of stream
invelved. For rare, threatened or endangered species, flows to
accomplish the high Tevel of agquatic habitat maintenance would:

1} provide the high population Tevels 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 Aquatic Habitat Potential - Flows o accomplish a JTow
tevel of zquatic habitat maintenance would provide for only a low
population abundance of the species present. In the case of

game Fish species. a poor sport fishery could still be provided.

For rare, threatenad or endangered species, their populations would
exist at low or marginal levels. In some cases, this fiow level

would not be sufficient tc maintain certain species.

The final flow recommendation is selected from this range of flows
by the Fishery biclogist who colliected, summarized and analyzed all
relevant field data for the streams of interest. The biclogist’s
rating of the stream resource forms the basis of the flow selection
process. Factors considered in the biclogist's evaluation include
recreational usage, the existing level of environmental degradation,
water availability and the magnitude and compositicon of existing fish
populations. The Tish population information, which is essential for
a1l streams, i3 a major consideration. A nonexistent or poor fishery
would Tikely justify a fiow recommendation at or near the Tower inflection
point uniess other considerations, such as the presence of species of
special concern (arctic grayling and cutthroat trout), warrant 2 higher
fiow. In general, only streams with exceptional resident fish populations
or those providing crucial spawning and/or rearing habitat for migratory
popuiations would be considered for a recommendation at or near the upper



inflection point. An exception are those tributary streams that are
an essential source of the water that is needed for maintaining down-
Siream agquatic habitat. In this particular situation, water supply is
the overriding consideration. Streams in this category inciude Cabin
and Beaver Creeks of the Madison drainage and the West Fork of the
Madison River. These and other exceptions are thoroughly discussed in
iater sections.

The process of deriving the flow recommendation for the iow flow
period, thusly, combines a field methodology (wetted perimeter/inflection

existing stream resocurce.

The wetted perimeter-fiow relationships are derived using a wetted
perimeter predictive (WETP) computer program develcoped in 1980 by the
Montana Department of Fish, Wildlife and Parks (Nelson, 1980). This
program was designed to eliminate the relatively complex data coliecting
procedures asseciated with the hydraulic simuTation computer models
in current use while providing more accurate wetted 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 Teast-squares it of log-stage versys log-discharge. Cnce
the stage-discharge rating curve for each cross-section is 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
Lo predict the wetted perimeter at most flows of interest,

The program should be run using three sets of stage-discharge data
coilected at a2 high, infermediate and jow Tlow. Additiocpal data sets
are desirable, but not necessary. The three measurements are made when
runoff is receding (high flow), near the end of runoff (intermediate
flow) and during late summer-garly fall {Tow flow). The high flow
should be considerably Tess 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
fowest calibration fiows is needed in order to compute a linear, stoping
rating curve (Figure 4 1},

The WETF program can be run using only fweo sets of stage-discharge
data. This practice is not recommended since substantial "two-point’
error can result. However, when only two data sets are cbtainable, the
nigher discharge should be at least twice as high as the Tower discharge.

The WETP model is invalidated if channel changes occur in the study
area during the data collecting process. For this reason, the coliection
of the field data needed for calibrating the program should be compieted
during the period beginning when runoff is receding and ending with the
onset of runoff the Tollowing year. The stream channel is cxpected to
be stable during this period.

bpoint method) with a thorough evaluation-by-a-fielc biotogist OF tha - e
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Cross-sections were placed in an area that typified the stream reach
for which instream Tlow recommendations were 1o be derived. tor the
headwater streams, this would mean a sequence from the head of 2 riffle
to the head of the next riffle. This secuence was described using from
5 to 10 cross-sections.  The cross-seciions were placed to describe the
typical habitat types in the proportion that they occurved within each
sequence. The cross-sections were classified as riffies, runs or pools
and recorded. The cross-sections through pools and runs were subsequentiy
eliminated from the analyses since, as previously explained, there
appears to be 1ittie justification or advantage for their use in the

fiow recommendation process.

The recommendations were selected solely from the wetted perimeter-
flow relationships for riffle areas. [T two or move riffle Cross-
sactions were available, the computed wetted perimeters for all riffile
cross-sections at each flow of interest were averaged and the recommendation
selacted from the wetted perimeter-flow relationship for the compesite
of all riffle cross-sections.

The limitations and advantages of the WETP program, as well as Tield
data reguivements and surveying technigues, are discussed by Nelson
(19807).

Methodology for Low Flow Period - Rivers

The wetted perimeter/inflection point method will, if used correctly.
pwnwééd defendable flow recommendations for the headwater trout streams.
Whil he underlying assumptions of this method appear valid, it cannot
yet ée sa‘ﬁ that the method enables the bLiclogist to accurately predict
the effects of fliow reductions on the trout standing crops and the
carrying capacity of the aguatic habitat. The validation of this method
can only be accomplished by comparing the range of possible flow recommendations
generated by the method to those recommendations derived from the actual
relationsnips between trout standing crops and flow.

The Montana Depariment of Fish, Wildlife and Parks completed a study
in 1980 that validated the wetted perimeter method as applied to the
trout rivers of southwest Montana [Nelsocn, 1980a, 19800 and 1980c). In
this study, the actual trout standing crap and flow relationship were
deréveé from long-term data collected Fov five reaches of the Madison,

allatin, Big Hole and Beaverhead Rivers, all nationally acclaimed
wild trout fisheries. These rel Tationships provided 2 range of flow
recommendations for each reach. Flows less than the Tower Timii were
”Qdﬁﬁﬁ undesivable singe they Ted to substantial reductions of the

standing crops of adult Trout or the standing crops of a particular
aroun of adults, such as trophy-size trout. Flows greater than the
upper 1imit supported the highest adult Sﬁaﬂﬁiﬂﬁ crops during the study
period. Flows beitween the lower and upper Timits are broadly defined
as those flows sypporting intermediate standing crops or those standing
crops that normally occur within each reach, The finral recommendation
was selected from this range of Figws.

¢ relationships for

The range of filows derived from the
ivaed from the wetted

.
the Tive river reaches were compared to those de
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o
Eoe
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perimeter method as applied to riffle areas. The study results showed
that the inflection point flows had a somewhat different impact on the
trout standing crops of rivers than previously assumed for streams.

For rivers, the flow at the upper inflection peint is a fairly reliable
estimate of the lower Timit of the range of flows derived from the trout-
flow relationships or, in other terms, flows less than the upper
inflection point are undesirable as recommendations since they lead to
substantial reductions of the standing crops of adult trout.

The flow at the upper inflection point is not necessarily the pre-
ferred recommendation for all trout rivers. The "Blue Ribbon" rivers
would generally require a higher flow in order to maintain the sport
fishery rescurce at the existing level. For those rivers having a
lower resourceé rating, the flow at the upper inflection point may be
a satisfactory recommendation. In general, flows less than the upper
infilection point are undesirable as flow recommendations regardless
of the existing state of the river resource.

For those rivers that support resident salmonid populations and pro-
vide crucial spawning and/or rearing habitet for migratory populations as
well, the flow recommendations derived from the wetted perimeter/
inflection point method would, in addition to maintaining the resident
population at the existing level, also serve fo:

1} facilitate the movement of adults to upstream spawning
areas and their return to downstream residencies,

2} maintain favorable spawning and incubation habitat,

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

4} facilitate the movement of juveniles to downstream adult resi-
dencies.

Methodology for High Flow Period - Streams and Rivers

Several major components of aguatic habitat in river systems are re-
Tated to the physical features and form of the river channel itself. Over
time. aguatic popuiations have adapted and thrived within the physical
contraints of channel configuration and flow. Basic to the maintenance
of the existing aquatic populations is the maintenance of the existing
habitat that has historically sustained them,

t 1s generally accepted that the major force in the establishment
and maintenance of a particular channel form in view of its bed and
pank material is the annpal high flow characteristics of the river. 1t i3
the high spring flows that determine the shape of the channel rather
than the average or Tow flows.

Most unregulated headwater streams and rivers in Montana are
characterized by an annual spring high water period which normally
ceeurs during May, June and July and results from spowmelt in the
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mountainous headwaters. Annual spring flow dzi ions on unreguiated
streams are heavily dependent upon Sﬁﬁ%paﬁﬂ and its rate of thawing.

On regulated streams, the occurrence and megnitude of the high water
period may vary depending upon reservoir gperation and storage capacity.

The major functions of the high spring flows in the maintenance of
channel form are bedlicad movement and sediment transport. It is the
movement of the bed and bank material and subseguent depesition which
forms the mid-channel bhars and, subseguently, the isiands. High fiows
are.capable of _covering already established bars with fiper material

which leads successively to vegetated islands. Increased discharge
associated with spring runoff also results in a flushing action wiich
removes deposited sediments and maintains suitabie gravel conditions
for aguatic insect production, fish spawning and egg inc abation.

?edaeany the high spring flows beyond the Quzn% wnere the major
amount of bedload and sediment is transported would intervupt the
ongoing channel processes and change the existing channel form and
bottom substrates. A ssgn;f%can*l; altered channel configquration would
affect both the abundance and species composition of the present
aguatic populations by altering the existing habitat types.

Several workers {Leopold, Wolman and Miller | US Bureau of
Reclamation 1973, and Emmett 1975) achere o the ¢ that the form
and configuration of river channﬂis are shaped by and designed to
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gmmodate a dominant discharge. The discharge which s% most commoniy
erred to as a dominant discharge is the bankful discharge {Leopold,
Wolman and Miller 1964, Emmett 1975). Bankful discharge is defined

as that flow when water just begins to overflow onto the active fiood-
pilain.

Bankful dischargﬂ tends to have @ constant frequency of occurrence
amcrﬂ rivers {Emmeti 1975). The vecurrence interval for bankful dis-
charge was determined by Emmett (1975} %o be 1.5 years and is in close
agreement with the frequency of bankful d?scnarge reporied by other
studies { eopold, Wolman and Miller 1964, Emmett 1972).

The bankful discharge for streams and rivers was estimated by using
the 1% year freouency pesk flow., The 1k fear freguency peak flow was
ﬁ%iﬂ?ﬁ“nﬁd by iﬁverps?at1cn between the 1.25 and 2 YEeIr ?requa%ry peak
flows as supplied by the USGS for the streams and rivers in guestion,

is not presently known how long the bankful flow must be main-

o accomplish the necessary channel formation processes. Until

5 further clarify the necessary duration of the bankful discharge,
-
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tion period of 24 hours is chosen.

A g?aéuaé rising and recading of flows should be associated with
minant discharge and the shape of the spring hydrograph should
hat which cccurs naturally. USGS Flow records were used to
the time when the high Tlow pericd and peak Tiow ﬁ§rm&=§j
a given stream. The é;%iﬁaﬁt discharge is reguested for
ar Qd when 1t normally occurs. TFlows are increased from a base
evel to the dominant discharge in Z2-wesk intervals at tne 80th
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percentile flow lavel, corresponding to the natural timing of the high
fiow period. :

The 80th percentile is the flow that is exceeded in & of 10 years
ar, in other terms, in & years out of 10 there 1s more water than the
B0th percentile flowing in the stream. The 8Cth percentile was chosen
in part because of its compatability with irrigation development. To
economically develop efficient, full-service irrigation systems., a good
water supply is considered necessary in about 8 years out of 10, on the
average {MDNRC, 1976). It is also our belief that the high Tlow months

fan Withstand substantial withdrawals and not alter the basic functions
of channel maintenance. - The 80th percentile flows allow for substantial
water depletions.

The above instream flow method, which is termed the dominant discharge/
channel morphalogy concept, can only be applied to those streams and
rivers having at least § years of continucus USES gauge records. While
10 years is the minimum period of record the USGS considers adeguate
for deriving reliable estimates of the BOth percentile flows, a minimum
pericd of 9 years is used for this report.

High flow recommendations cannot be derived for the vast majority of
streams and rivers considerad in this report because most lack leng-term
flow records.

FISH POPULATIONS

Upper Yellowstone and Missouri River Drainages

The salmeonid populations within the contract streams of the upper
Yellowstone and upper Missouri River drainages primarily consist of year-
round residents. These fish are non-migratory, completing all their 1ife
functions and stages in a relatively short stretch of stream. Unlike
resident populations, migratory populations reside as adults and/or sub-
adults in a river, lake or reservoir and use the tributaries for spawning
and the rearing of their young. The Scuth Fork of the Madison River,
which is a spawning and rearing stream for adult brown trout residing
in Hebgen Reservoir, is the only contract stream within these drainages
in which rearing trout of a migratory population are known to comprise
a significant portion of the existing stream population.

Fiathead River Drainage

Investigations into the status and Tife history of the westslope
cutthroat trout and bull trout fishery in the upper Flathead River Basin
and Flathead Lake are presently being conducted by the Montana Department
of Fish, Wildlife and Parks (Graham et al. 1980, Fraley et al. 1581,
Leathe and Grzham 1981). It is necessary to understand their Tife
history to adequately assess habitat requirements necessary to maintain
the fishery. Adeguate instream flows in the river system are necessary
to provide adeguate rearing habitat for juvenile cutthroat and bull
trout, a downstream migration corridor for juvenile fish to Flathead
Lake, an upstream migration corridor for spawning cutthroat trout in the
spring and bull trout in the summer and Tall, and year-round habitat
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for resident cut throat trout and mou ﬂ%az? w%zt fish., A brief 1ife history
is presented Tor tzé cutthroat and bull irou

The bull trout population in the Flathead drainage s aimost entirely
adfiuyvial, 1iving in 2 lake as subadults or adulis and i 1@@(@@1@@ into

tribytaries to spawn. The mwraa}r}: pattern of bg@é trout is similar In ‘
the Morth and b addie Forks., Tnese fish reside in Flathead Lake, begin

moving up the Tower Flathead River i& early spring, suart to arrive in
their spawning tributaries in late summer and begin returning to the lake
in the fal]l

Three basic 1ife history patterns have been identified throughout the
range of westslope cutthroat trout. These patierns are migratory between
Takes and streams, migratory from small fributaries to main rivers, and
nonmigratory stocks {Behnke 1979} which ave referred fo as adfluvial, fiuvial,
and resident, respectively.

Adfiuvial westslope cutthroat spawners begin moving up the Tower
Flathead as early as February and probably move into tributaries sometime
in April or May. They spend a varying amount of Time on the spawning
grounds and most return to the main river around the time of neak runoff.
Block (1955) found spawners in North Fork streams June 17 and Johnson
{1963} felt cutthroat spawning peake£ in mid-Jdune. Time spent in the
river he%ween the tributaries and Flathead Lake appears cuite variabie.
Studies of cutthreat in three Idah ho streams indicaied o movement patisrn
upstream to upper drainages in spring and early summer, no movement
during the summer, and movement to the lower drainages in the fall {Johnson
and Biornn 1978, Thurow and Bjornn 1978).

Juvenile cubthroat and bull trout spend from one to four growing
seasons in the tributaries before moving into the main river. The majority
3Heﬁd +wo to three seasons in the tributaries. Adfiuvial Juvenile trout

migrate from streams in late spring and early summer. They may spend
sevﬁvaa months in the river hefore entering Flathead Lake.

FISH POPULATION ESTIMATES

As previously discussed, an evaluation of existing fish populations
ic an essential component of the flow recommendation process. In addition
to proyiding a weans for partially Jjustifying the selection of a particuiar
flow recommendation, the fish data also serve i¢ document the siate of the
existing Fishery resource. Personnel of the Montana Department of Fish,

Witdlife and ?urxs expended considerable time and effort in collecting
this information and summarizing it for use in the revﬁTmezdaa%@n DYOCess
and for comparisen with the populations of other stream and rivers.

Two technigues, electrofishing and snorkeling, were used in Surveying
1 populations and estimating standing crsﬁﬁﬁ These techniques are
ussed as follows,

tlectrofishing

(“

Fish populations in the sireams he upper Missouri and Yellowstone
ﬂr?éaages were sampled using a2 bank E@ftr%ssgazﬁg unit basically con-
sisting of a 110 volt Honda gas generator, a Fisher shocker box, a 200
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cord, & stationary negative electrode, and a hand-held, mobile positive
electrode. For the larger waterways. a boat mounted electrofishing unit
was sometimes required to effectively sample the population. A mild
electric shock temporarily immobilizes the fish Tocated in the immediate
yicinity of the positive electrode, allowing them to be dip netted. The
fish capturing efficiency of the units is highly variable since efficiency
rates are influenced by stream size, the magnitude of the Flow, water
clarity, specific conductance, water temperature, cover itypes and the
species and size of fish. For the waterways considered in this report

up o approximately 47 percent of the total population was captured during

a single electrofishing vum,

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 Targer
waterways sometimes required longer sections in order to obtain reliable
astimates.

The standing crop estimates require at least two electrofishing runs
through each study section. During the firstormarking run, all captured
fish avre anesthetized,marked with a partial caudal fin ¢lip soc they can be
later identified, then released after individual Tengths 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 vun, all captured fish are again anesthetized and released
after the lengths and weights of all new {unmarked) fish and the length
only of all marked fish are reCﬁEded The populatien estimate js basically
obtained using the formula P = X: where P is the estimated number of fish.

M is the number initially marked5 { s the number of marked and unmarked
fish collected during the recapture run, and R is the number of marked
fish collected during the vecapture run. This formula, although somewhat
modiftied in its final form for statistical vreasons, is the basis of the
mark-recapture technigue.

The numbers of Tish are actuaily estimated by length groups. Those &
inch Tength intervals having similar or equal recapture efficiencies
comprise a length group. This grouping is necessary because recapture
efficiencies are dependent on fish size. Generally, electrofishing is
more effective for capturing larger fish due to their greater surface
area and their higher visibility when in the electric field. Because
recapture efficiencies are length related, the numbers of Tish must be
estimated by Jength groups, then added to obtain the total estimate.
Generally, at Teast seven recaptures are needed per length group in order
to obtain a stat}sf%cai?y valid estimate,

Pounds of Tish are obtained by multiplying the average weight of the
fish within each jength group by the estimated number, then adding to obtain
the total pounds., Estimates can also be gbtained Tor different age-
groups of fish. This mark-recapiure technique, which is thoroughly disv
cussed by Vincent {18771 and 1974}, has been adapted for computer analyses
by the DFWP.



Only electrofishing survey data, consisting of the species, numbers
and length ranges of captuyred fish, are provided for those streams in
which fish populations are tog sparse 1o ,ezéaﬁ?y sstimate ysing the mark-
recapture method. These comprise approximately 10 percent of the streams

discussed in this repari,

Snorkeling is preferable fo electrofishing as a t ie for

mmm

Y K]

obtaining population estimates in the sireams of the Fiathead drainage

hecause of the extreme clarity, low conductivity and inaccessibility of
many waters in the drainage. In wilderness areas and £ga ier National

Park where rng1ut§0ﬂq prohibit electrofishing equipment, snorkeling is
an effective and practical method for obtsining estimates. This methad
nas heen used with success in other drainages of high water clarity as

renorted in Graham et al, (1980).

Underwater observations of fish have often been used for studying
the behavior and density of fish (particularly salmonids] in streams.
in streams éike those in the upper Flathead drainage, Tow conductivity
and high water clarity Timit th¢ effectiveness of elecirofishing., Many
researchers have thus resorted to taking underwater counts of fish DOpU-
Tations using a single observer (Kennleyside 1962, Reed 1567, Pollard
and Bjornn 1973, Everest and Chapman 1972).

[vi]
]
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numbers are large or when ine obsorver’s
site is deep on ane sédes the observer posi
side and Tooks toward the deeper water. Si
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Individual pool, run, viffle, and pocket water habitats were snorkeled
on each reach of the North and Middle Fork Fiathead Rivers during the
summer of 1620, On the North Fork, two observers made underwater Tish
counts for each feature. Each observer worked up one side apd then down
the center of each feature., Features snovkeled on the HNorth Fork
consisted almost entirely of runs selected af random for each of the two

river reaches.

A move sxtensive Fish population census was conducted on the Middle
Fork, a smaller river where stream features are more easily defined.
During mid-summer, 1680, pool and run habitat units were snorkeled on a
14 mile 5&3??9? of river fram the headwaters to Schafer Meadows and 3
30 wile section from Schafer Meadows to Bear Cresk. Fish counts were
made in at least every third peol and fower randomly selected runs in
both sections by a single observer. Tne observer snorkeled up each
514

e anpd then down the center of esach featurs.

In late summar, fish density estimates wers made Bﬁ o 6.2 mile
(16 km) sections of the Middle Fork. ne section was Tocated upstream
from Schafer Meadows [headwaters to Cox Creek) and one was located
downstream (2 miles aei&w Schafer Meadows to Granite Cveek). In these

two sections, cbservers made ¥€sh population estimates in every third
oool, run, and pocket water feature and svery Tifth riffie feature.




Surface areas for each fealure snorkeled were calculated and average
densities per 100 sq ft were estimated for each species and age class.
The total numbers of each Teature or habitat unit in each 6.2 miie
section were counted and population estimates for each species by age
class were made for the 6.7 mile sections.

{utthroat trout estimates made by snorkeling and electrefishing in
12 North Fork tributary reaches were compared by Fraley et al. (1981).
Numbers of age U fish estimated by snorkeling were generaily higher
than numbers estimated by eTectrofishing. Numbers of age 0 fish are
difficult to estimate by any method which makes these resulis gquesticnable.
Graham {1977} reported difficuities in observing age 0 fish because of
their size and habitat associations. Snorkeling estimates for age I
cutthroat were higher than electrofishing estimates, white estimates
of mean numbers of age Il and 111+ fish were similar for each method.
Total astimates of age I and older cutthroat made by snorkeling
average 25 percent higher than electrofishing estimates for the 12
sections. The differences between the mean estimates of each method
were fested {paired t test) for each age class and for age 1 and older
cutthroat combined.  There was no significant difference between the
esté?ates made by the two methods at the 95 percent level {Fraley et al..
1981}, :

Electrofishing and snorkeling estimates were made for cutthvroal trout
in one Middie Fork tributary. The electrofishing estimate was made by
the mark-recapturs method and was 20 percent higher than the snorkeling
estimate for age I and olider cutthroat.

Fetimates of cutthreoat trout by the two methods varied between
streams, probably due to differences in the physical habitat characteristics
of the sections. Snorkeling appears more effective than electrofishing
for estimating cutthroat numbers in streams where Tevels of debris and
turbulence are not great. In secticns which have large amounts of
debris or water turbulence, electrofishing is probably a more effective
method,

Graham and Sekulich {in preparation} report that snorkeling estimates
of cutthroat numbers are comparable fo estimates made by varicus
methods of removal. Northcote and Wilkie (1963) found snorkeling to
bhe an effective method of estimating numbers of several species of fish.

Estimates of bull trout numbers for each age class were made by
snorkeling and electrofishing in four 328 foot (100 m) sections of
Morth Fork tributary reaches. Electrofishing estimates for age O
and age I bull trout were considerably higher than the snorkeling
estimates while estimates of age II and age 11T+ bull trout by hoth
methods were similar. Electrofishing estimates of age I, I1, and
PII+ byl tyroul combined were 27 percent higher than the snorkeling
gstimates. Paired T tests indicated no significant difference between
the means of the estimates for each age class made by snorkeling and
electrofishing, but the sample size was small., We believe the habits
of Juvenile bull trout make them move difficult to observe while
snorkeling than are cutthroat trout. A betier svalutation of snorkeling
as a method for estimating juvenile bull trout numbers wiil be made in

-~

19T after more sections are sampled,



WATER AVAILABILITY

The instream flow vecommendations presented in later sections will,
if enascted, Timit the availability of water Tor future consumptive users
and water deﬁz1a§Teﬁt projects, For future & Tanning, it is desirable to
define the pericd in which water in excess ol the fﬁiswmé idations is

available and to quantify this excess. This information is presented
where avaiiab?e in later sections. However. the discussion of water
avatlahility is limited $Gr the vast majority of streams since a
thorough evaluation reguires long-term flow recor rds which are presently

Tacking for all but a Tew contract streams.

The discussions of water availability basically consist of comparisons
of the monthly flow recommendations to the monthl y median and mean Tiows
of record. These statistics provide a measure of the pormat oy typical
fiow csnﬂaiWUH‘ The median is the flow that is excesded in b of 17 years
or in § years out of 10 there is more water than the median fiowing in
the Sifﬁaﬁa The median is preferred over themean because it s less
readily influenced by unusually high fiows which tend to cause the mean
o over estimate the norm. The mean Pather i?aﬁ the median., however,
is more commenly used as an indicator of normal flows Decause it is an
easier statistic o derive.

Although biased by high flows, the Fnr+h?y means  still compare
favorahly to the medians if derived from long-term gauge records.  The
similarity of these two values 1is %EEuﬁtrateﬂ in Table 1 which compares
f%@ mean and med ?an flows of record on a ﬁantw?y and annual basis for

typical unregulated stream {Bridger Creek) and viver (Big Hole River)
ﬁf the Upper Missouri drainage of southwest Montana. While monthiy
means and medians are similar, as indicated in Table 1 , the annual
means greatly excesd the annual medians. This is cha?asieristic of

uﬁ%%ﬁ&gaiﬂﬁ ﬁeadwatcr streams and rivers in fbéc? a large aa?centage
of f%e annual water yield is passed during a rel ivﬂ iy brief snow vunoff
pcr igd.  For these waterways, the median annual ?E@w is vastly superior

ihe mean annual flow as ap indicator of the @a“waa condition. For
reguéaL€§ streams. the annual mean and median values arve generally
more similar.

Median monthly flows are only ava‘ééa*
recommendations for éﬁﬁse streams havi ﬁg
USES geuge records. While ten years 1s
considers adeguate f@? dav%vén: reli bé@ & tes of monthly medians,

a minimum gﬂfied of 9 years is used “for th port. For those streams
having ons to nine years of continuous flow records or move than 9 years
85 discontinuous records, the mean monthly flows are substituted. The
relatively short period of time Tor which most of The monthly means
ere derived detracts somewhat from their reliability as indicators
the norm. These monthly means, while yﬁvyihg in reliabitity,

51111 provide some insight into water availability and, consaquently,
are a -eanﬁﬁgqu addition to the report. For the vast mejority of
contract streams which are rjaa=e§ by the USES, water 3va@§gb;§%tv in
mation is generaély Timited to a2 relatively few sporadic flow measure-
ments collected by various staie %ﬁd faderal agencies.
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Table 7 . Comparison of mean and median fiows of record (cfs) de-
rived from USGS gauge records for Bridger Creek and the Big
Hole River.

Bridoer Creekd®/ Bio Hole Riverd/

Meanl/ Medianl/ Means/ Medianf/
jan 7.2 5.6 349 144
Feb 8.9 5.7 363 328
Ma 15.5 10.5 445 400
Apr 64.7 52.60 1,526 1,290
May 158.0 141.0 3,449 3,150
Jun 104.0 75.5 4,121 3,970
Jul 31.9 283.3 1,347 1,330
Aug 13.6 12.2 482 445
Sep 10.9 .2 377 305
got 10.8 8.9 507 447
Nov 10.3 9.0 508 475
Nec 8.7 6.2 358 348
Anrual 36.6 12.0 1,157 480

a/ Bridger Creek near Bozeman, Montana.

%} Derived for a Z24-year period of vecord {1946-63).
¢/ 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).
T/ Derived for a 49-year period of record {1925-73}.

The final monthly flow recommendations selected for the streams
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 lowest for the year. These naturally
occurring Tow flows. when coupled with the adverse effects of surface
and anchor Jce 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
harmful to the already stressed trout populations. If trout populations
are to be maintained at existing levels, little or no water should be
removed during the crucial winter period.
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RULES OF THUMB

arious nonfield or office methods that ﬁﬁ’% e %égtﬁréﬁeé Flow
racarus as a means of deriving instream flow recommendations are
describad in the Titerature. OF these methods, the 3@3{ often used is
the Tennant Method {Tennant, 1575). Recommendations of the Tennant Method
are based on a fixed percentage of the mean annual flow of record with
the follewing percentages recommended for both cold and warm water
streams:

Harrative Description Recommended Base Flow Regimens Fisheries

of Flowsd/ Qet-Mar : Apr-Sent Classification
Flushing or Max. 2@%7 Gf the average flow -
Optimum Range 60%-100% of the average Tlow -
Dutstanding 40% 60% I
txcellent 20% 0% i1

Good 207 407 It

Fair or Degrading 109 309 1

Foor or Minimum 10% 10% -

Severe Degradation E % of average Tlow to 0 flow -

a/ Most appropriate description of the streamflow for fish, wildiife,
recreation and related environmental resources {adapted from Tennant,
1975},

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

sustain good survival habitat for most aquatic species and 60 percent as
prsgéfzrﬁ excellent to outstanding habitat for most acuatic species during
he

their primavy periods of growth And for the majority of recreational
uses. T1he yarcentages selected from the iab%e depend on the stream's
numerical rating in a fisheries classification system. The higher the
vating, the greater the percentage recommended.

Data presented by Neison (1980c) suggest that recommendations derived
rom a Tixed percentage method may be vailid for the "Blue Ribbon" trout
ivers of southwest Montana. His data suggested that the percentage of
tho mean annual flow salected as a recommendation depends on the channel
morphology with the wider, shallower rivers reguiring a higher percentage
of *ﬁc mean. The move fypical W??GFS of the stugy area req wiired instream
flows approximately aq&a? to at least 33% of the mean in ﬁ;&er to maintain
the high auality, wild trout fishery at an acceptabie, but Tar from the
most dtngaﬁﬁeg Emvei

=
H

s
i
i

grcontage
na, Any rules
d guidelines
t;we budget
%é n&t%@dw

The purpose of this section is to determing if g fixed
method is applicable to the headwater trout streams of Mon
of thumb »hat should emerge from this evaluation would oI
for deriving flow recommendetions for those streams 1n wh
and/or manpower constraints Timit the use of an accepted

alogy.
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For this evaluation, the fiows at the lower and upper inflection
points, as derived from the wetted perimeter method appiied to 38 streams
ot the upper Missouri River drainage of southwest Montana, are expressed
as a percentage of the mean annual flow {Table 2). The mean annual £1ow
ts the summary flow statistic most readily obtainable for gauged streams.
For ungauged streams, the mean can be estimated using various simulation
modeis. While the mean is not necessarily an indicator of the normai
flow condition, 1t 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 woetted perimetey

data were collectad.

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 fnnual Percentage of Mean Flow
Flow in cfs Lower Inflection Upper Inflection

Heaverhead and RBed Bock
River Tribs,

jaks
e

Big Sheep Cr. £5.0(261+ 31 77
Blacktail Deer Lr. Eﬁ,O{EB}E/ &7 93
Bloody Dick Cr. 0.2 -t 26 37
Grasshopper Cr. 51.6{23} 43 54
Horse Prairie Cr. 109.0( 7}5/ 22 35
Medicipe Lodge Cr. 35.5 = 28 34
Big Hole River Tribs.
Birch Cr. QQ,ﬂ{ZS)C/ 41 82
Canyon Cr. 31.8 o/ 6 16
Johnson Cr. 39.2 = 13 27
Miner Cr, 39.1(1) </ 8 26
Pattengail Cr. 48.5 = 41 49
5. Fork Big Hole R. 52.1(3) 23 46
Trail Cr, 85.3(8) 16 29
Willow Cr. 20.6(4) 35 63
Wise R, 187.0(7} 24 32
Gallatin River Tribs,
Big Bear Cr. 14.3{2} a7 28 £3
Bozeman Cr. 35.9 - 17 5
Bridger Cr. 36.6(24) 55 _ . B2
Hyalite Cr. {upper
reach) 67.2{47% ., 22 &0
Hyalite Cr. {at mouth) 69.5 §§ 29 36
Porcupine Cr, : 24,3 - 53 66
Reece Cr. 14,102} 43 128
Rocky Cr. 35.8(2; 4/ 22 67
Spanish Cr, 73.8 e & 108



Table 2, Continued,

Mean Annual Percentage of Mean Flow
Flow in cfs Lower Infiection Upper Inflection
Jefferson River Tribs, .
Boulder R. 67.5 §§ 27 33
Little Boulder R, 17.5 B/ 46 109
5. Boulder B, .1 pat 29 7
Whitetail Cr. 19,301} 2 36
Madizon River Tribs,
Beaver Cr. e Y 32 64
Cabin Cr. 74.2 5? 15 27
Cherry Cr. 35.2 7/ 37 825
Grayling Cr, 8C.0 3/ 39 75
Hot Springs Cr, 8.8 &/ 51 80
Indian Cr. 77.8 et 26 67
Jack Cr, 46.1{5} 5 134
K. Fork Madison R, 07.9(2} a5 74
Mainstem Missouri R, Tribs.
Crow Cr. 47,7015} 23 52
Sixteenmile Cr. 16.7(4} 30 90

2 perived from USGS gauge records. Years of record are in parentheses.
Fstimate from Farnes and Schafer, 1975,

Fotimate from the Dept, of Natural Rescurces and Conservation, 1561,
Estimate from Farnes and Schafer, 1972,

Cotimate from the Seil Conservation Service, 1976,

Estimate from Horpestad, 1976,

The Tower and upper inflecticon point flows for the 38 streams average
3 and £2%, respectively {(Table 3). The percentages derived for an
individual stream vary gfeatIy as indicated by the wide ranges and rela-
tively large standard deviations in Table 3. Lonﬁeqjen?;y§ the averages
derived from this analysis {33and 62% of the mean) are only useful in
deriving preliminary or reconnaissance level flow recommendations and
should not be used in place of an accepted fisld methodology.

s L ach

P

}#

Other investigators have also examined the fixed percentage technique,
Swank ang Prgggz;s (1976} indicated that an optimum instream flow for
ctreams within the area of the Blue. Wallewa and Cascade Mountains of
Oregon ranged from about 60-1007 of the mean annual flow. Wesche (19
found that the rate of Toss of the available trout cover in Wyoming's
sm 5?Ee streams (mean annual flows Tess than 100 ¢fs) is reduced at i
greatest rate at flows less than 25-27% of the mean,

974}

ts
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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 Missourd
River drainage of southwest Montana.

Number of Percentage of Mean Annual Flow
Ohservations Rangel{?7] Average(%) S5td. Deviation{%)

Lower Inflection

Flow 38 6- &7 33 15.3
Upper Inflection
Filow 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.
Petter 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, it appears that the fixed percentage technique is of Timited
value for deriving flow recommendations for the trout streams of southwest
Montana,
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BEAVERHEAD AND RED ROCK

RIVER TRIBUTARIES
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1. STREAM

Bloody Dick Creek

]

DESCRIPTION

Bloody Dick Creek originates in the Bitterroot Mountains of Southwast
Montana and flows in a southeasterly divection for approximately 24 miles
before joining Horse Prairie Creek, a tributary of Clark Canyon Reservoir.
The stream meanders through a riparian zone consisting of dense willows,

g;“aggeg aﬁﬂ 'FOT:DSE ?h@grad?entﬁf the30ftwidechanne} averageg

11 F£/1000 Ft.  Land ownership of this 135.5 square mile drainage is
shared by the USFS {70%), private individuals (217}, BLM (6%}, and the
State of Montana (3%). Major tributaries of Bloody Dick Creek include
Selway, Park, Lake, Eunice and U-Turn Creeks. Major lakes within the
drainage are Selway, Swift and Reservoir.

Lands within the Bleody Dick drainage arve used for hay production,
Tivestock grazing, timber harvesting, mining and recreational activities
such as fishing, hunting and camping. Access to the drainage is pro-
vidad by an unimproved gravel road pavalleling the stream. A campground
on Reservoir Lake is heavily used during the summer months and big game
season. Fishing pressure on RBloody Dick Creek during May, 1975 through
Aprit, 1976 was estimated by mail survey at 2,380 person-days (MOFG,
19763, This amounts to about 9% person-days/stream mile/year. Data
coliected from angler logs show that the catch is entirely comprised of
brook trout which average 7.1 inches in length (MDFWP, 1580b). Hunting
pressure during 1979 for the district encompassing the Bloody Creek
drainage amounted to 3,433 man-days for elk and 2,130 for mule deer
{MOFWF, 1580a).

Historically, mining for gold and silver has occurred in the Tower
reaches of the Bloody Dick valley {(Geach, 1972). Productivity of the
mining operations is unknown.

tnyironmental problems within the Bloody Dick drainage are mainly
related to livestock grazing. Grazing within the riparian zone aiong
nortions of the stream has caused loss of vegetative cover, widening of
the channel and minor erosion and mass wasting on ocutside meanders. The
Tower reaches of Bloody Dick Creek are dewatered during the summer irvi-
gation season. Logging on private land in 1978 caused considerable
erosion on a mile of the west slope bordering the stream. Stream
channel stability was evaluated by the BLM as good in 1977 (BLM, unpub-
Tiched data), Excessive peak flows are believed to be impacting the
Tower watershed.

The SCS {Farnes and Schafer, 1975} estimates the mean annual water
yield for the Bloody Dick drainage at 50,800 acre-feet (70.2 cfs]. The
75 and 50 year instantanecus peak flows are estimated at 1,600 and 1,840
cfs, vespectively.

Sporadic water chemistry measurements have been colliected by the
USFS during 1976-1980 (USFS, unpublished data). Bloody Dick Creek has
axcellent water quality characterized by a low specific conductance,

a neutral pH. and Tow concentrations of suspended sediment.
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3. FISH POPULATIONS

A 3,540 ft 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 brock trout, rainbow trout and
mountain whitefish., The mottled sculpin was the only nongame species
present.  The electrofishing survey data are summarized in Table 4 .

Table 4 . Summary of electrofishing survey data collected for a 3,540
t section of Bloody Dick Creek (795, RI15W, Sec. 26A-356R)

on July 24 and August 7, 1974,

Species No. Captured Length Range (inches)

Brook Trout 568 3.5-12.5

Rainbow Trout 168 Z2.9-14.9
9.1-18.3

Mountain Whitefish &0
Mottled Sculpin -

The total salmonid standing crop was estimated for the section using a
mark-recaptured method (Table 5 ). Estimates were obtained for all three
species of gamefish. The stream supports about 618 game Fish, weighing
102 pounds, per 1,000 ft. Brook trout, the dominant game species, comprise
about 78% of the total numbers and 53% of the total biomass. 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 ratic) was below average for streams surveyed. The mountain white-
fish accounted for 6% of the total game fish numbers., but 36% of the total
bicmass. OF the streams surveyed in the Beaverhead National Ferest,
Bloody Dick Creek supports one of the highest populations of gamefish.

Table & . Estimeted standing crops of gamefish in a 3,540 ft section of
Bloody Dick Creek (T9S, RISW, Sec. 26A-36B) on July 24, 1974.
Eichty percent confidence intervals are in parentheses.

Per 1,000 Ft

Species Lenath Group {inches) Number Pounds
Brook Trout 4.0- 5.9 254

6.0- 9.9 218

10.0-12.5 9

487 (+99) b4 (+8)

Rainbow Trout &.0. 5.9 69
£.0- 9.9 25
10.0-14.9 5

100 {+33) 12 (+2)
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Table 5 continued. Estimeted standing crops of gamefish in a 3,540 ft
section of Bloody Dick Creek {795, RISW. Sec. 26A-
IEY on July 24, 1974. Eighty percent confidence
intervals are in parentheses.

Per 1,000 Ft

Species Length Group {inches) Number Pounds
Mountain Whitefish .1-14.% 30
15.0-18.3 7

37 {+10) 36 (+9)

Total Game¥ish 618 {+105} 102 (#11)

An electrofishing survey was completed on a 300 ft section of Bloody
Dick Creek in 1953 (Nelison, 1954b). The brogk trout was the only game
species present. Two hundred and fifty-four brook trout, weiching a total

of 12.7 pounds and averaging 4.8 inches in length,were captured.
4, FLOW RECOMMENDATIONS

Cross-sectional data were collected in 2 66 ft subreach of Bloody
Dick Cresk {79S, RI5W, Sec. 14C). Five cross-sections defining the
riffle-pcol habifat were placed within the subreach. The WETP program was
calibrated to field data collected at flows of 20.0, 122.3, and 200.3 efs.

The relationship between wetted perimeter and flow for a single
riffie cross-section is shown in Figure 5. Lower and upper
inflection points occur at 18 and 26 cfs, respectively. Based on an
evaiuation of existing Tishery and recreational use information, a flow
of 24 ¢fs is recommended for the low flow pericd (July 16 - May 15).
Due to lack of long term flow records for Bloody Dick Creek, recommendation
for the high flow period (May 16 - July 15) cannot be derived.
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1. STREAM

Deadman Cresk

[

DESCRIPTION

Deadman Creek originates in the Bitterroot Mountains of southwest
Montana and flows in 2 northerly directicn for 17 miles before converging
with Big Sheep Creek, a tributary of the Red Rock River. The 25.5 square
mile drainage is controlied by the USFS (88%). BLM (10%) and private
landowners (24— —Deadman-Lreek-is-approximately. .10 JTeel w ioe..and

flows through a grassland/sagebrush landscape. The gradient averages
28 Tt per 1,000 ft. The riparian zone in the upper portion of the
drainage is generally composed of grasses and forbs with sparse woody
species. In the lower reaches, clumps of willow become more fraquent.
Major tributaries include Pine and Little Deadman Creeks. The bottom
substrate consists primarily of rubble and coarse gravel.

{ands within the Deadman Creek drainage are mainiy used for livestock
grazing, timber harvesting and recreation in the form of hunting and fish-
ing. Angler log data compiled by the MDFWP (1980B) show cutthroat trout,
averaging 7.1 inches in length, to be the only species caught. The Big
Sheep drainage is one of the more popular sage grouse hunting areas in
Montana., Elk, mule deer and antelope are also hunted. Access to the middle
reaches of Deadman Creek is provided by an unimproved road. The remainder
of the stream is accessible only by foot or horseback.

Txisting environmental concerns in the drainage are the loss of bank vege-

tation, streambank zrosion and sedimentation of the channel caused by the
overuse of the riparian zone by cattle and naturally occurring high-flows.,
Mass wasting, minor erosion and loss of undercut banks through trampling have
all been identified as problems c¢n stretches of Deadman Creek {BLM, unpub-

Tished data}. A road crossing the stream in its middie reaches has caused a
widening of the channel and a possible increase in stream sedimentation.

The $CS {Farnes and Shafer, 1975} estimates the 285 and 50 year
instantaneous peak flows for Deadman Creek at 300 and 345 cfs, respectively.

3. FISH POPULATIONS

A& 1,000 ft section of Deadman Creek was electrofished on July 25 and
August 15, 1980. Game fish present were cutthroat trout, rainbow
trout and cutthroat x rainbow hybrids. The mottied sculpin was
the only nongame species captured. The electrofishing survey data are
summarized in Table & .

Table & . Summary of electrofishing survey data coliected for a 1,000
ft section of Deadman Creek (T155, RIOW, Sec. 22C) on July
25 and August 9, T1980.

Species No. Captured Length Range (inches

Zainbow, Cutthroat and Rain-

out 143 4.0-12.7
Mottl

HE
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The standing crop of trout was estimated for the section using a mark-
recapture method {Table 7 . Due to the varying degrees of hybridization
between the two trout species present, a total trout estimate was calcu-
lated. This 1,000 £t section supports about 202 trout, weighing 223 pounds.
This 15 a relatively productive stream considering its size and high eleva-
tion. The condition of the trout {length to weight ratic) was above average
for streams surveyed.

Table 7 . Estimated standing crop of trout in a 1,000 ft section of

Dasdman Cresk {TT5S, "RIOW;, Sec,22C) on duly 25,1980+
Eighty percent confidence intervals are in parentheses.

Per 1,000 FL
Species Length Group {inches)  HNumber Pounds

Cutthroat, Rainbow and Cut-
throat x Rainbow Hybrid

Trout 4.0~ 5.9 116
&£,0- 9.9 23
10.0-12.7 3

207 (+34) 23 (+3)

The BLM {unpublished data) collected seven trout from Deadman Creek for
meristic analyses to determine the degree of hybridization within the popu-
lation., A moderately high degree of hybridization was found between the
native west slope 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 lo-
cated in T15S, RIGW, Sec. 22C. Five cross-sections were placed in the
sequence., The WETP program was calibrated to field data coliected at flows
of 7.4, 10.3 and 14.8 cfs.

Figure 6 illustrates the relationship between wetted perimeter and
flow for a composite of two riffle cross-sections. Lower and upper
inflection points occur at 4.5 and 2.0 cfs, respectively. Dased on
an evaluation of existing fishery, recreational use and other resource
information, a flow of 7.0 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 for Deadman Creek due to the lack of iong-
term flow data.
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S5TREAM
Fast Fork Blacktail Deer Creek
2. DESCRIPTICHK

The East Fork Blacktail Deer Creek originates in the Snowcrest Range
in southwest Montana, approximately 35 miles scuth of Dillon, Montana.
1t fiows for 15.5 miles in a northeasterly dirvection before Jjoining the
West Fork to form Blacktail Deer Creek, & tributary of the Beaverhead
River. Land ownership of the 56 sguare mile drainage is shared by the
USFS {43%7), Montana Department of Fish, Wildlife and Parks (36%) and BLM
{14%}. The East Fork flows in a 15-25 ft wide channel having an average
gradient of 19 ft per 1,000 ft. The riparian zone is vegetated with
conifers, willow, birch, grasses and sedges. Extensive beaver dam
development within the middle reach causes the stream tc lose much of
its flyvial nature. Major tributaries include Alkali, Indian, Rough,
Meadow and Lawrence creeks. The drainage is characterized by sacebrush/
arasstand slopes. and conifer covered headwater ridges.

Lands within the drainage are primarily used for wildlife winter
range, recreational activities, including hunting, fishing and camping,
and Yivestock grazing. Access is provided by an urimproved road paral-
leling the stream for its Tower 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,
monse, mute deer, game birds, waterfowl and many nongame species are
also found within the game range. Hunting District 324, which inciudes
the East Fork Blacktail Deer drainage, is 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 {(MDFWP, 1980a).

Field checks of anglers over a pericd of approximately 20 years have
shown this stream to be a highly popular sport fishery for pan-sized
qamafish. Brook, rainbow and cutthroat trout, rainbow x cutthreat
hyvbrids and mountain whitefish comprise the game fish creeled by anglers.
A creel census in 1974 showed a catch rate of 1.5 fish/hour for the East
Fork Blacktail Deer Creek during the summer menths (MDFWP, unpublished
data). Brook trout, which averaged 10.2 inches in length, comprise 97%
of the catch reported in angler logs {MDFWP, 1930b).

A17 lands within the East Fork drainage arve publicly cwned. Unly
USFS and BLM Tands within the upper drainage are currently being grazed
by Tivestock. Streambank stability and riparian zones are in fair to
good condition throughout the drainage (MDFWP, unpublished data and
Foggin et al,, 1978 ).

Fiow information was collected for the East Fork Blacktail Deer Creek
2.5 miles helow the USFS boundary from May - November of 1977 and 1978
{Foggin et al., 1579). Mean, minimum, and maximum recorded flows in
1577 were 16.7, 13.0 and 149 cofs, respectively. The mean flow for the
seven-month neriod in 1978 was 6C.6 ¢fs.  The minimum and maximum
recorded Flows were 13 cfs in November and 286 cfs in June, respectively.

Suspended sediment yields during 1977 and 1978 were measured 2.5
miles below the USFS boundary and 4.5 miles above the comvergence with
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the Middle and West Forks (Foguin et al., 1678). Average sediment yields
in pounds/acre were 306 and 352 for the upper and lewer stations,
respectively, Water guality at these two stations was characterized by

a moderate specific conductance, a slightly alkaline pH and Tow levels
of sulfate and mejor nutrients. A1) measured parameters were siightly
higher at the lower station.

Macroinvertebrate sampling at the upper station reveal an insect
community typical of high elevations and velecities (Foggin et al.,
1978}, The lower station supported taxa more tolerant io high turbidity
and warmer water. The biomass and diversity were greater at the lower

S5Lation.

Eiser and Marcoux (1972} found average turbidity readings for
stations located on the Tower reaches of the East Fork to be among the
towest of 39 stations sampled in the Beaverhead drainage.

3. FISH PCPULATIONS

Because extensive fisheries information was collected in 1974 and 1975
on two sections of the East Fork Blacktail Deer Creck, no further electro-
fishing was conducted (Peterson, 19758). Cne of the secticns 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 livestock. Grazing was discontinued in 1974 when the property was
ourchased by the DFWP. A relatively undisturbed section located 2.2
mites upstream served as a control.

Game fish species present in both sections in descending erder of
abundance were brook trout, rainbow trout and mountain whitefish. Cut-
throat trout are also present in small numbers. The mottled sculpin was
the only nongame species present. The electrofishing survey data for 1975
only are summarized for both sections in Table 8 .

Table & . Summary of electrofishing survey data collected in a 3,650
ft conircl section (T11S, R9W, Sec. 3) and a 4,860 ft dis-
turbed section {T11S, RSW. Sec. &) of Fast Fork RBlacktail
Creek in August, 1975.

Fish Species No. Captured Length Range {inches
Control Disturbed Controd Disturbed

Brock Trout 539 208 4.0-14.¢ 4.0-13.7
Rainbow Trout 34 2é 5.4-16.1 £.9~16.1
9.4-18.1 G.6-16.4

swuntain Whitefish 46 160
Mottied Sculpin - -
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The standing crops of trout in both sectiors in 1974 and 1975 were
astimated using & mark-recapture method.  The brock trout, the predominant
trout species, comprised over 27% of the total trout numbers and biomass
in hoth sections during both vears. In 1975, the control {undisturbed)
section supported about 164 brook and rainbow trout, weighing 52 pounds, per
1,060 ft of stream. The trout population ir the control section was about
two times greater than in the disturbed section {Table 9 }. The control
?ect§@n is characterized by the presence of a greater number of larger
rout., :

Standing crops of trout in a 2,650 Tt section near the mouth of East
Fork Blacktail Deer Creek were estimated in 1970 (Eiser and Marcoux, 1972).
The brock trout, the predominant trout species, accounted for 88% of the
total trout numbers. The rainbow trout was the other game fish species
captured. This section supports an estimated population of 114 trout,
weighing 34 pounds, per 1,000 ft.

Estimated standing crops of trout in a 3,650 ft control section

Table 9 .
{T11S, RS54, Sec. 3} and a 4,860 ft disturbed section (T115, R5W,
Sec. B) of Fast Fork Blacktail Deer Creek in August, 1975.
Eighty percent confidence intervals are in parentheses.
Conirol Disturbed
Per 1,000 Ft Per 1,000 Ft
Species Lenath Range {inches) Numbers Pounds  Numbers Pounds
Brook Trout 4,0- 5.8 43 49
6£.0- 9.9 &7 35
10.0-14.2 46 18
156{+11)48(+2) 102(+12} 23(+2)
fainbow Trout 6.4- 9.9 5 5
10.0-16.1 3 V4
a{+1}) a{+1) 7(+3)  3{+1)

o]
)

Total Trout

164(+11152(+2)

109(+12) 26(+2)

4, FLOW RECOMMENDATIONS

Cross sectional data were collected for an 81 ft riffle-pool sequence
located near stream mile 14.0 (71715, RBW, Sec. 34A).

were placed in this sequence.

data collected at flows of 19.9., 35.56 and £9.5 cfs.

Five cross sections
The WETP program was calibrated to field
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The relationship between wetted perimeter and flow for the composite
of five cross-sections is iilustrated in Figure 7. Lower and upper
inflection points cccur at 16 and 26 cfs, respectively, Based on an
evaiuation of existing fishery, recreational use and other resource
information, a flow of 20 ¢fs is recommended for the Tow flow period
(July 16 - May 15). A recommendation for the high flow period {May 16 -
July 15) cannot be derived due to the lack of long-term data for the
East Fork Blacktail Deer Creek.
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The relationship between wetted perimeter z2nd flow for a
composite of five cross-sections in the East Fork Blacktail
Deer Cresk.
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1. STREAW

fast Fork Clover Creek
2. DESCRIPTION

rast Fork Clover Creek originates in the Snowcrest Mountains of
southwest Montana and flows in a southeasteriy direction for approxi-

mately five miles before entering Clover Cresk. Clover Creek con-
+ipues for 7.5 miles before joining Welverine Creek, a tributary of the

Red Rock River. Land ownership within the 7.5 square mile drainage is
shared by the USFS (50%). State of Montana (35%), private individuals
{212), and BLM (4%). The 9 ft wide channel has an average aradient of

72 ft per 1,000 ft. The stream cascades through a riparian zone
vegetated with willow, grasses and forbs. There are ne major tributaries
to Fast Fork Clover Creek. The drainage consists of grassland/sage-
brush hillsides in the lower reaches and forested slopes in the upper
drainage.

| ands within the Fast Fork Clover Creek drainage are used for
livestock grazing, which occurs on private and public lands, and
recreation i the form of hunting, Tishing and hiking. An unimproved
road parallels the Tower 1.5 miles of stream. Access to the upper
reaches is provided by a trail system. Information gathered from angler
logs show that 86% of the caich consists of brook trout and the remaining
147 cutthroat trout {(MDFWP, 1980b). Both species average 5.8 inches in
length. This drainage is part of hunting district 324, one of the most
popular elk hunting areas in Montana, During the 1979 big game season,
13,083 hunter-days were recorded (MDFWP, 1980a}.

Potential and existing environmental problems within the East Fork
Clover Creek drainage are related to cattle grazing and other agricul tural
actiyities. The physical removal of willows and the over-grazing and
trampling of the riparian zone by Tivestock on portions of the siream
have contributed to the widening of the stream channel, destruction of
undercut banks and less of streambank vegetation.

in May - June, 1970, the East Fork of Clover Creek had the lowest

tyrbidity readings of 39 staticns sampled in the Beaverhead River drainage
(Elser and Marcoux, 1972). Suspended sediment levels do not appear to be

axcessive even during runoff.
3. TISH POPULATICNS

4 1,000 ft section of East Fork Clover Creek was electrofished on
July 27 and August 12, 1980. Game fish captured were Drook and cutthroat
trout, The only nongame species present was the mottled sculpin {Table
105,




Tabie 10 . Summary of electrofishing survey data collected for 2 1,000
ft section of the East Fork Clover Creek {T13S, R5W, Sec. 88}
on July 21 and August 12, 1980,

Spacies No. Captured Length Range. {inches)
Brook Trout S0 2.0-9.39
CEERRRRE TRGUE g g

Mottied Sculpin -

The standing crop of brock trout in the section was estimated using
a mark-recapture method {Table 11 ). This 1,000 ft section supports about
270 brook trout, weighing 35 pounds. When compared to other streams of
this size in the Beaverhead National Forest, the population and condition
of the trout are above average.

Table 11 . Estimated standing crop of brock trout in a 1,000 ft section of
East Fork Clover Creek {T13S, R5W, Sec. 8B} on July 21, 1980,
Eighty percent confidence intervals are in parentheses.

Per 1,000 't

Species Length Group (inches) Number Pounds
Brock Trout 4.0-5.9 111
£.0-9.9 154

270 (+101) 35 (+13)

The BLM (unpublished data} collected cutthreat trout from East Fork
Clover Creek for meristic analyses to determine the degree of hybridi-
zation within the population. Although more fish were needed for
pesitive conclusions, 1t appears that the trout of the East Fork are
Yellowstone and westslope cutthroat hybrids.

4. FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 78 ft rifflie-pool seguence
Tocated in T135, REW, Sec. 8B. Five cross-section were placed within this
sequence. The WETP program was calibrated to field data collected at
fiows of 4.2, 5.9 and 10.4 cfs.
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The relationship between wetted perimeter and flow for the composite
of two riffle cross-sections is shown in Figure 8 . The Tower and upper
inflection points occur at 2 and 4.5 cfs, respectively. Based on an
evalyation of existing fisheries, recreational use and other resource
information, a flow of 4.0 ¢fs is recommended for the fow flow period
(duly 16 - May 15}, Flow recommendations for the high fiow period
{(May 16 - July 15) cannct be derived for the fast Fork Clover Creek due
to the lack of long-term fTlow data.
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Figure 8, The relationship between wetted perimeter and flow for a
composite of two riffle cross-sections in East Fork Clover
Lresk.
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1. STREAM
West Creek

2, DESCRIPTION ' ,

West Creek flows in a southerly directicn for 10 miles hefore enter-
ing the Red Rock River above Lima Reservoir. It originates on the west siope
of the Snowcrest Range and drains a 15 square mile area. The drainace is con-
trolled by private individuals {46%), the USFS {43%}, and the BLM (10%).

The majority of the stream (83%) Tlows through private land, which is
primarily used for grazing. The drainage is characterized by grassland/
sagebrush covered hilsides. Only the headwater area contains timbered
slopes. West Creek flows with a fairly steep cradient of 52 ft per

1,000 ft. The riparian zone is composed of willow, aspen, sage, grasses

and sedges. The upper portion of the channel is characterized by extensive .
beaver dam construction, causing the stream toc Tose its fluvial nature.
Major tributaries of this 6 ft wide stream are Middle and Anton Creeks.

Lands within the West Creek drainage are used for Tivestock grazing,
hay preduction and recreation mainly in the form of hunting. The hunt-
ing district encompassing the West Creek drainage is one of the more
heavily used areas during the big game season. Hunting pressure for elk
was estimated at 13,083 hunter-days during the 1979 season {MDFWP, 1980a).

in general, the habitat and overall condition of West Creek is poor
{BLM, unpublished data}. The substrate is compacted with fine sediment,
virtually eliminating all spawning gravels. Bank erosion is high,
primarily due to bank slumping and channel scouring. This is primarily
caused by Vivestock trampling and overgrazing of the banks. Stream
crossings by vehicles are alsc contributing to the problem. Numerous
beaver dams and debris jams are fcound throughout the channel creating
arriers to fish movement. Although the riparian vegetation is fairly
dense on many sections of stream, in areas where cattle graze only 37%
of the stream is shaded and the depth 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 electrofished on West Creek. Section lengths varied
from 100-1,000 ft. A1l were located in T13S., R4W, Sec. 60. No fish
were captured or observed in these sections. Major factors limiting the
fishery inciude the complete lack of spawning areas as a result of
compaction by sediments and numerous beaver ponds and debris jams which
hinder upstream movement (BLM, unpublished dataj.

In 1852-53, Nelson {1554a) surveyed various tributaries of the Red Rock
River to assess the status of arctic grayling populations. Two young-of-
the-year grayling were coliected near the mouth of the West Creek, indi-
cating that this stream was used in the past by grayling for spawning and
the rearing of young.



4. FLOW RECOMMENDATIONS

Cyoss-sectional measurements were collected in a 45.6 ftaréffie»
run seguence located in T13S, R4W, Sec. g0, Five cr3§5w§ect1@nﬁ were
placed within the sequence. The WETP program was calibrated to field
datz collected at flows of 2.6, 4.1 and 12.0 cfs.

The relationship between wetted perimeter and fiow for the composite
of two riffle cross-sections is shown in Figure 9 . The lower and upper

inflection. points occur.at 2 apnd 4 cfs, respectively. Based on an evaluation .. . .. .

of existing fishery and other rescurce information, a flow of 2.0 cfs

is recommended for the low flow period (July 16 - May 15). Because Tong-
term flow records are unavailable for West Cresk, recommendations for

the high flow pericd {(May 15 - July 15) camnot be derived.
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Figure 9. The relationship between wetted perimeter and flow for &
composite of two riffle cross-sections in Kest Creck.
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EIG HOLE RIVER TRIBUTARIES
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STREAM

el
@

Birch Creek

DESCRIPTION

fan]
M

Birch Creek originates in the West Fioneer Mountain Range of southwest
Wantana and flows in an easterly direction for 18.5 miles before entering
the Big Hole River, 4.5 miles south of Glen, Montana. The 48 square mile
drainace iz controlled by the USFS (73%), private individuals {18%), BLM

(79), and the State of Montana {2%). The average gradient of the 20 ¥t
wide channel is approximately 43 ft/1,000 ft. The portion of the drainage
on USFS lands is characterized by steeply timbered slopes and a narrow
floodplain. After leaving USFS lands, the vegetative cover consists of
sagebrush and grassland communities with much of the tand converied to
irrigated hay pastures. The riparian zone is composed primarily of willow,
birch, aspen, alder, grasses and forbs. Major tributaries include Thief,
Sheep, and Mule Creeks. Alpine lakes, such as Tub, Pear, Boot, and

111y Lakes, dot the headwater area.

Lands within the Birch Creek drainage are used for mining, cattle graz-
ing, hay and grain production and recreation in the form of fishing, hunting,
camping and hiking., A gravel road paralleis the creek, becoming a jeep
trail along the upper reaches of the stream. There are two USFS campgrounds,
a picnic area and the opportunity for extensive hiking within the scenic
drainage.

Fishing pressure on Birch Creek from May, 1975 to April, 1976 was
estimated at 84 person-days {(MDFG, 1976). This amcunts to about 5 person-
days/stream mile/year. Angler log data compiled by the MOFWP {1980b)
show that 90% of the catch from Birch Creek consists of brook trout
averaging 8.3 inches in length. Cutthroat treut, averaging 12.%5 inches
in length, comprise the remaining 10% of the catch. Hunting for myle
deer is popular in the drainage.

Present mining activity within the drainage is limited to scatterad
natented claims and small operations. In the past, the Birch Creek
drainage was a major producer of metals. The town of Fartin was established
an the banks of Birch Creek in the late 1800's as 2 result of the influx
of miners. A smelter was constructed in the drainage to keep up with
production {Geach, 1972). Approximately 23,136 tons of cre, which yielded
1,000,000 pounds of copper, 5,000 pounds of lead, 43,000 0z. of silver and
308 oz. of gold.were mined in the area. The majerity of the croduction
occurred between 1502-1920.

The major use of the water in the Birch Creek drainage after leaving
USFS Tands is for the irrigation of hay and grain crops. Privately
owned irrigation companies have constructed dams on the outlets of Deer-
head, Pear, Anchor, Tub, Boot and May Lakes. Birch Creek is essentially
used as = means for conveying water 10-15 miles from these alpine lakes
into a series of jrrigation ditches and pipes. Considerable damage to the
Birch Cresk channe! has occurred as a resuit of dam failures on these numer-
aus lakes. This has produced a scoured channel, a reduction in instream
cover due to extensive bedload movement and lass of bank vegetation. Fish
habitat in the form of pools and other resting and holding areas is
lacking. Because of the extensive irrigation network below the USFS boundary,



48
the natural channel is severely dewatered for the lower & miles during
the summer irrigation season.

A USGS gauge station was operated at stream mite 11.0 of Birch Creek
from 1946-76. The average annual discharge for the 28-year period of
rocord was 29.4 cofs. A minimum of 0.8 cfs in November, 1958 and 2
maximum of 427 cfs in July, 1975 were recorded during the period of
ﬁppwﬁ%inn

Water chemistry data have been collected for Birch Creek by the USFS
from 1974-1980 (USFS, unpublished data). In general, Birch Creek follows
the typical pattern for streams.in the Big-Hole River drainage with low.
specific conductance, alkalinity and hardness levels and a neutral pH.
During two sampling periods, dissclved zinc concentraticns were slightly
alevated and were ahove recommended standards for fish and other aguatic
Tife {Wentz, 1974). These concentrations may be a result of metals

leaching into the stream from old tailings.

3. FISH POPULATIONS

Conciderable time and effort was devoted to locating a 1,006 ft
cection of Birch Creek with good cover and riffle-poot development.
Tue electrofishing passes through the section were completed on Bugust
1, 1980. Cover and other 1ikely fish habitat were thoroughly worked.
The brook trout and mottled sculpin were the only species present {Table
12). Based on this survey, the trout population of Birch Creek appears to
he extremely sparse. This may be a result of a number of factors including
the elevated metal concentrations, the excessive flow fluctuations that
sccur throughout the year. and inadeguate resting habitat and cover.

rable 12 . Summary of electrofishing survey data cellected for a 1,000
ft secticn of Birch Creek {755, R1TW, Sec. TA) on August 1,
1880.

Species No. Captured Lenath Range {inches)

Brook Trout 12 3.6-6.4
Mottled Sculpin -

4, FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 98 ft riffle-run sequence
Tocated in 755, RIOW, Sec. 23B. Five cross-sections were placed within
this segquence. The WETP program was calibrated te fTield data coliected
at flows of 17.6, 85.4 and 161.2 cfs.

The relationship between wetted perimeter and flow for composite
of two riffle cross sections is shown in Figure 10 . Lower and upper
inflection points occur at 12 and 24 cfs, vespectively. Based on an
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evaluation of existing fishery, recreational use and water availability
information, a fiow of 12 ¢fs is recommended for the tow flow period
(July 16 - May 15).

Monthly flow recommendations for the low and high flow periods
are tisted in Tahle 13 . The median monthly flows of record for the
USGS gauge at stream mile 11.0 are alse listed for comparisen. These
median flows reflect the headwater storage that cccurs during the
year and water releases from these reservoirs during the summer irvi-
gation season. Mo irrigation diversions are located upstream of the

gauge. The recommendations for the months of November through April
exceed the median Tlows.

The monthly flow recommendations, when adjusted to fatl within
the constraints of water availability during a median water year, amount
to approximately 12,109 acre-feet of water per year or about 61% of
the annual flow that is normally available at the USGS gauge on Birch
Creek.

Table 13 . Instream flow recommendations derived for Birch Creek using
the wetted perimeter/inflection point methoc {Tow flow
period) and the dominant discharge/channel morphology con-
cept {(high flow pericd) compared to the median flows of

record.
Approximate
Month Fecommended Flows Median Fiewsif
CFS CFS AF

January 12 7.2 443
February 12 £.9 383
March 12 7.5 461
Aoril 12 10.0 535
May 1-15 12 5.8 589
May 16-31 32.8 57.1 1,812
June 1-1587 73.7 114.1 3,394
June 16-30 £0.9 13G.0 3,867
July 1-15 40,7 74,0 72,201
July 16-31 12 50.7 1,609
August 12 30.5 1.875
September 12 12.1 720
Gctober 12 15.9 977
November 12 0.0 595
December 12 7.3 449

19,570
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Table 13 continued. Instream flow recommendations derived for Birch Creek
using the wetted perimeter/inflection point method
{Tow flow period) and the dominant discharge/channel
morphology concept (high flow period) compared to
the median flows of record.

2/  TDerived for a 19-year period of record (1952-76 water years) for the

£

1565 gauge at stream mile 11.0 (755, RIOW, Sec. 23).

T S

[#

6/ The bankful flow, which is presently undefined, should be maintained -
for 24-hours during this periocd.




1. STREAM

Canvon Creek
2. DESCRIPTION

fanyon Creek originates in the Pioneer Mountains. scutheast of the
town of Divide, Montana. The stream flows in a northeasterly divection

for 16 miles before joining the Big Hole River. For the majority of its
length, Canyon Creek cascades throuch a forested canyon containing

numerous iimestone caves. It flows through cottonwood ang wiliow

hottoms in its lower few miles. The stream gradient averages 36 ft/1,000
ft. Ownership of the 51 square mile drainage is shared by the USFS
{97%), BLM (2%) and private landowners (1%). The only named perennial
tributaries are Licn and Vipond Creeks. Numerous high mountain Takes

and intermittent streams drain the headwater area. The substrate

within the 12 ft wide channel is composed primarily of gravel and rubble.

Lands within the Canyon Cresk drainage are used for cattle grazing.
mining, and recreaticnal activities including fishing. hunting and
camping. An improved gravel road,which parallels the Tower 12 miles of
stream, ends at a USFS campground. A guest ranch is located along the
stream.

Fishing pressure on Canyon Creek in 1975-76 was estimated at 432 person-
days per year (MDFG, 1976). This amounts to about 27 person-days/stream
mile/year. Angler log data compiled by the DFWP shows that the catch
consists entirely of cutthroat trout, averaging 7.5 inches in length
{MDFWP, 1980b). The drainage is a popular area for hunting mule deer
and elk and provides important mule deer winter range as well. Presently,
the Canyon Creek drainage is being managed under the USFS rest rotation
grazing allotment system {USFS, unpublished data}.

Beginning in the late 1800°s, the mining boom swept through the Canyon
Creek drainage and the Trapper Creek drainage, the adjacent drainage to
the south. A large smelter was built at the fown of Glendale along
Trapper Creek, for processing the ore mined in the area. <Charcogl and
coke were used to operate the smelter. Thirty-eight charcoal kilns,
producing 1,000,000 bushels of charceal per year, were built in the Canyon
Creek drainage.

The Yipond Park and Quartz Hi1l Mining Districts are located in the
drainage. From 1502-1965, total recorded production from this district
was 57.261 tons of ore containing silver, Tead, copper, gold and zinc
{Geach, 1972). Presently, an exploraticn group is studying the feasi-

bility of recpening the area for silver and copper production (USFS,
unpublished data).

The 1977 Montana Legisiature reguested the Department of Natural
Resources and Conservation to study the feasibility of constructing an
off-stream storage reservoir on a tributary to the Big Hole River. The
reservoir is to be used for augmenting instream flows in the Big Hole and
Jefferson Rivers, irrigation and flood controd {DNRC, 1979}, A site on
Canyon Creek was selected for furtner study. The Canyon Creek site was
later eliminated due to potential seepage problems {DNRC, 1981;.
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The water of Canyon Creek has a low specific conductance, a 10w
hardness and alkalinity, a neutral pH and low suspended sediments. This
is typical for the tributaries of the Big Hole River {USFS, unpublished

datal.

The aquatic resource is relatively unaffected by mans’ activities.
Minor losses of riparian habitat and undercut banks have occurved on
several isolated sections of the stream. Although the headwater area
was extensively mined and left unreclaimed and toxic metals may be leach-

ARG TTATE The stream, their effect on the aguatic resource appears
negiigible.

3. FISH POPULATIONS

& 1,000 ft section of Canyon Creek was electrofished on July 9 and
31, 1979. Game fish captured were rainbow trout, rainbow x cutthroat
hybrids and brook trout. The mottled scuipin was the only nongame
species captured. Table 14 summarizes the electrofishing survey data
for Canyon Creek.

Table 14 . Summary of electrofishing survey data collected fora 1,000
ft section of Canyon Creek {725, RIOW, Sec. 15A) on July 5
and 31, 1879.

Species ' No. Captured Length Range {inches)
Rainbow Trout and Bainbow x Cut-
throat Hybrids g7 2.6-12.7
4.0-11.7

drock Trout &4
Mottled Sculpin -

The standing crop of trout in the section was estimated using a mark-
vecapture method (Table 15 ). This 1,000 ft section supports about 211
trout, weighing 27 pounds. Rainbow trout and rainbow 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
467 of the trout numbers and 41% of the biomass.

Table 15. CEstimated standing crop of trout in a 1,000 i section of
Canyon Creek (T2S, RIOW, Sec. 154) on July 9. 1979, Eighty
percent confidence intervals are in parentheses.

Per 1,000 Ft

species Lenagth Group (inches)  Number Pounds

Rainbow Trout and Rainbow x

Cutthroat Hybrids 4.0- 5.9 43
5.0- 9.9 64
16.0-12.7 &

113(+29} T6(+4}
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Table 15 continued. Estimated standing crop of trout in a 1,000 ft section
of Canyon Creek {725, RIOW, Sec. 15A) on July 9, 1979.
Eighty percent confidence intervals are in parentheses.

Brook Trout 4,0- 5,5 59
£.0- 9.9 36
10.0-11.7 3

98128} 11{+2)

Total Trout 211{+40) 27(+5)

Wipperman and Needham (1965) electrofished a 340 ft section of Canyon
Creek located 2.5 miles upstream from the present section. The brook trout
was the dominant trout species with 55 individuals captured. Twenty-one
cuttnroat x rainbow hybrids, three rainbow trout and twe cutthroat trout
were also captured. OF the 121 trout captured, only 14% were longer than

7 inches.

5111 netting data show that rainbow and cutthroat trout and rainbow X
cutthroat hybrids are present in Canyon, Cresent, Grayling and Veraé
takes, mountain lakes within the headwaters of the Canvon Creek drainage.

{Wipperman and Elser, 1968).

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were collected in a 96 ft riffle-poo
sequence in T2S, RIOW, Sec. 12A. Five cross-sections were placed 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 betwesn wetted perimeter and flow for the composite
of two riffle cross-sections is illustrated in Figure 11 . Lower and upper
inflection points occur at flows of 2 and 5 cfs, respectively. Based on
an evaluation of existing fishery, recreaticnal use and other resource
information. a flow of 4 cfs is recommended for the low flow pericd {July
16 - May 15). Due %o the lack of leng-term flow data for Canyon Creek,
vecormendations for the high flow period {(May 16 - July 15} cannot be
derived.
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STREAM

Deep Creek

Z. DESCRIPTION

Deep Creek arises on the southern slope of the Anaconda-Pinliar

Range of southwest Montana, 12 miles west of Wise River, Montana.
Neep Creek is formed at the confluence of Ten Mile and Seven Mile

Creaks ) then meanders through dense willow and alder bottoms in-a
southerly direction for 9 miles before entering the Big Hole River.
Other tributaries of Deep Creek include French, Sullivan, Siaughter-
house ancd Twelve Mile Creeks. Vegetative cover inm 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 Mentana Department of Fish, Wildiife
and Parks in 1976 as a wildlife management area, which protects an
important deer and elk migraticn route and winter habitat for moose.
The remainder of the drainage is divided between the USFS {(30%),
orivate landowners (5%) and the BLM (2%). Average gradient of the

30 ft wide channel is 8.4 ft/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 {MDFWP,
1980a). There is presently a grazing contract with the Mt. Haggin
Livestock Company and a logging contract with Louisiana Pacific on
the Mt. Haggin WMA. Prior to the acquisition of the Mt. Haggin
property by the DFWP, willows within the riparian zone were physically
and chemically removed to increase the grazing area (Wipperman, 1967).
4 small ski area primarily used by local residents is alsc located in
the drainage.

During the irrigation season, the lower reaches of Deep Creek are
diverted causing severe dewatering. Damage to the stream caused by
the trampling of banks and grazing in the riparian zone is evident on
the lawer reaches. A subdivision presently being developed on Deep
Creek could contaminate ground water through jmproper use or placement
of sepiic tanks, affect the stream recharge rate through well produc-
tion and alter the floodplain through the drainage of marshy areas.

The water chemistry of Deep Creek above the confluence of French
Creek was analyzed during the summer of 1980 at three different flows
{Oswald, 1281). In general, Deep Creek exhibits the typical chemical
pattern for streams of the Big Hole drainage of a low specific condyc-
tance, low hardness and alkalinity levels. a neutral pH and low
suspended sediments,

3. FISH POPULATIONS

A 1,000 ft section of Deep Creek above the mouth of French Creek
was electrofished on August 26 and September 9, 1980. A 1,000 ft
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section below the mouth was electrofished on July 11 and August 2, 1879,
Game fish present in both sections were brock trout, rainbow trout,
mountain whitefish and burbot. Longnose sucker, longnose dace, and
mottied sculpin were the nongame species captured. Table 16 summarizes
the electrofishing survey data for the iwo sections,

Table 16 . Summary of electrofishing survey data collected for two
1,000 ft sections of Deep Creek above (72N, RI2W, Sec.
9A) and below {T2N, R12W, Sec. 200} the mouth of French
Creek on August 26 and September 9, 1980 and July 11 and
August 2, 1979, respectively.

No. Captured Length Range (inches)
Species Above French Below French Above French Below French
Brook Trout 131 16 2.2- 9.5 1.6~ 8.9
Rainbow Trout 12 18 2.5-11.0 5.2-710.2
Mountain Whitefish & 19 8.4-13.1 16.2-12.5%
Burbot ' 13 T 7.2-13.¢ 7.6-10.7
Longnose Sucker 25 . BE 4.5-12.4 4.6-10.1

tongnose Dace T - - -
Mottled Sculpin - - - -

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

Due to the low 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 17 }. This secticn supports about 167
brook trout, weighing 18 pounds. The condition factors for brook trout
{Tength to weight ratio) were below average for streams sampled in the
present study.

Table 17 . Estimated standing crop of brook trout in a 1,000 ft section of Deep
Creek Tocated above the mouth of French Creek (T2N, RI12W,
Sec. 9&) on August 26, 1980. Eighty percent confidence
intervals are in parentheses.

Pey 1,000 Ft

Species Lenath Group {inches) Numbers Pounds
Brock Trout 4.0-5.9 63
6.0-9.9 104

167 (+35) 18 (+3)
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Flectrofishing surveys conducted in 1964 (Wipperman and Needham,
1965) and 1966 (Wipperman, 1967a) show similar results. In both years,
numbers of brook trout captured above the French Creek confluence were
considerably greater than those pelow. :

Within the 2.5 miles between the upper and lower sections, some
factor or combination of factors are depressing the trout population.
French Creek, whose fishery is also depressed, is the only major
tributary entering Deep Creek between these sections.

Although not captured during the 1979 or 1980 electrofishing sur-
veys, low numbers of arctic grayling have been found in the lower
reaches of Deep Creek (Wipperman and Needham, 15965 and Wipperman,
1967a). The fluvial arctic grayling is classified as a species of special
concern (Deacon et al., 1979). Once widely distributed throughout
the upper Missouri River drainage, remnant copulations of fluvial
arctic grayling are now only found in the upper Big Hole drainage.
Yincent {1962) cites agricultural practices that reduce natural stream-
flows, increase siitation and restrict grayling movement as possible
causes for the apparent decline of this species in recent years. 1t is
imperative that instream flow protecticn js secured for those streams stil]
supporting arctic grayling populaticns.

4, FLOW RECOMMENDATIONS

Cross-sectional measuremenis were coliected in a 158 ft subreach
iocated near stream mile 2.0 (T2N, R12W, Sec. 200). Five cross-
sections describing the riffle-pool habitat were placed within the sub-
reach. The WETP program was calibrated to field data collected at
flows of 33.8 and 187.5 cfs.

The relationship between wetted perimeter and flow for a compesite
of twe riffle cross-sections is shown in Figure 12. Lower and upper
inflection points occur at 20 and 40 cfs, respectively. Based on an
evaluation of existing Tishery and other resource information, a flow of
30 cfs is recommended for the low flow period {July 16 - May 15).
necommendations for the high flow period (May 16 - July 15} cannot be
derived for Deep Creek due to lack of long-term flow data.
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1. STREAM
Fishtrap Creek
Z. DESCRIPTION

Fishtrap Creek originates on the southeast siope of the Anaconda-
Pintlar Range of southwest Montana at the convergence of its East,
West and Middle Forks and flows five miles before entering the Big Hole
River, Swamp and Pallisade Creeks and the East, West and Middle Forks are

of steeply timbered, roadless canyons. In its Tower reaches, gentle
arassiand and sagebrush benches surround the narrew floodplain. Fish-
trap Creek drains an area of 48.5 square miles. The drainage is con-
irolted by the USFS {78%), private individuals (9%) and the State of
Montana {3%). Sixty percent of the USFS land is within the Anaconda-
Pintlar Wilderness Area. The gradient of the 31 ft wide channel
averages 17 ft per 1,000 ft. Average gradient of the three forks
ranges from 43 - 84 ft/1,000 ft.

Lands within the Fishtrap drainage are used for recreation,
hay preduction, livestock grazing and timber harvesting in the upper
reaches. Recreational activities include fishing, hunting and
hiking. Fishing pressure on Fishtrap Creek during May, 1975 through
April, 1976 was estimated from a mail survey at 84 person-days (MDFG,
1976). This amounts to about 17 person-days/stream mile/year. Angler
log data compiled by the DFWP show that catches consist entirely of
brook trout, which average 8.0 inches in Tength {MDFWP, 1380L).

Although only 9% of Fishtrap drainage is owned by private individuals,
0% of the stream channel is on private lands. The stream is extensively
used for irrigation and may become severely dewatered during the irriga-
tion season. The cver-grazing of the riparian zone along portions of the
channel by livestock has produced trampled banks, a reduction of stream-
bank willows and an increase in sediment accumulations.

Although only limited water chemistry information is available for
Fishtrap Creek, it appears this water follows the typical pattern for
streams of the Big Hole drainage. The water is characterized by a low
specific conductance and a neutral pH {USFS, unpublished data).

3. FISH POPULATIONS

B 1,000 ft section near the mouth of Fishtrap Creek was slectro-
fished on July 17 and August 2, 1979. Game fish captured in descending
order of abundance were brook trout, burbot and rainbow trout. Longnose
sucker and mottled sculpin were the only nongame species present.

Table 1% summarizes the electrofishing survey data for Fishtrap Creek.




61

Table 18 . Summary of electrofishing survey data collected for 2 1,000 ft
section of Fishtrap Creek {TIN, R13W. Sec. 4B) on July 17 and
August 2, 1979.

Sbecies No., Captured Length Range (inches)
grogk Trout 224 1.6-14.0
Burboat 29 5.2- 9.4
Rainbow Trout g £5.0- 7.8

Longnose Sucker -
Mottled Sculpin ' - -

The standing crop of brogk itrout in the section was estimated using
a mark-recapture method (Table 19 ). The 1,000 ft section supports about
310 brock trout, weighing 27 pounds. - Of the 25 Big Hole tributaries
electrofished during 1979-80, Fishtrap Creek supports one of the highest
standing crops of brook trout.

Table 19 . Estimated standing crep of brook trout in a 1,000 ft section
of Fishtrap Creek {TIN, RI3W, Sec. 4B} on July 17, 1579,
Eighty percent confidence intervals are in parventheses.

Per 1,000 Ft

Species Length Group {inches) Number Pounds
Brogk Trout 4.0~ 5.9 241

6.0- 5.9 65

10.0-14.0 4

36 (+76) 27 (+§)

A section of Fishtrap Creek located approximately 2.5 wiles from the
mouth was electrofished in 1964 {Wipperman and Necham, 1965) and 1966
{Wipperman, 1967a). The brock trout was the predominant game Tish captured
in both years. The rainbow trout was also present in small numbers.

inglers report catching arctic grayling in Fishtrap Creek, although
their presence has not been documented during electrofishing surveys.
The arctic grayling is considered a species of special concern in the
state of Montana {Deacon et al., 1979). A once abundant species
throughout the upper Missouri River Drainage above the Great Falls, it
now exists in only remnant populations in the Big Hole drainage. Low
numbers of grayling are found in selected tributaries and the upper
main river {Liknes , 1881). The fluvial arctic grayling has specific
habitat reguirements, which usually restrict its distribution to Tower
reaches in small sireams {Vincent, 1962). Vincent rites agricuitural
and logging practices, which cause a loss in flows, an increase in sedimentation
and & restriction of fish movement by irrigation dams as the probable
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reasons for the decline of the arctic grayling in recent history. It
is imperative that instream flow protection is cecyred for those streams
still supporting arctic grayling populations.

4. FLOW RECOMMENDATIONS
Cross-sectional data were collected for a 68 Tt riffie-run seguence

located in TIM, R13W, Sec. 4B. Five cross-sections weve placed in this
seguence. The WETP program was calibrated to field data collected at

flows of 8.2 and 86,5 ¢fs.

The relationship between wetted perimeter and flow for 2 composite
of two riffle cross-sections is shown in Figure 13 . Lower and upper
inflection points occur at 5 and 10 cfs, respectively. Based on fishery
and other resource information, a flow of 10 cfs is recommended for the
Tow flow pericd {July 16 - May 15). Due to the lack of long-term fiow
data, recommendations for the high flow pericd (May 16 - July 15)
cannot be derived for Fishtrap Creek.
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STREAM
Francis Creek

2. DESCRIPTION .

Francis Creeck, which is located two miles southeast of Wisdom, Montana,
drains the western benches and steeper, upper slopes of the West Pioneer Moun-
tains. 1t flows in a westerly direction for 8 miles before entering
Steel Creek, a tributary of the Big Hole River. The drainage is com-
prisad of grassland/sagebrush benches in the lower reaches and steep
timbered slopes in the headwater area. Except for two small improved
roads, the drainage is readless. Sand and Sheep Creeks are the only
perennial tributaries to Francis Creek. Francis Creek drains an area
of 25 square miles. Ownership of the drainage is shared by the USFS
{60%)., private individuals (20%) and the State of Montana (20%). Average
gradient for this 22 ft wide siream is 32 ft per 1,000 ft.

The major land uses of the Francis Creek drainage are catile grazing
and hay production in the Tower drainage and grazing and recreation on
the USFS lands. Recreational activities include hunting, fishing and
hiking. The drainage provides winter range for mule deer and elk. A
small herd of antelope is increasing within the area {DNRC, 1979).
Presently, the entive USFS porticn of the drainage is under consideration
for inclusion into the National Wilderness System.

The 1377 Montana Legislature requested the Department of Natural
Resources and Conservation to determine the feasibility of constructing
an offstream reservoir on a tributary to the Big Hole River. MWater
from the reservoir is to be used for the augmentation of instream flows
to the Big Hole and Jefferson Rivers, flood control and irrigation
(DHRC, 1979). A reservoir site was identified on Tower Francis Creek
for further study. This site was later eliminated due to potential
seepage problems, an inadequate supply of water to fill the reservoir
and Wisdom being in the fleodpath {DNRC, 1981).

The Tong-term use of the riparian zone of Francis Creek by cattle has
affected stretches of the stream. The effects are manifested in minor
ercsion of the stream banks, the widening of the channel due to trampling
and the reduction of bank cover due to the over browsing of willow cover.
Sediment is deposited in the slower pool areas and deeper runs.

3. FISH POPULATIONS

A 1,000 ft section of Francis Creek was electrofished on July 18 and
August 7, 1979. Game fish captured in descending order of abundance
were brook trout, burbot, mountain whitefish and arctic grayling. Non-
game species present include longnose and white sucker and mottied
sculpin {Table 20 ).
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Table 20, Summary of electrofishing survey data collected for a 1,000 Tt
section of Francis Creek (T3S, RI5W, Sec. 3B ) on July 18 and
Auygust 7, 1579.

Species No. Captured Length Range (inches)

Brook Trout 413 1.6-14.0

Burbot 32 4.8~ 9.0
Mountain-Whitefish L2 Ge B A
Arctic Grayling i 8.2

Longnose Sucker 197 2.6-11.1

White Sucker d 171.6-12.4

i

Mottled Sculpin

The standing crop of brook trout in the section was estimated using a
mark-recapture method {Table 21 }. This section supports about 758
brook trout, weighing 111 peunds. Francis Creek contains the second
highest brook trout population of the streams sampled ip the Beaverhead
Natiocnal Forest. Although the population is high, the fish are not
stunted and have a good length to weight ratioc.

Table 21 . Estimated standing crop of brock trout in a 1,000 ft section
of Francis Creek (T35, Ri5W, Sec. 3B ) on July 18, 187%.
Fighty percent confidence intervals are in parentheses.

Per 1,000 Ft

Species Lenath Group {inches} Number Pounds
Broock Trout 4.0~ 5.9 259

£.0- 9.9 467

10.0-14.0 37

758 (#1771} 1171 {+20]

The arctic grayling, which is present in Francis Creek, s considered
species of special concern in the State of Montana {Deacon et al., 1979}.
once abundant species throughout the upper Missouri River Drainage

hove the Great Falls, it now exists in only remnant popuiations in the

ig Hole drainage. Small numbers of grayling are found in selectad tribu-
aries and the upper main river {Liknes, 1981). The fluvial arctic
r
i

ayling has specific habitat reguivements, which usually restrict its
istribution to the lower reaches of small streams {(Vincent, 1962).

Vincent cites agricultural and logging practices, which cause a loss in
flows, an increase in sedimentation and the restriction of Tish movement
hy irrigation dams as the probable reasons for the decline of the arctic
grayling in recent history. It is imperative that instream flow protection
is secured for those streams still supporting arctic grayling populations.

AR IR ¥ B T O o s e )



4. FLOW RECOMMENDATIONS

Cross-sectional data for Francis Creek were collected for a 67 Tt
riffle-pool sequence in T35, R16W, Sec. 3B . Five cross-sections were
placed in this sequence. The WETP program was calibrated to field
data collected at flows of 3.7 and 63.1 cfs.

The relationship befween wetted perimeter and flow for a single
~iffle cross-section is shown in Figure 14 . Lower and upper inflection
_points. occur.at 2 and 5 cfs, respectively. Based on an evaluation of
existing fishery and other rescurce information, a flow of Loefs s
recommendad for the low flow period {July 1 - April 30). Due to the
lack of long-term flow data, recommendations for the high flow peried

{May 1 - June 30} cannot be derived for Francis Creek.
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T.  STREAM
French Creek
2. DESCRIPTION
French Creek originates on the eastern stope of the Anaconda-Pintlar

Range. [t flows in a southerly direction for approximately 8 miles he-
fore entering Deep Creek, a tributary of the Big Hole River. French

Lreek meanders through a narrow floodplain vegetated with wil lows, grasses. ..

vand sedges. The stream drains high south facing meadows and timbered
hiilsides. Ownership of the 46 square mile drainage is shared hy the
Montana Department of Fish, Wildlife and Parks (78%), the USFS (17%)

and private individuals (1%). Much of the Flow of French Creek originates
in the California Creek drainage. Other smaller tributaries include

Moose Creek and Julius and First Chance Gulches. Average qradient of

the 20 ¥t wide channel is 33 ft per 1,000 ft.

Lands within French Creek drainage are used for recreation in the
form of hunting and fishing, grazing of livestock, timber harvesting
and, historically, mining. The Montana Department of Fish, Wildlife and
Parks acquired the Mt. Haggin Wildlife Management Area in 1976 as myie
deer and elk habitat. This is currently one of the more popular areas
in the state for hunting muie deer (11,700 hunter-days in 1979} and
etk {21,944 hunter-days in 1979) (MDFWP, 1980a). Fishing pressure on
French Creek from May, 1975 4o April, 1976 was estimated by mail survey
at 769 person-days (MOFG, 1976). This amounts to about 34 person-days/

stream miiefyear.

The Mt, Haggin Livestock Company continues to held a cattle grazing
tease on the game management area. A logging contract is held by
Louisiana Pacific for the harvesting of timber. Access to the stream
is provided by Highway 274 and undeveloped roads throughout the Mt.
Haugin area.

In the late 1860%s a gold boom swept the French Creek drainage. Placer
gold valued at an estimated $5 millien was recovered from 1864-69 {Lyden,
19248).  Although further dredging has occurred since the late 18007%s,
Tittle gold has been recovered. Fvidence of the washing of bench and
creek placers by hydraulic methods still exists along many of the streams
in the drainage {Lyden, 1948).

The 1977 Montana Legislature requested the Department of Natural
Resources and Conservation o investigate the feasibility of constructing
an offstream storage reservoir on a tributary to the Big Hole River., &4
site on French Creek was initially selected hut later eliminated due to
the high costs of construction caused by wildlife mitigation and the
relocation of Nighway 274 {DMRC, 1987).

Water chemistry samples were collected by the Department of Fish,
Wildlite and Parks during the summer of 198G on French Creek and its
tributaries (Oswala, 1987). The elevated Tevels of suspended
sediment, arsenic and total iron found in French Creek during certain
Tlow periods may be affecting the aguatic resource. The arsenic is be-
Tteved to originate from past placer mining in the drainage and from a
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srecipitate emitted by the Anaconda Smelter (Oswald, 1981). Total fron
concentrations were positively correlated with an increase in suspended
sediment.

3. FISH POPULATIONS

A& 1,000 ft section of French Creek was electrofished on July 11 and
August 1, 1979. Game fish present in descending order of abundance were
rainbow trout, brook trout, mountain whitefish and burbet. Longnose
sucker, longnose dace and mottled sculpin were the nongame species

captured {Tabte 22 ).

Table 272. Sumrary of electrefishing survey data collectad for a 7,000
£+ section of French Creek {T2N, R12W, Sec. 14C) on July 11
and August 1, 1979.

Species M. Captured Length Range {inches)
Bainbow Trout 17 4.1-130.2
Breok Trout 13 5.5-10.4
Mountain Whitefish 9 5.3-11.5
Burbot 4 7.8~ G.3
Longnose Sucker 48 4.17-11.0

Longnose bDace
Mottied Sculpin - .

tanding crop of gamefish in the section could not be estimated due

t
e low numbers of fish captured., The condition {length to weight
ic) was below average for streams surveyed in the Beaverhead National
t

A 380 ft section of French Creek was electrofished in 1966 (Wipper-
man, 1967a). Twelve rainbow trout, six brook trout, and one mountain
whitefish were captured. In 1576, a 600 ft section was electrofished
(MDFWP, unpublished data}. Six brook trout, two rainbow trout, three
mountain whitefish, three burbot and six longnose suckers were captured.
417 fish captured in 1976 were 7 inches and longer, suggesting poor
reproduction.

Wipperman (1967a) postulated that the Tow productivity of French
Creck may be related to the destruction of riparian vegetation by air
poliution from the Anaconda Smelier. the chemical removal of riparian
willows along much of the creek in 1965 and the effects of past mining
within the drainage.

Trout populations in California and Oregon Creeks, streams within the
French Creek drainage, were estimated by the DFWP at 127 and 254 brook trout
per 1,000 ft, respectively {Oswald, 1981). When compared o French Creek,
these trout populations are substantisl. Like French Creek, both these
streams are subject to air pollution from the Anaconda Smelter, were placer
mined in the past and have elevated arsenic levels. It appears thet the
environmental problems affecting French Creek are more severe than those
of other streams within the drainage.
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4, FLOW RECOMMENDATIONS

. Cross-sectional data were collected in a 174 7t subreach located at
stream mile 2.0 {(R12W, T2N, Sec. 10C). Five cross-sections describing
the riffle-pool habitat were placed within the suybreach. The WETP program
was calibrated to field data collected at flows of 10.6 and 56.3 cfs.

The relaticnship between wetted perimeter and flow for a single
riffle cross-section is iilustrated in Figure 15 . Lower and upper in-
flection points occur at 8 and 14 cfs, respectively. Based on an

“evaiuation of existing Tishery, recreationdl Gse, water avattabitity and-oo

other resource information, a flow of 10 cfs is recommended for the Tow
flow period (July 1 - April 30). Reccmmendations fur the high flow period
{May 1 - June 30 cannot be derived for French {reek due to the lack of

Tong-term flow data.
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1. STREAM
Governor Creek

2. DESCRIPTION

Governor Creek originates along the Big Hole Divide, a small chain of
mountains stemming from the Bitterroot Mountains of southwest Monptana.
It flows in a northerly dirvection for about 17 miles before joining the
South Fork Big Hole River to foym the Big Hole River. The average gradi-
ent of the 32 ft wide channel is 17 ft/1,000 ft. The drainage primarily
consists of open grassiand/sagebrush hillsides. Much of this land has
been converted into irrigated hay pasture. The riparian zone is vegetated
with willow, grasses and forbs. The 122 sguare mile drainage is controiled
by private individuals {56%), the USFS {42%) and the State of Montana (7%).
Fifteen of the 17 miles of stream channel are on private lands. Access
to the majority of the drainage is provided by gravel country roads.
Major tributaries include Andrus, Fox and Pine Creeks.

Land within the Governor Creek drainage is used primariiy for hay pro-
duction and cattle grazing. The stream is diverted into numercus irrigation
ditches along 1ts course and can be severely dewatered in its Tower 12
miles during the irrigation season. Along the lower sections of Governor
Creek, the trampling and grazing of the banks by cattle have caused a loss
of stream vegetative cover and undercut banks. have increased erosion and
widened the channel. This abuse, coupled with flow decreases during the
irrigation season, has increased sedimentation in important riffle and
ooot habitats., Willows along portions of the lower stream have been
removed physically or chemically to increase grazing area.

3. FISH POPULATIONS

£ 1,000 ft section of Governor Creek located up and downstream from the
Bridge on Miner Creek Road was electrofished on July 24 and August 8, 1979.
Game Tish captured in descending order of abundance were brook trout,
mountain whitefish, burbot, rainbow trout and arctic grayling. Longnose
§ucker3 E?ngnase dace and mottled sculpin were the nongame species present
Table 23).

Table 23 . Summary of electrofishing survey data collected for a 1,000
ft section of Governor Creek {T5S, RI5MW, Sec. 26C and 35B)
on July 24 and August B, 1579.

Species No. Captured Lenath Range {inches}
Brook Trout 54 2.5-12.8
Mountain Whitefish 28 3.0-10.8
Rurbot 10 7.2-11.3
Rainbow Trout 3 5.0- 6.7
Arctic Grayling 2 7.7- 8.7

Longnose Sucker - -
iongnose dace - -
Moztled Sculpin - -
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The standing crop of brook trout in the section was estimated using
3 mark-recapture method (Table 24). This 1,000 ft section supports abeut
130 brook trout, weiching 29 pounds. The populations of other game fish
were toc sparse to reliably estimate using the mark-recapture method.

table 24 . Estimated standing crop of brook trout in a 1,000 ft section
of Governor Creek {755, R15W, Sec. 26C and 35B) on July 24, 1975,
Eighty percent confidence intervals are in parentheses.

Pey 1,000 Ft

Species Length Group {inches) Number Pounds
Broock Trout 5.0~ 5.9 13

£.0- 9.9 99

10.0-12.8 13

130 (+61) 29 (+13)

A 300 ft section of Governor Creek was electrofished during 1964
(Wipperman and Needham, 1965) and 1966 {Wipperman, 1967a). Numbers of
game fish captured were almost identical for the two years. The brook
frout was the dominant species in both years. Forty-three and forty-seven
brock trout, ranging from 2.6-12.7 inches, were captured in 1964 and 1566,
respectively. One arctic grayling was collected during the 1364 survey.

During 1978 and 1979, Liknes (1981; captured arctic grayling fry
in Governor Creek north of the Miner Creek Road and larger arctic grayling
2t three locations in the lower five miles. The fluvial arctic grayling
ic classified as a species of special concern {Deacon et al., 1979}).
Once widely distributed throughout the upper Missouri River drainage,
remnant populations of the fluvial form are now found only in the upper
Rig Hole River drainage. Governor Creek was one of four streams discovered
by iiknes to contain fry as well as older arctic grayling. The arctic
grayling has very specific habitat requirements. which usually restrict
its distribution in smaller streams tc the lower reaches {Vincent, 19672).
Much of this habitat drains land prime for agricultural development.
Vincent cites the restriction of fish movement by irrigaticn dams and
agricultural practices that decrease flows and increase sediment loads
as probable causes for the apparent decline of the fluvial arctic grayling.
1z is imperative that instream flow protection issecured for those streams
52111 supporting arctic grayling populations.

4, FLOW RECOMMENDATIONS

Cross-sectional data were collected for a 72 ft riffle-pool segquence
near the mouth of Governor Creek {755, RIBW, Sec. 36C). Five cross-sections
were placed within this sequence. The WETP program was catibrated 1o
field data collected at flows of 8.0 and 35.8 cfs,

The relationship beiween wetted perimeter and flow for a composite
of two riffle cross-sections §s shown in Figure 16 . Lower and upper
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inflection points occur a2t 3 and 9 cfs, respectively. Based on an evaluation
of existing fishery and recreational use information, a flow of 9 cfs is
recommended for the Tow flow period {July 1 - April 20). Due to the lack

of Tong-term flow date, recommendations for the high flow pericd (May 1 -
June 30} cannot be derived for Governor Creek.




76

7. STRCAM
Jdohnson Creek
7. UDESCRIPTION

Johnson Creek originates in the Anaconda-Pintlar Range of southwest
Montana and Flows in a southeasterly divection for 13.5 miles before
_entering the North Fork of the Big Hole River. The drainage is
characterized by steep timbered slopes in the upper reaches and grass- o
Tand/sagebrush benches in the lower reaches. The 41.5 sguare mile
drainage is controlled by the USFS (82%), private individuals {18%)
and the BLM (1%). Average gradient of the 15 ft wide channel is 30
£4/1,000 ft. The riparian zone is vegetated with alder, birch and
grasses in the upper drainage and dense willow stands in the lower drainage.
Maior tributaries to Johnson Creek include Schultz, Addition and Bender

Crooks .,

Logging and road construction has been extensive in the upper portion
of the Johnson Creek drainage. Lands within the lower drainage are used
for cattle grazing and hay production. Recreational activities, in-
cluding fishing and hunting, occur throughout the area. Fishing pressure
on Johnson Creek in 1975-76 was estimated at 174 person-days per year
{MDFG, 1976). This amounts to about 13 person-days/stream mile/year.
During the hunting season, the drainage is moderately hunted for mule
deer and elk.

Logging activity in the upper drainage has resulted in the Toss of
riparian habitat, an increased sediment load and channel alterations.
Downstream of the USFS boundary, Johnson Creek is entirely diverted into
a series of irrigation ditches.

The 1977 Montana Legislature requested the Department of Natural Re-
sources and Conservation to study the feasibility of constructing an offstream
storage reservoir on a tributary to the Big Hole River. The reservoir
is tc be used to augment instream flows in the Big Hole and Jefferson
Rivers, for irrigation and flood control {DNRC, 1979). After an initial
survey, Johnson Creek was one of seven sites selected for further study.

The site was later eliminated duete prohibitive construction costs {DNRC,1981).

Water chemistry samples have been collected sporadically on Johnson
Creek (USFS, unpublished data}. MWater guality is excellent. The water
exhibifts the typical pattern of low specific conductance, nautral pH
and low hardness of the majority of tributaries to the Big Hole River.

3. FISH POPULATIONS

A 1,000 ft section of Johnson Creek was electrofished on July 26,
1679, Due to access problems, only one electrofishing pass was completed.
Game fish present in descending order of abundance were brook trout,
surbot and mountain whitefish, Moitled sculpin, Tongnose sucker and
longnose dace were the nongame species captured. Table 25 summarizes
the electrofishing survey data.
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Table 765. Summary of electrofishing survey data collected for a 1,000
ft section of Johnson Creek {T1S, RI6W, Sec. 30B) on July

26, 1975,
Species No, Captured Length Range {inches}
Brook Trout 125 Z2.2-10.4
Burbot 12 £.3-11.0
CMountain Whitefisn 2 oo Mei-1ieZ
Longnose Sucker 7 5.0-16.7

Mottied Sculpin - -
Longnose Dace -

Forty-four {35%) of the 125 brock trout captured were seven inches
and longer. The total weight of the brook trout was15.3 pounds. Based
on the electrcfishing survey data, Johnson Creek supports a substantial
brook trout fishery.

4, FLOW RECOMMENDATIONS

Cross-sectional data were collected for a S0 ft riffle~run sequence
tocated approximately 0.5 miles above the USFS boundary (T1S, RITW,
Sec. 24C). Five cross-sections were placed within the sequence. The
WETP program was calibrated to field data collected at flows of 5.4
and 56.4 cfs.

The relationship beiween wetted perimeter and flow for a single riffie
oss-section is illustrated in Figure 17 . lower and upper inflection
ints occur at 5.0 and B.5 c¢fs, respectively. Based on an evaluation of
isting fishery, recreational use and other resource information, 2 fiow
of 7 cfs is recommended for the low fiow peried {July 16 - May 15},
Recommendations for the high flow periad (May 16 - July 15} cannot be
derived due to the Tack of long-term flow data for Johnson Creek.
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STREAM

Joseph Cresk

b

DESCRIPTION

Joseph Creek flows in an easterly direction for approximately & miies
hefore ioining Trail Creek, a tributary of the Big Hole River. The
stream originates on the east siope of the Bitterroot Mountains of
southwest Montana. The USFS controis 99% of the 13.5 sguare miltes of the
steep, timbered drainage with the remainder belonging to private
individuals. The 18 ft wide channel is lined with dense wiliow cover
in the lower reaches. Beaver ponds are also prevalent. Average gradient
of Joseph Creek is 26 ft/71,000 ft. The bottom sybstrate is composed of
sand, gravel, and cobble. Major perennial tributaries include Anderson,
Richardscn and Cabinet Creeks.

tands within the Joseph Creek drainage are used for cattie grazing
and recreation in the form of hunting and fishing. Fishing pressure
during the period of May, 1975 throuah April, 1976 was estimated from
mail surveys at 328 person-days {MDFG, 1976). This amounts to about
24 person-days/stream mile/year. Catches reported in angler 1ogs
consist entirely of brook trout, averaging 9.6 inches in length (MDFWF,
1980b), Hunting pressure for moose and elk is moderate within the
drainage.

Highway 43 parallels the stream throughout most of its length,
crossing the channel at four Tocations. Habitat losses have occurred
above and below these bridges with impacts on siream cover and
sinuosity.

3, FISH POPULATIONS

A 1,000 ft section of Joseph Creek at siream mile 1.0 was electrofished
an July 19 and August 10, 1879, Brook trout and burhot were the only
game species present. The only nongame species captured was the mottied
scylpin (Table 26).

Table 75. Summary of electrofishing survey data rellected for a 1,000
£t section of Joseph Creek {T2S, RIBW, Sec. 184) on July 16
and August 10, 1879,

Species No. Captured Length Range {inches)
Brook Trout 102 Z2.0-11.1
Burbot 13 4.8- 4.1

Mottled Scuipin - -
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The standing crop of brook trout in the section was estimated using
a mark-recapture method {Table 27 . This 1,000 ft section of Joseph
Creek supports about 137 brook trout, weighing 14 pounds. A good fishery
exists in Joseph Creek as a result of excellent instream and overhanging
hank cover and a good riffle-pool ratio.

Takle 77 . Estimated standing crop of brook trout in a 1,000 ft section
of Joseph Creek (725, R18W. Sec, 16A) on July 15, 1979,
Fighty percent confidence intervals are in parentheses.

Per 1,000 Ft

Specias Length Group {inches) Number Pounds
Brook Trout 4.0- 5.9 89

6.0« 9.9 47

10.0-11.1 1

137 (+25) 14 (+3)

Heaton (1960) electrofished a 300 ft section of Joseph Creek in 1959.
He captured 92 brook trout, ranging from 2.2-7.7 inches in length.

4. FLOW RECOMMENDATIONS

A 105 ft syhreach located near stream mile 0.7 (725, RI18d, Sec.
16&) was selected for the collection of cross-sectional data. Five
crose-sections describing the riffle-pool habitat were placed within the
subreach. The WETP program was calibrated fo field data collectec at
flows of 3.5 ¢fs, 14.6 and 35.5 cfs.

The relationship hetween wetted perimeter and flow for 2 composite
of two riffle cross-sections is shown in Figure 18 . Lower and upper
inflection points occur at 3 and 5.5 cfs, respectively. [Based on an
evaluation of existing fishery, recreational use, and other resource
information, a flow of 4 ¢fs is recommended for the low flow period of
July 16 - May 15. Recommendations for the high flow pericd {(May 16 -
July 15} cannot be derived due to the Tack of long-term flow data for
Joseph Creek.
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1. STREAM
LaMarche Creek
?. DESCRIPTION
LaMarche Creek criginates in the Anaconda-Pintlar Range of southwest

Montana at the confluence of its West and Middle Forks. The stream fiows
in a narrow floodplain in a scutheasterly divection for 8.0 miles before

onverging with the Big Hole River.  The Labarche Creek drainage s
characterized by steep, timbered headwater canyons which form a fan
shaped basin. Ninety-four percent of the 52 square mile drainage is con-
trolled by the USFS with 64% of this land in the finaconda-Pintlar Wilder-
ness Area. The remaining 6% of the drainage is divided equally between
private owners and the BIM. The 32 ft wide main channel has an average
gradient of 11 ft/1,000 ft. The gradients of the three forks of LaMarche
Creck average betwesn 41-46 /1,000 ft.

{and uses in the LaMarche Creek drainage aredivided between ranching,
timber harvesting and recreation. Fishing, hunting, camping and hiking
are popular recreational activities. A gravel road parallels the stream
for its lower 4 miles, ending at the LaMarche Creek Guest Ranch. Catches
reported in angler logs consist entirely of brook frout, ayeraging 6.3
inches in length {MDFWP, 1980b).

Hay production and cattle grazing primarily occur along the lower
roaches of the stream although grazing allotments also exist on USFS
lands. Water from LaMarche Creek is diverted from its lower reaches for
irrigation, causing the stream to be severely dewatered during the
sgmmer irrigation season. Bank erosion and loss of streambank vegetative
cever and undercut banks have accurred along portions of the Tower stream
as a result of overgrazing in the riparian zone. These abuses, coupied with
4 reduction in natural flows, have caused sediments to accumulate in riffie

A

and poel areas of the stream.

Water auality samples from LaMarche Creek exhibit the typical
chemical pattern of the streams of the Big Hole River drainage {USFS,
urpublished data). Water chemistry is characterized by a Tow specific

conductance, neutral pH and high dissolved oxygen concentrations.
3. FISH POPULATIONS

4 1,000 ft section located above the USFS boundary was electrofished
on July 12 and August 2 and 9, 1979, Game fish present were brock trout,
rainbow trout and burbot. Mottled sculpin and longnose sucker were the
only nongame species captured (Table 28 ).

Table 28 . Summary of electrofishing survey data collected for a 1,000
ft section of LaMerche Cresk {728, R13W, Sec. 16C) on July
12 and August 2 and 8, 1875,

Species No. Captured Length Range (inches)

Brocik Trout 253 Z.4-12.4
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Table 78 continued. Summary of electrofishing survey data collected for
a 1,000 ft section of LaMarche Creek {T2N, RI3W,
Sec. 16C) on July 12 and August 2 and 5, 1979.

Species Ko, Captursd Length Range {inches)
Rainbow Trout 5 £2.0- 8.3
Burbot - B

Longnose Sucker » =
Mottled Sculpin - -

The standing crop of brook trout in the section was estimated using
a mark-recapture method (Table 29 ). This 1,000 ft section supports about
505 brook trout, weighing a total of 54 pounds. " Of the tributaries of
the Big Hole River electrofished, LaMarche Creek supports one of the
highest standing crops of brook trout. The population of rainbow trout
could not be estimated due to the low numbers captured.

Table 29 . Estimated standing crop of brook trout in a 1,000 T section
of LaMarche Creek (T2N, R13W, Sec. 16C) on July 12, 1979.
Eighty percent c@nf%dence_interva?g are in parentheses.

rer 1,000 Ft

Species _ Length Group {dnches) Number Pounds
Brook Trout 4.0~ 5.9 289

£.0- 9.9 128

16.0-12.4 18

505 {+100) 54 (+11)

Heaton {1960) electrofished a 300 ft section of LaMarche Creek nsar
the USFS boundary in 1959. Twenty-three brook trout, ranging in Tength
from 3.5-12.7 inches, and 11 rainbow trout, 3.4-7.8 inches in length,
were captured.

ATthough not captured during the 1559 and 1979 electrofishing surveys.
Liknes {7981) found age I+ and oider arctic grayling in the Tower strefches
of LaMarche Creek. The fluviai arctic grayling is classified as a species
of special concern {Deacon et al,, 1979). Once distributed throughout
the upper Missouri River drainage, remnant populations of the fluvial
form are now found only in the upper Big Hole River and selected
tributaries. BRecause of its habitat reguirements, arctic grayling residing
in smaller streams are ysually restricted to the lower reaches (Vincent,
1967}, The land surrounding these streams is usually orime for
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agricultural development. Vincent cites agricultural practices that

decrease fish movement, decrease stream flows and increase water tem-

peratures, sedimentation and turbidity as possible causes for the de-
cline of the fluvial arctic grayling. It is imperative that instream
flow protection is secured for those streams still supporting arctic

grayling populations,

4. FLOW RECOMMENDATIONS

%J{‘QSS Sect"g {}ﬂa’i da_c werec@‘i’iecteéi nagg ft}qiffiempcoésequence e e

jocated 2.5 miles upstream of the USFS boundary {T2N, RI13W. Sec. 214).
Five cross-sections were placed within the seguence. The WETP program was
calibrated to field data collected at flows of 9,1, 25.0 and 158.2 cfs.

The relationship between wetted perimeter and flow for a single
riffle cross-section is illustrated in Figure 19 . Lower and upper
inflection points cccur at 12 and 20 cfs, respectively. Based on an
evaluation of existing fishery, recreaticnal use and other respurce
information, a flow of 15 cfs is recommended for the low flow period of
July 16 - May 15. Due to the lack of long-term flow data, recommendations
for the high flow period (May 16 - July 15) cannct be derived Tor LaMarche
Creek.
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Miner Creek
2. DESCRIPTION
Miner Creek originates at upper Miner Lakes in the Bitterrcot Mountain

Range of southwest Montana. It flows Tor apprexémate?v 16 miles in &
northe a:tersy direction before Dnteréﬁg the Big Hole River near the town

aF-dacksony-Montana - The-drainage-is- character?zed ‘by-5teepty-timbered

headwaters, gradually changing to a wiliow lined channel. The stream then
meanders through a narrow floodplain surrounded by grassland/sagebrush
hilisides. Much of the lower drainage has been converted into irrigated
hAf pastures. Ownership of this 27 square mile drainage is shared by

the USFS {749}, orivate landowners (247) and the State of Montana (2%).

In its lower reaches, the stream splits into two channels through much
of Lhe orivate land. The average gradient of the 35 ft wide channel is

2% £t/1.000 ft.

From 1948-10953, a USGS gauging station was operated on Miner Creek
approximately 1.5 miles above the USFS boundary (165, R16W, Sec. 3}.
During the 1949-571 water years, the mean annual flow was 33.8 cfs.
Hinimum and maximum recorded flows were 3 and 336 cfs, respectively.

Lands within the Miner Creek drainage are primerily used for live-
stock grazéngg hay producticn and recreation in the form of fishing,
hunting, camping and hiking. There are two USFS campgrourds along the
stream and hiking trails lead to orimitive camping sites in the Upper Miner
lakes area. Access 1s provided by a gravel road paralleling the stream for
211 but its upper 2.5 miles. The roadless porticn of the drainage is

oresently being considered for inclusion into the National Wilderness
ngtem,

Fishing pressure on Miner Creek for the perlad of May, 1975 to April,
1976 was estimated at 667 person-days {MDFG, 1976}. Tnis is an average
of 42 person-days/stream mile/year. Miner Creek is one of the more heavily
ysed recreational fisheries in the Big Hole drainage.  Catches recorded
in angler iogsconsists of 96 percent brook trout, averaging 10 inches in
Tength, and 4 percent arctic grayling, averaging 7.5 inches in Tength
[MOFWP, 1680h). Fishing pressure on Lower Miner Lakes was estimated
in 1975-76 at 1,735 person-days/yesar.

Livestock grazing in the riparian zone along portions of the Miner Creek
drainage has caused damage to fishery habitat through the trampling of
banks and the reduction of vegetative stream cover. The diversion of
natural flows from the stream for irrigation, coupled with the increase
in ergsion and bank instability, has caused sadiment to deposit in

riffie and spawning areas within the lower reaches.

ter chemistry samplies were collected for Miner Creek during 1972-
JSFS, unpublished data). This stream exhibits the typical chemical
ristics of tributaries to the Big Hole Fiver. The water is

rized byalow specific conductance, neutral pH and low suspended
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FISH POPULATIONS

Lokt

Two 1,000 ft sections located below the lower Miner Lakes were electro-
Fished on July 24, 1979 and August 27, 1980. Bue to the clarity of the
water, its low specific conductance and the morphology of the channei,
the clectrofishing equipment was exiremely inefficient. Numerous fish
were observed but attempts at capturing these individuals were unsuccessful.
Only the species 1ist is relevant and numbers of fish captured do not
reflect the magnitude of the population of Miner Creek. Game species
nresent were brook treut and burbet. Longnose sucker and mottied sculpin.

were i—{‘he Gﬂéynﬁngame Specéeg Ca?}'ﬁi}{‘ed .' ?ab-se Qg i’ZGng’i neg thEE%ECtT‘Sf'ﬁS?’%i?}Q e

resylts for the two sections sampled. Due to the low numbers ef fish
captured, a population estimate using a mark-recapiure method was not
possible.

Table 29. Summary of electrofishing survey data collected for two 1,000
£+ sections of Miner Cresk {T65, RI16W, Sec. 3C and Sec. 9A) on
July 24, 1979 and August 27, 1580

Species Ho. Captured Length Range (inches)
Brook Trout 28 2.5- 8.6
Burbot 1 5.9

7 8.2-10.0

Longnose Sucker
Mottled Sculpin - -

A 300 Ft section located in the vicinity of the present study section
was electrofished in 1958 {Heaton, 196G). One hundred and nineteen brook
trout, ranging in length from 2.0-11.7 inches, were captured 2long with one
surbet.  Liknes (1981) captured arctic grayling in sections of the stream
above the Lower Miner Lakes.

5511 nets set in the lower lake in 1959 captured 25 brock trout, six
arctic grayling, two mountain whitefish, three burbot and 80 longnose
suckers (Heaton, 1960). In 1965, two gill nets set in the Tower lake
capturad 111 fish {Wipperman and Needham, 19685}, The catch consisted of
32 brook trout. 11 mountain whitefish, six arctic grayling, seven burbot
and 53 Tongnose suckers. Rainbow trout, ranging from 6.1-17.0 inches in
Tength, have been captured by gill nets in the Upper Miner Lakes (Heaton,
1960 and Peterson, 1974).

The presence of the fluvial arctic grayiing in Miner Creek is of
importance to the State of Montana. This species is now classified as
a species of special concern {Deacon et al., 1679}, Once widely
distributed throughout the upper Missouri River drainage, the fiuvial
form is presently found only in remnant populations in the upper Big Hole
River drainage. The arctic grayling has very specific habifat reguirements
with respect to gradient, temperature, velocity and depth (Vincent, 1962}.
These requirements usually restrict their distribution in smallier streams to
the lower reachss, Vincent cites agricultural and logging
oractices that reduce stream flows, increase ¢iltation and restrict fish
mavement as possible causes for the decline of the arclic grayiing in recent



88

history. For streams that still support arctic grayling, it is imperative
that instream flow protecticn is secured.

4. FLOW RECOMMENDATIONS

Crass-sectional data were collected in a 203 ft subreach of Miner
freek about 1.5 miles above the USFS boundary {165, R16W, Sec. 3C). Five
cross-sections describing the meandering habitat were placed in the
sybreach., To calibrate the WETP program, field data were collected
at filows of 13.1 and 99.1 cfs.

The relationship between wetted perimeter and flow for a single
riffle-Tike cross-section is shown in Figure 20. Lower and upper inflection
points occur at 3 and 10 cfs, respectively. Based on an evaluation of
existing fishery,recreaticnal use and other resource information, a
flow of 10 cfs is recommended for the low Flow pericd of July 1 - April
0. Flow recommendations for the high flow period (May 1 - June 30)
cannot be derived for Miner Creeck due to the Tack of long-term Tlow
records.

The recommendaticns for the low flow period are compared to the mean
monthly flows of record for Miner Creek in Table 3C. The recommendations
exceed the mean flows for the months of December through March.

Tahle 230, Instream flow recommendations for Miner Creek using the wetted
perimeter/inflection point method (Tow flow period) compared
to the mean flows of record.

Flow Recommendations {(cfs) Mean Flows {cfs)d/
Janyary H 6.3
February 10 7.3
March 10 7.6
April 10 25.5
May b/ 51.8
June b/ 141.2
July 10 67.8
Aucust 10 20.4
Septerber 10 10.9
(ciober 10 17.1
November 16 10.7
December 10 g.0
a/ Derived for the June, 1948 - October, 1953 period of reccrd for the
0SGS gauge at stream mile 9.0 {765, RI&W, Sec. 3).

b/ Flow recommencat

tions for the high fiow period {May 1 - June 30} are
unavailable due to the 1

ack of long-term fiow records Tor Miner Creek.
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1. STREAM
Mussigbrod Cresk
7. DESCRIPTION
Mussighrod Creek originates in the Anaconda-Pintiar Range of south-

west Mantana and flows in an easterly direction for about 5 miles before
entering Mussighbrod Lake. From the lake putlet the stream fliows an

additional 9.4 miles before joining the North Fork Big Hole River. Hell-
roaring Creek is the only named tributary in the 29.5 square mile
drainage. Land within the drainage is contrelled by the USFS {66%},
private landowners (32%) and the State of Montana (?%). Eighteen per-
cent of the USFS land is within the Anaconda-Pintlar Wilderness Area.

The upper channel flows steeply through heavily timbered slopes. Upon
crossing the USFS boundary, the stream meanders through willow bottoms
surrounded by grassland/sagebrush benches. Average gradient of the 21

§t wide channel is 25 /1,000 ft.

Land uses within the Mussigbrod Creek drainage consist of recreation
in the form of hunting, fishing and camping, cattle grazing, hay pro-
duction and timber harvesting. A gravel road ends at the USFS camp-
ground located on Mussigbrod Lake. Fack traiis continue into the upper
reaches of the drainage to Surprise and Violet Lakes. Catches reported
in angler logs for Mussigbrod Creek consist of 75% brook trout and 25%
arctic grayling, both averaging $.2 inches in Tength (MDFWP, 1980b7}.

Cattle ave grazed throughout the drainage and hay production occurs
on private lands within the lower drainage. Although Mussighrod Lake is
a natural lake, a dam has been constructed con its outlet for irrigation
purposes. The storage of irrigaticn water during the fall and winter
menths results in the dewatering of the stream. ODuring the summer irri-

gation season, the flow of lower Mussigbrod Creek is entirely diverted
into a series of ditches.

3. FISH POPULATIONS

4 1,000 ft section located immediately above the USFS boundary was
electrofished on July 13 and Bugust 9, 1979. Game species present were
brook trout and burbot. Mottled sculpin and longnose sucker were the
acngame species captured (Table 31 ).

Table 31, Summary of electrofishing survey data collected for a 1.00C
ft section of Mussighrod Creek (TIS, RI6W, Sec. 9B} on July
13 and August 9, 1975.

Species No. Capturaed Length Range [inches)
Hrook Trout 107 1.8-11.2

Burbot 5 9.2-13.4
Mottled Sculpin - -

Longnose Sucker i 7.6
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The standing crop of brock trout in the section was estimated using
a mark-recapture mothod {Tabie 32 ). This 1,000 ft section supports
ahout 251 brook trout, weighing a total of 27 pounds. The majority of
the fish present were less than 10 inches and averaged 9 fish per pound.
When comparing this population to other streams draining the Anaconda-
Pintlar Range, only one supported a lower population.

Table 372 . Estimated standing crop of brook trout in a 1,000 ft section
of Mussigbrod Creek {T1S, RIGW, Sec. 9B} on July 13, 1979,
Eighty percent confidence intervals are in paventheses.

Per 1,000 Ft

Specias Length Group {inches) Number Pounds
Brook Trout 4.0- 5.9 - 143

6.0~ 9.9 105

0.0-11.2 3

251 (+118) 27 {+13)

Heaton {1960} electrofished a 300 Tt section of Mussigbrod Creek below
the lake in 195G, Six brock trout, ranging in length from 1.6-9.3 inches,
were captured. He felt the closing of the dam in the fall and winter and
the severe dewatering that occurred downstream was responsibie for the Tow
population. Wipperman (MDFYP, unpublished data) supporied a USFS proposal
for a minimum Flow of 5 cfs to be released =t the dam during the winter
months to increase fisheries production.

Mussighrod Lake is recognized as having one of the best lacustrine
arctic grayling populations remaining in the upper Big Hole drainage
{Heaton, 1960). Gi11 nets fished in 1959 captured ten arctic grayling
{5.6-11.5 inches}, eight brook trout (7.9-17.3 inches}, three burbot and
124 longnose suckers (Heaton, 196C). In 1970, Eiser and Marcoux {1972)
2111 netted four arctic grayling {6.8-11.5 inches}, three brook trout
{10,3-14,4 inches), two burbot and 62 Tongnose suckers.

In 1579, Liknes {1981} captured 12 arciic grayling, ranging in length
from 5.7-9.0 inches, in a section of Mussigbrod Creek below the lake. The
flyvial arctic grayling is considered a species of special concern {Deacon
et al..1979). Once distributed throughout the upper Missouri River drainage,
remnant popuiations of the fluvial form now exist in only the upper Big Hole
drainage. The arctic grayling has very specific habitat reguirements which

ID usually restrict its distribution in small streams to the Jower reaches
Vincent, 1962). Much of this habitat is found draining Tand prime for
agricultural development. Vincent cites agricuitural practices which de-
crease natural flows, increase siltation, and restrict fish movement by

Tacement of frrigation dams as possible causes for the decline of the

arctic grayling in recent history. It is imperative that flow protection
is secured for those streams still supporting arctic grayling populations.

]
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4. TFLOW RECOMMENDATIONS

Cross-sectional information was collected in a 49 ft riffle-pool
sequence located in T1S, RIGW, Sec. 9B. Five cross-sections were placed
in this sequence. The WETP program was calibrated to field data col-
lected at flows of 4.3 and 71.8 cfs.

The relationship between wetted perimeter and flow for the com-
posite of two riffle cross-sections is illustrated in Figure 21 . Lower
and upper inflection points occcur at 2 and 7 <fs, respectively. Based on
an evaluation of the existing fishery and other resource information, a

Tow of 5 cfs is recommended for the low flow period (July 16 - May 15}.
£ vecommendation for the high flow pericd (May 16 - July 15) cannot be
derived for Mussigbrod Creck due to the lack of long-term flow data.
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1. STREAW

Pattengail Creek
2. DESCRIPTION

Pattengail Creek originates in the Pioneer Mountains of south-
west Montana and flows in an easterly divection through a narrow flood-

nlain for approximately 14 miles hefore joining the Wise River, a trib-
utary to the Big Hole River. The stream drains high timbered peaks,

scattered alpine meadows and talus slopes. [ts 70 square mile drainage
is owned entirely by the USFS. Major tributaries to Patfengail Creek
include Lumbrecht, Reservoir and Lost Horse Creeks. The 45 Tt wide
channel has an average gradient of 33 ft/1,000 ft. The lower channel is
characterized by extensive beaver pond construction, dense riparian
willow growth and gentle meanders.

The Pattengail Creek drainage is managed by the USFS for grazing,
hardrock mining and recreation in the form of hunting, fishing and
hiking, The upper drainage is presently under consideration for
inclusion into the National Wilderness System as part of the West
Pioneers Wilderness Area. The upper drainage has an extensive frail
network Teading to high alpine Tlakes and prisiine meadows.

Fishing pressure on Pattengail Creek in 1975-76 was estimated at 517
nerson-days per year or about 37 person-days/stream mile/year (MDFG, 19763.
This is one of the highest pressures recorded for a tributary to the
Big Hole River. Catches reported in angler logs consist entirely of
rainbow trout, averaging 8.3 inches in length (MDFWP, 1980b).

In 19G1. the Montana Power Company constructed a dam on Pattengail
Creek. The purpose of the dam was to regulate flood waters and store
water used for power generation at the main river dam at [Mvide,
Montapa. The reservoir destroyed about 2% miles of stream habitat.
Further damage to the channel occurred when the dam failed in 1927.
This caused considerable scouring of the channels of the lower creek
and the Wise River. The vertical banks created by this scouring are
sTi11 noticeable today.

The 1977 Montana legislature recuested the Depariment of Natural
Resources and Conservation to study the feasibility of constructing an
off-stream storage reservoir on a tributary of the Big Hole River.

The veservoir is to be used for augmenting instream flows in the Big
Hole and Jefferson Rivers, flood contrel and irrigation {DNRC, 1679).
After four years of study, a site on Pattengail Creek was recommended.
The proposed 50 ft high dam would inundate 2.25 miles of Pattengail
Sree§ and flood 400 acres, destroying important moose habitat (ONRC,
1981,

Sporvadic water sampling has occurred on Pattengail Creek from October,
1972 through September, 1979 {USFS, unpublished data). Water guality
s excellent for this stream. The water is characterized by a low
specific conductance, neutral pH and low suspended sediment levels.
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3. FISH POPULATIONS

A 71,000 ft section of Pattengail Creek was electrofished on July 10,
1679 and August 4, 1980. Broock and rainbow troul were the only game
species captured. Nongame species present were Tongnose sucker, long-
nose dace and mottled sculpin. Table 33 summarizes the data for the two
SUrVeys.

Table 33. Summary of electrofishing survey data collected for a 1,000
ft section of Pattengail Creek (725, RIZW, Sec. 10A) on

July 10, 1675 and August 4, 1380.

Species - HNo. Captured Length Range {inches)
Broock Trout H 4.0-5.5
Rainbow Trout Z £.1-6.6
Lonanose Sucker - -

Longnose Dace - =

Mottled Sculpin - -

fue to the low numbers of fish captured in both years, the standing crop
of trout could not be estimated.

An electrofishing survey was conducted by Heaton {1960} in a 300 ft
section of Pattengail Creek in the vicinity of the present study section.
Fifty-seven rainbow trout, ranging in length from 1.6-711.6 inches, and
22 brook trout from . 1.9-6.5 inches were captured,

4, FLOW RECOMMENDATIONS

Cross-sectional data were collected in a2 137.5 ft riffie-pool sequence
Tocated at stream mile 0.5 {T2S, R12W, Sec. 10A). Five cross-sections
were placed within the sequence. The WETP program was calibratec to field
data collected at flows of 22.8 and 111.3 cfs. This sequence is located
helow the proposed dam site.

The relationship between wetted perimeter and flow for a single riffie
crosc-section 15 11lustrated in Figure 22 . Lower and upper inflection
noints occur at 20 and 24 cfs, respectively. Based on evaluation of
existing fishery, recreational use and other resource information, a Flow
of 20 ofs is recommendad for the low flow pericd (July 16 - May 15).

Due to the lack of Tong-term flow data. recommendations for the high flow
seriod {May 16 - July 15} cannot be derived for Pattengail Creek.
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1. STREAM
Pintlar Creek
2, DESCRIPTION

Pintlar Creek originates at Oreamncs Lake in the Anaconda-Pintlar Hange
of southwest Montana, It flows in a southwesteriy direction for about 10.&
miles before entering Pintlar Lake. From the Pintlar Lake cutlet the
stream Tlows an additional 10.8 miles before joining the Big Hole River 15
‘miTes east of Wisdom, Montana. "The maiowity of the basin is characterized
by steep, timbered siopes. The meandering willow lined channel of the
lower valley ig surrounded by sagebrush/grassiand benches. Ownership
of the 31 sguare mile drainage is shared by the USFS (84%}) and private
individuals {16%}. Seventy-seven percent of the USFS Tand lie within
the Anaconda-Pintiar Wilderness Area. Bear Lake Creek is the only
named tributary within the drainage although numercus intermittant
streams drain the upper reaches. The 25 ft wide channel has an average
gradient of 26 i per 1,000 ft.

tands within the Pintiar Creek drainage are primarily used for
recreation, cattle grazing, and hay production along the lower reaches.
A graveled road parallels the creek along its middle reach, ending at
the Wilderness boundary. A USFS campground is located on Pintlar Lake,
a natural lake bisecting the drainage.

Fishing pressure on Pintlar Creek in 1975-76 was estimated at 224
person-days/vear (MDFG, 1976). This amounts to about 10 person-days/
stream mile/year. Fishing pressure on Pintlar Lake was estimated at
271 person-cdays/year (MDFG, 1976). Angler log data compiled by the DFWP
show that catches from Pintlar Creek consist entirely of brosk trout,
averaging 11.7 inches in length {MOFWP, 1980b}.

A dam was built on the outlet of Pintlar Lake to increase its
starage capacity for irrigation purposes. The 10.8 mile section of
Pintiar Creek below the lake is severely dewatered during the fall and
winter when water is stored for the upcoming irrigation season.

The lower stream is further dewatered during the summer irrigation
season when water is diverted. Conseguently, 1ittlie water enters the
Rig Hole River during the summer. Peterson (1979) found flows below
the irrigation diversions to fluctuate viclently during the summer
months.  Above the USFS boundary, changes in flow were more gradual.
Flows were found to again stabilize near the mouth, possibly due to
ground water recharge.

A thermograph was in operation from June through October, 1976 on
Fintlar Creek directly below the diversions. An inverse relationship be-
twean water temperatures and flow was cbserved (MDFWP, unpublished data).
The highest recorded temperature for lower Pintlar Creek was 64.5 F.

Water chemistry sampies have been collected sporadically for Pintlar
Cresk from July. 1976 to September, 1979 (USFS, unpublished datal.
The stream exhibits the typical pattern of Big Hole tributaries, having
a Tow specific conductance, Tow aTkalinity and hardness levels, a neutral
nd and low suspended sediments,
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3, FISH POPULATIONS

A 1,000 Ft section of Pintlar Creek located (.72 miles below Pintlar
i ake was electrofished on July 12 and August 3, 1979. Game fish captured
in descending order of abundance were brook trout, burbot and rainbow
x cutthroat hybrids, Mottled sculpin and longnose sucker were the non-
game species present (Table 34 }.

Table 34, Summary of electrofishing survey data collected for a 1,000

ft section of Pintlar Creek (TIN, RESN3W$§CB 14B) on July

12 and August 3, 1979.

Species No. Captured Length Range {inches)
Brook Trout 74 1.7-16.6
Burbot 21 2.2-12.5
Rainbow x Cutthroat Hybrids £ 5.7- 8.5

Longnose Sucker - -
Mottled Sculpin - -

The standing crop of brook trout in the section was sstimated using a
mark-recapture method (Table 35;. This 1,000 fi section supports a popula-
tion of about B7 brook trout, weighing a total of B pounds. CF the tribu-
taries of the Big Hole River where population estimates were obtained,
ointiar Creek supports one of the lowest trout populations. The condition
of the fish, however, was above average for stream SUrveys in the Beaver-
head N.F. This study section is Tocated immediately below the lake. The
severe dewatering that occurs during the fall and winter storage periods
may explain the Tow population of fish in the sectiion.

Table 35. Estimated standing crop of brook trout in a 1,000 ft section
of Pintlar Creek (TIN, RISW, Sec. 148} on July 12, 1979,
Eighty percent confidence intervals are in parentheses.

Per 1,000 Ft

Species Length Group {inches) Number Pounds
Brook Trout 4.0~ 5.8 68
£.0- 9.9 17
10.0-10.6 2

87 (+29) 8 (#3)

300 £t section located directly below Pintlar Lake was electro-
in 1959 (Heaton, 1960). Seven brook trout, vanging in léngth from
.3 inches, and one rainbow trout were captured. Heaton felt that
w numbers of fish may be a result of dewatering during the fall
nd winter months. This 300 ft section was expanded to 1,200 Tt and

o) el [,
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clectrofished in 1972, At this time, nine brook frout, ranging in length
From 5.3-11.6 inches, one rainbow frout and twoe burbol were captured
{Peterson, unpublished data).

Pintlar Lake, a 20 acre lake with 50% of its depth Tess than five feet,
hac heen historically stocked with cutthreoat trout (MDFWP, unpublished
data). Gi11 nets set in the lake in 1959 captured 14 brock trout, two
rainhow trout, six arctic grayling, two burbot and numerous Tongnose
suckers (Heaton, 1960). Gill nets set in 1966 captured 10 rainbow trout,
cever brook trout, one burbot and numerous longnose suckers {Needham and

Wipperman, 1967}, Spawning and rearing habitat for the Take popultation
of trout is considered poor {Needham and Wipperman, 1967}

4, FLOW RECOMMENDATIONS

Cross-sectional data were collected in 87 ft riffle-pool sequence
located 0.5 miles below Pintlar Lake (TIN, R154, Sec. 14B}. Five cross-
sactions were placed in this sequence. The WETP program was calibrated
t5 Tield data collected at flows of 2.0 and G7.7 cfs.

The relationship between wetted pevimeter and flow for 2 single
riffle cross-section is shown in Figure 23. Lower and upper infiection
points occur at 3 and 7 cfs, respectively. Based on an evaluation of
existing fishery, recreational use and other resource information, a flow
of 3.0 cfs is recommended for the Tow flow period {July 16 - May 15).
Recommendations for the high flow peried {May 16 - July 15} cannot be
derived for Pintlar Creek due to the lack of long-term flow data.
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1. STREAM

Huby Creek

Ruby Creek originates on the eastern slope of the Bitterrcot Mountain
Rance in scuthwest Montana. The stream is formed at the convergence of
the West Fork Ruby Creek and Pioneer Creek and flows in a northeasterly

J

divection for 9.5 miles before joining Trail Creek to form the North Fork

Big Hole River. The 18 ft wide channel has a moderate gradient of § 1t/

1,000 f1. Much of the stream meanders through dense wiilows and beaver
ponds. Only the headwater area and the upper § miles drain forested lands.
The vemainder of the drainage is in an open grassland/sagebrush valley.
Ninety-one percent of the 54.5 square mile drainage is controlled by the
USTS.  The remaining 9% is privately owned. Approximately half the stream
Tength is located on private land. Major tributaries to Ruby Creek include
Butler, Cow, Big Moosehorn, Little Moosehorn and Gory Creeks.

Land within the Ruby drainage is used for vecreation, cattle grazing,
hay production, timber harvesting and mining. Recreational uses include
fishing, hunting and backpacking. An extensive pack trail system
traverses the headwatear area.

Fishing pressure on Ruby Creek during May, 1975 through April, 79
was estimated from a mail survey at 910 person-days (MDFWP, 1976). 7
ameunts fo about 96 person-days/stream mile/yvear. The pressure was
equally divided between resident and nonresident anglers. Ruby Creek re-
ceives one of the greatest amounis of pressuve per stream mile of any
Big Hole tributary. Catches reported in angler Togs show brook trout to
he the only game fish caught. The brock trouf average 10.4 inches in
Tength (MDFWP, 1980b}. Several gravel roads within the drainage provide
excellent access to the stream and many of its tributaries.

76
his

The Togging of lodgepele pine is a continuing use in the Ruby
drainage. The latest sale began in the summer of 1975, Cattle
grazing occurs on private as well as public lands. The improper
mangement of these activities could Tead to increased sediment lcads
and loss of riparian habitat. Hay fislds throughout the lower drainage
are irrigated with water diverted from Ruby Creek. This causes severe
dewatering of the natural channel. Much of the water of Ruby Creck enters
the North Fork Big Hole River by subsurface irrigation returns.

ca'ly, placer gold mining occurred in the headwater tributaries
ek but the production was never large {Lvden, 1948}. Since the
0, goid exploration has cccurred throughout the upper drainage
published data).

Sporadic water chemistry measurements have been collected for Ruby
Creek throughout the 1970's (USFS, unpublished data). The water gquality is
axcellent and is characierized by a low specific conductance, 2
neutral pH, and low Tevels of turbidity and suspended sediment.

3. FISH POPULATIONS

A 1,000 Ft section Jocated approximately 2.5 miles above the USFS
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houndary was electrofished on July 20 and August 7, 1979. Broock trout,
rainbow x cutthroat hybrids and burbot were the game fish captured. Non-
game species present were mottled sculpin and Tongnose sucker {Table 36 ).

Table 35 . Summary of electrofishing survey data collected for a 1,000
ft section of Ruby Creek (T3S, R17W, Sec. 200) on Juiy 20 and
August 7, 1979.

Species No ., Captured Length Range {inches)
Brook Trout 229 2.0-10.3
Rainbow x Cutthroat Hybrids 2 6.2- 6.5
Burhot 3 5.2-12.1
Longnose Sucker 2 4.1- 4.8

Mottied Scuipin - -

The standing crop of brook trout in the section was estimated using
a mark-recapture method, (Table 37 ). This 1,000 ft section supports about
503 brook trout, weighing 52 pounds. Ruby Creek supports one of the highest
populations of brook trout of the streams sampled in the Big Hole drainage.
The majority of the populaticn was less than 10 inches in length.

Table 37 . Estimated standing crop of brock trout in a 1,000 ft sectien of
Ruby Creek (T3S, R17W, Sec. 20D} on July 20, 1579. Eighty per-
cent confidence intervals are in parenthese.

Per 1,000 Ft

Species Length Group {inches) Number Founds
Brook Trout 4.0- 5.9 237

£.0- 3.9 266

10.0-10.3 2

505(+101)  52(+11)

Heaton {1960) electrofished a 300 ft section of Ruby Creek in the
vicinity of the present study section. He captured 35 brook trout, ranging
in length from 2.2-11.6 inches, and one rainbow trout measuring 4.8 inches.
A nearby 683 ft section was electrofished in 1966. Fifty brock trout were
captured with 50% of the fish seven inches or longer (Wipperman, 1967a}.

&, FLOW RECOMMENDATIONS

tross-sectional data were collected for a 53 ft subreach located
approximately 2.5 miles above the USFS boundary (T35, RI7W, Sec. 20D},
Five cross-sections defining the riffle-pool habitat were placed within
this subreach. The WETP program was calibrated to field data coliected at
Flows oF 5.3 and 30.5 cfs.
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The relationship between wetted perimeter and flow for a composite of
two riffle cross sections is shown in Figure 24. Lower and upper inflection
soints occur at 4 and 12 cfs, respectively. Based on an evaluation of
existing fishery, recreational use and other resource information, a flow of
3 rfs is recommended for the Tow 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 Ruby Creek.
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The relaticnsiip between wetfed perimeter and flow for a
composite of two riffle cross-sections in Ruby Creek,



i, STREAM

South Fork 8ig Heole River

T3

DESCRIPTION

The South Fork Big Hole River originates along the eastern siopes of
e Continental Divide. It drains the Bittervrcot Mountains and the

th

Big Hole Divide. It Tlows in a northerly direction for approximately

14 miles before converging with Bovernor Creek one mile south of the town
of Jackson, Montana, to form the Big Hole River. The meandering -

channel Flows through numerous beaver ponds and is densely lined with
illows. The stream drains grassiand/sagebrush benches in its Tower
reaches and dense lodgepole forest in its upper portion. Although only
289 of the 78.5 sguare mile drainage is privately owned, 10 of the 14
miles of stream flow through private land. The remaining 75% of the
basin is managed by the USFS. Tributaries to the South Fork Big Hole
2iver include Pionser, Darkhorse, Berry, Jahnke, and Saginaw Creeks.
Moot of these streams originate at alpine Takes. fhe average gradient

of the 75 Ft wide channel is 13 ft per 1,000 fL.

From 1948 to 1953, a USGS geuge station was operated on the South
Fork Big Hole River approximately one mile above the USFS boundary {175,
n18W, Sec. 9B). The average annual discharge for the three compiete
years of record was 52.1 cfs. Minimum and maximum flows for the pericd
of record were 5 and 938 cfs, respectively.

Lands within the Scuth Fork Big Hole drainage are used for recreation,
cattle grazing. hay production and, historicaily, mining. An improved
gravel road parallels and crosses the stream throughout the drainage,
allowing good access for hunting, camping and fishing. Fishing pressure
on the South Fork Big Hole River during May, 1975 through Aoril, 1976
was estimated by mail survey at 580 person-days or approximateiy 4]
person days/stream mile/year (MDFG, 1976}. This is one of the i
nighest pressure estimates for a tributary to the Big Hoie River.

4 USFS campground is located on Van Houten Lake where fishing and
camping are popular. Fishing pressure on Skimner Lake, the true headwatler
of the South Fork Big Hole River, was estimated at 84 person-days during
May, 1975 through April, 19676 (MDFG, 1976}. Because of an extensive

trail system, fishing and camping on numercus aipine lakes in the drainage
can be enjoyed.

The grazing of cattle occurs throughout the Scuth Fork Big Hole Valiey
on public and private land. Grazing within the riparian zone along portions
on the lower and middle stretches of the siream has resulted in bank
trampiing, loss of overhanging vegetative cover, mass wasting and minor
erpsion. Loss of ripavian habitat has also resulted from the physical
and chemica? removal of willows fo increase grazing area and provide
access to water. The major land use on private Tands within the lower
drainage is hay production. These hay lands are irrigated with waters
from the South Fork Big Hole River. As a result, the South Fork Big
dnle River is entirely diverted inte a servies of irrigation ditches,
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Water chemistry sampling of the South Fork Big Hole River has been
conducted by the USFS beginning in 1972 {USFS, unpublished data}. This
stream exhibits the excellent water quality of the Big Hole drainage.
1+ is characterized by low alkalinity and hardness levels, a low specific
conductance, neutral pH, and low nitrate and phosphate concentrations. ’

3. FISH POPULATIONS

& 71,300 ft section of the South Fork Big Hole River was electrofished
. (}?‘aﬁu'!y?ﬂaﬁflﬁiigiﬁt@ anﬂz"fs “%98@‘ Gamefishp?’ese ntin 5}@ Scending .
arder of abundance were brook trout, rainbow trout, mountain whitefish
and burbot. Longnose sucker and mottled sculpin were the cnly nongame
species captured {Table 38 ).

Table 38 . Summary of electrofishing survey data collected for a 1,300
£t section of the South Fork Rig Hole River {T7S, RI5W, Sec. 8A) -
on July 21 and August & and 27, 1980,

Species No, Captured Length Rance {inches)
Brook Trout 319 3.6-710.7
Ratnbow Trout 6 5.3-12.0
Mountain Whitefish 5 12.1-15.0
Burbot z 15.1-15.3

Mottled Sculpin - -
tongnose Sucker - -

The standing crop of brock trout was estimated using mark-recapture
method (Table 39). This stream supports about 443 brook trout, weighing
64 oounds per 1,000 ft, This is approximately seven fish per pound,
which is above average for streams surveyed in the Beaverhead N.F. The
South Fork Big Hole River supports one of the highest populations of
Lrook trout within the Big Hole drainage.

Table 39. Estimated standing crop of brook trout im g 1,300 ft section
of the Scuth Fork Big Hole River (T7S, RI15W, Sec. 8A) on
July 31, 1983, Eighty percent confidence intervals are in

parentheses.
Per 1,000 Ft
Species Length Sroup (inches) Number Pounds
Brook Trout 5.0- 5.9 115
£.0- 9.9 311
10.0-10.7 17

443 (+82) 64 (+12)
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Heaton (1960 electrofished a 300 ft section of the South Fork located
upstream of the gresaﬁi study section. The brock trout was the only game
fish present. One hundred and sixty-five brook trout, vanging from 2-10

inches, were captured.

G111 nets Fished in Yan Houten lake in 1959 captured five rainbow

£, three brook trout, three burbot and 88 longnose suckers {Heaton,
601, The iake was rehail§s?ated in 1967 and planted witn brook trout
and catchable rainbow trout (heeﬂbam anﬁ &?gyermnna !@6?} In 1966,

aeTs st in e Take captu ed-108-brook-trout-and-34--tongnese

WAL vy v et
3
.

4. FLOW RECOMMENDATIONS

Cross-sectional data were coliected in a 184 ft riffie-pool sequence
located ia T7S, RISW, Sec. 8A. Five cross-sections were placed within
the sequence. The ME?F program was calibrated to field data collected at

Flows of 21.2, 150.5, 306.9 cfs.

The relationship between wetted per;mefer and fiow for a snmﬁes1te
of two riff?e cross sections is shown in Figure 25 . Lower and upper
inflection points occur at 12 and 24 cfs, respectively. Based on an
evaiuation of ex@sfzﬁg fishery, recreational use and other resource
information, a flow of 24 cfs is recommended for the low flow pericd (July
16 - May 15). A recommendation for the high Tlow period {(May 16 - July
15% cannot be derived Tor the South Fork Bﬂg Hole due to the lack of
Tong-term flow data.

The recommendations for the low flow period are compared to the mean
monthly flows of record for the Scuth Fork Big Hole River in Table 44,
The vocommendations exceed the mean fiows for the months of September
through March,

Tahle 40. Instream flow recommendations for the South Fork Big Hole River
using the wetted perimeter/inflection point method {Tow flow
neriod) compared to the mean flows of record.

Ciow Recommendations (cfs) Mean Flows {cfs}éf

January 24 9.5
February 24 9.8
March Zé g.8
April 24 53.4
May 1-15 24 159.9
May 16-31 &/ {

June 1-15 b/ iEZEQE
June 1630 b/

July 1-15 o/ 85,2
July 16-31 4 i
Bugust 24 27.9
September 74 6.7
Gotober 4 16,3
November 24 4.0
Gecember 24 12.3
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Figure 25, The relationship between wetted perimeter and flow for
a composite of two riffle cross-sections in the South
Fork Big Hole River.
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Table 40 continued, Instream flow recommendations for the South Fork Big
Hole River using the wetted perimeter/infiection
point method {low flow period) compared to the mean
flows of record.

B

/  Derivad for the Jupe, 1948-0ctober, 1953 period of record for the USGS
auage at approximate stream mile 9 {775, R15W, Sec. 58},

U

5/ Flow recommendations for the high fiow pariocd {(May T6=duly 157 are
unavailable due to the Tack of jong-term flow records for the Scuth Fork
8ig Hole River,



1. STREAM
Steel Creek
2. DESCRIPTION
Steel Oreek originates in the West Pioneer Mountains of southwest

Montanz. The stream flows in a westerly direction for 10.5 miles before
entering the Big Hole River cne mile north of Wisdom, Montana. Topo-

graphic-and—vegetative characteristics of the upper and lower veaches of

the drainage differ considerably. Upper Steel Creek cascades through
heavily timbered, steep slopes. The bottom substrate consists of cobbie
and boulder. The lower reaches meander through wiliow lined and open
banks surrounded by grassland/sagebrush benches. The channel has a finer
hottom substrate. Average gradient of the 20 ft wide channel is 43 ft/
1,000 ft. Major tributaries include Wisconsin, Francis, Stanley and the
South Fork Steel Creeks. Ownership of the 80.5 square mile drainage is
shared by the USFS (42%), private individuals (35%), the State of Montana
{21%) and the BLM (1%).

tands within the Steel Creek drainage are used for recreation, cattle
grazing, hay production and a Vimited amount of mining. Recreaticnal
activities include fishing, hunting, camping and hiking. An extensive
trail system leads to numercus alpine Takes. An improved gravel road
parallels the stream, ending at a USFS campground. The headwater area
is prasently being considered for inclusion into the National Wilderness
System.

Fishing pressure on Steel Creek during May, 1975 through April, 1976
was astimated by a mail survey at 55 person-days (MDFG, 1976}, This is
approximately five person-days/stream mile/year. Information gathered
from angler logs show that the catch consists entively of brook trout,
averaging 9.5 inches in length (MDFWP, 1980b).

cattle grazing occurs on private and public land within the Steel
Creek drainage. Damage to the riparian zone by overgrazing and trampling
is evident along some stretches of the stream. Physical removal of the
ctreambank willows has also occurred along a mile section of private land.
Hay production is a major activity along the lawer reaches of the stream.
Water from Steel Creek is diverted during the summer irrigation months,
cauysing some dewatering. Increased erosion rates coupled with flow reduc-
tions have caused sadiment to accumulate in riffles and slower pools.

Placer mining occcurred cn Steel Creek about 4 miles east of Wisdom
dyring the late 1800's {Geach, 1572}. Gold production for Steel Creek is
unknown. Molvbdenum mining and the harvesting of salvageable timber
may occur in the headwater area if wilderness orotection is not
secured (USFS, 1980).

Water chemistry samples have been collected sporadically by the USFS
on Stee] Cwesk above the USFS houndary (USFS, unpublished data). In
general, Steel Creek exhibits the typical pattern of Big Hole River
fributaries of a low specific conductance, neutral pH and Tow suspended
sediment.




3. FISH POPULATIONS

A 1,000 ff section of Steel Creek was olectrofished on July 18 and
August &, 1975, Game fish present in descending order of abundance were
bragok trout. mountain whitefish, burbot and arctic grayling. Longnose
sucker, Eo?gﬁﬁse dace, and mottled sculpin were the nongame species capiured
{Table 41},

Table 41 . Summary of electrofishing survey data collected for 2 1,000
§t section of Steel Creek (725, RI15W, Sec. 34A) on July 18
and Rugust &, 1979,
Species No. Captured Length Range {inches)
Brock Trout 462 1.2-14.7
Mountain Whitefish G 3.1~ 5.8
Burbot 3 6.1-12.0
2 7.4-12.6

Arctic Grayling

Longnose Sucker -
Longnose Dace -
Mottled Sculpin -

i

§

i

The standing crop of brook trout in the section was estimated using

a mark-recapture method {Table 42 }. This 1,000 ft section supports 2

sopulation of 1,183 brook trout, weighing a total of 150 pounds. This is

the highest standing crop of brook trout found in 50 streams surveyed in

the Big Hole, Beaverhead and Red Rock drainages, The largest brook trout

captured was 14.7 inches and weighed 1.6 pounds. The condition factor

{the length to weight ratio) was well above average for atl length

qroups.

Tahle 47 . Estimated standing crop of brook trout in 2 1,000 ft section
af Steel Creek {725, RISW, Sec, 34A) om July 18, 19756, Eigthy
nercent confidence intervals are in parentheses.

Pey 1,000 Ft

Snecies Length Group {inches) Number Pounds
Brook Trout 4.0- 5.9 546

8.0~ 4.9 490

10.0-14.7 47

Heaton (1960} electrofished two 300 fi sections of Steel Creek in
1952, The upper section, located at the USFS campground, was dominated
by rainbow x cutthroat hybrids. Twelve hybrids, measuring 2.5-6.2 inches,
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and four brook trout were captured. On the lower meandering section,
hrook troyt dominated the fishery with 60 individuals, ranging from 2.5~
12.9 inches, captured. Other species present were meuntain whitefish
and longnose sucker.

Liknes {(1981) found arciic grayling fry and older individuals in
the lower reaches of Steel Creek. This indicates reproduction by 2
resident population or use of this tributary by the main river population
as a spawning area. The presence of fluvial arctic grayling adds to the
importance of this stream to the State of Montana. The fluvial arctic

grayling is classified as a species of special concern (Deacon et al.,
1979), Once widely distributed throughout the upper Missouri River drainage,
the grayling is now only found in remnant populations in the upper Big
Hole drainage. The decline of the arctic grayling in Montana has followed
closely behind agricultural development. Streams draining these
agricultural Tands are considered prime habitat for the grayiing {Vincent,
1962Y, Vincent (1962} cites agricultural practices which restrict fish
movement, decrease natural streamflows, increase water temperatures

and increase siltation as possible causes for the decline of the arctic
grayling. It is imperative that ipstream flow protection is secured for
those streams still supporting populations of arctic aravling.

4, FLOW RECOMMENDATIONS

A 55 ft subreach of Steel Creek {735, R14kW, Sec. 4C) was selected
for the coliection of cross-sectional data. Five cross-sections describing
the riffle-pool habitat were placed within the subreach. The WETP program
was calibrated to field data collected at flows of 3.2 and 21.0 cfs.

The relationship between wetted perimeter and flow for the composite of
two riffle cross-sections is i1lustrated in Figure 26 . Lower and upper
inflection points occur at 2 and 9 cfs, respectively. Based on an
avaluation of existing fishery, recreational use and olher resource
information, a flow of 9.0 cfs is recommended for the Tow Tlow pericd
{July 16 - May 15). Reccmmendations for the high flow neriod (May 16 -

July 15} cannot be derived for Steel Creek due to the lack of long-term
flow data.
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1. STREAM

Swamp Creek

Fodk
«

DESCRIPTION

Swamp Creek originates in Yank Swamp, a2 5.5 mile long marsh located on
the eastern siope of the Bitterrcot Mountain Range. Swamp Creek flows
for about 15 miles in a northeasterly divection before converging with
—the-Big-Hele -River, 3.5 -miles north-of -Wisdom, Montana. - The 85 square........
mile drainage consists primarily of sagebrush/grassiand benches, Much of
this land has been converted to irrigated hay pastures. Only Moose Creek, its
major tributary, drains moderately timbered slopes. Land ownership of
the drainage is shared by private interests (76%}, the USFS {19%;,
the State of Montana {3%) and the BLM (2%). The 30 ft wide channel has a
aradient of 8 ft per 1,000 ft.

Lands within the Swamp Creek drainage are orimarily used for cattie
grazing and hay production. Recreation in the form of hiking and fishing
also occurs. Shultz Reservoir, a dammed lake used for irrigation,
is a popular fishing area. A series ¢of gravel roads provide access
throughout the drainage. Upon leaving USFS land, the waters of Swamp
Creek are diverted into an extensive irrigation system. Ditches con-
nect adjacent drainages through man-constructed water paths. The majority
of Swamp Lreek enters the Big Hole River through irvigation return.

Due to this manipulation of the natural watershed, Swamp Creek is severly
dewatered throughout its course. Grazing within the riparian zone and

the physical removal of stream bordering willows have resulted in increased
ergsion, trampled banks and the loss of undercut banks and cverhanging
vegetative cover. Sedimentation within riffle and spawning areas is
extensive. Riprapping of banks to prevent bank ercsion and channel
mevement has occurred on several sites along the stream.

3. FISH POPULATIONS

A 1,000 Tt section of Swamp Creek located near the mouth was
electrofished on July 13 and August &, 1979. Game fish presert in
descending order of abundance were brook trout, burbot and mountain
whiteTish, Longnose sucker, Tongnose dace and mottled sculpin were
the nongame species captured (Table 43 }.

Table 43, Summary of electrofishing survey data c¢ollected for a 1,000
Tt section of Swamp Cresk {725, RISW, Sec. 88) on July 13
and August &, 1979,

Species No. Captured Length Range {inches}
Brook Trout 78 2.0-13.8
Burhot 30 3.1-11.7
Mountain Whitefish & 2.5~ 3.3

Longnose Sucker - -
Longnose Dace - -
Mottied Sculpin - -
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Due to Tow numbers of trout captured, a population estimate could not
be obtained for Swamp Creek. OFf the 78 brock trout captured, 547 were
1es5s than & inches. The severe dewatering and flow fluctuations that
secur throughout the Swamp Creek drainage create unstable conditions and
the Toss of big fish habitat. Spawning areas and fish food producing
riFFle areas are reduced as a result of siltation caused by increased
hank erosion. Elevated water temperatures resulting from the flow
reductions and the widening of the channel by cattle overuse may be
affecting the trout popuiation.

Diknes {19817 captured fry as well as Targer avctic grayling in the
Tower reaches of Swamp Creek, identifying this stream as spawning habitat
for this species. Although older arctic grayling were found, it is un-
known whether these individuals were residents or returned to the main
river when habitat conditions detericrated during the irrigaticn season.
Although once widely distributed throughout the upper Missouri River
hasin, the fluvial population of arctic grayling is now restricled fo
the upper Big Hole River and its tributaries. The decline of the fluvial
arctic grayling in Montana closely followed the agricultural development
of bottom iands {Vincent, 1962). The restriction of fish movement by
irrigation dams, the reduction of natural flows, and increased siltation
¢ believed to be the probable causes for the decline of the grayling

Montana (Vincent, 1962). 1t dis imperative that instream flow protection
secured for those streams siill supporting arctic grayling populations.

o

¥
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4. FLOW RECOMMENDATIONS

L 300 ft subreach Tocated near the mouth of Swamp Creek was selected
for the collection of cross-sectional data {725, RI5W, Sec. 8A). The
riffle-run habitat within the subreach was described using Tive cross-
sections. The WETP program was calibrated to field data collected at
fiows of 7.6 and 74.6 cfs.

The relationship between wetted perimeter and flow for a composite
of two riffle cross-sections is illustrated in Figure 27 . Lower and
upper inflection points occur at 8 and 15 cfs, respactively. Based on
an evaiuation of existing fishery, water availability and other resource
information, a flew of 10 cfs is recommended for the low flow period
{July 1 - April 30). Recommendations for the high flow peried (May 1 -
June 20) cannot be derived for Swamp Creek due to the lack of long-term
Flow data.
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STREAH
rail Cresk
2. DUESURIPTION

Trail Creek originates in the Bitterroot Mountains of southwest
Montana. It fiows in an easterly direction for 19.5 miltes before con-
verging with Quby Creek to form the Norih Fork Big Hole River. The
maiarity of the &1 scuare mile basin is controlled by the USFS (98%).
The remaining 2% is divided equally between private landowners and the
Mational Park Service (Big Hole Battlefield National Monument}. Joseph,
May, Clk, Hogan and Prairie Creeks are among the 19 tributaries to
Trail Creek. The Trail Creek drainage in its upper reaches is
characterized by steep, timbered slopes and a narrow floodplain.

n its lower reaches, the stream meanders through dense willows
znd numercus beaver ponds. The stream has an average gradient of 11 ft/
1,000 ft. The channel averages 20-28 Tt in width.

A USGS gauging station on Tower Trail Creek {stream mile 4.9}
was operated from 1948-1953 and 1966-1972. The mean flow for the pericd
of record was 95.3 cfs.  Minimum and maximum flows were 1.6 cfs 1n
November, 1969 and 1,350 cfs in June, 1972, respectively.

Lands within the Trail Creek drainage are used for cattle grazing, timber
harvesting, wildlife habitat for mule deer, elk and moocse and recreation
in the form of fishing, hunting ang camping. Montana Highway 43 parallels
and crosses the stream for its lower 9 miles. Vardious gravel roads allow
access 0 the remainder of the drainage. A USFS campground and recreaticnal
cabir are located on Trail Creek.

Fishing pressure on Trail Creek during May, 1975 through Aprii,
1976 was estimated at 343 person-days {(MDFWP, 1976). This is an average
of 18 person-days/stream mile/year. Based on angler log data, the
cateh from Trail Creek consists entirely of brook trout, which average
8.3 inches in length {MDFWP, 1930b).

The 1977 Montana Legislature requested that the Depavtment of Natural
Resources and Conservation determine the feasibility of consiructing an
off-stream storage reservoir on a tributary of the Big Hole River.
The reservair is to be used for augmenting instream flows o the Big
Hole and Jefferson rivers, irrigation and flood control {DNRC, 1979). In
a preliminary review, two sites on Trail Creek were recommended for fyrther
study, These two sites were later eliminated after further consideration due
Lo %Egﬁ construction costs and the necessity to relocate Highway 43 {DNRC,1981).

Historically, Trail Creek and several of its tributaries were
extensively placer mined and dredged for gold (iLyden, 1948). The
entire main stem from the headwaters to approximately 7 miles above
the mouth was worked in the late 1800°s and eariy 1500°s. The lower
reach  from  the mouth to 4 miles upstream was tested for possible
dredging but never developed (Lyden, 1948). May and Placer Creeks,
tributaries to Trail Creek, have also been placer mined.
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The water chemistry of Trail Creek was sporadically sampled by the
USFS during 1974 through 1976 (USFS, unpubiished data). In general,
Trait Creek exhibits the typical chemical pattern of the streams in
the Big Hole Drainage. It has a low specific conductance, a neutral
pH, and low suspended sediments. Although analyzed only once, zinc
concentrations were slightly elevated in the Tower reaches of Trail
Cresk.

Currently, no water is being diverted for irrigation purposes.

FISH PGPULATIONS

Ll

A 1,000 ft section of Trail Creek was electrofished on July 19 and
August 10, 1979, On August 6, 1980, this section was extended to 1,500
Tt and again electrofished. Game fish present were brook trout,
mountain whitefish and burbot. Mottled sculpin, Tongnose sucker
and longnose dace were the nongame species captured. Table 44 summarizes
the 1979 and 1980 electrofishing data.

Tabie 44. Summary of electrofishing survey data collected for a 1,000
Tt section of Trail Creek {725, RI17W, Sec. 22C) on July 19
and August 10, 1979 and a 1,500 ft section {725, RI7W,

Sec. 22C) on August 6, 1980.

Species No. Captured Lenoth Range {inches)
1979 1980 1979 1980
Brock Trout i5 14 2.3-10.3 3.0- B.3
Mountain Whitefish 13 3 7.2-15.6 g.8-12.1
Burbot 17 3 5.2-1.35 £.5- 9.0

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

The pepulation of game fish was too sparse to estimate using the mark-
recapture method. The causes for this depressed trouf population are
presently unknown. Although the physical characteristics of the channel,
the streambank and instream cover and spawning areas appear to be suitable
for trout, the population is depressed.

three 300 ft sections of Trail Creek were electrofished by Heaton (1960)
in 1959 {Table 45). The sections were approximately located at stream
miles 10, 3 and 0.25. A substantial decrease in brook trout numbers
occurred between sections 10 and 2. a distance of 7 miles. Nine tributaries
enter Trail Creek in between these sections. The stream alsc changes
Trom a cascading to a weandering type channel. The cause of the decline
may be related to the placer mining that has ocourred between stream miles
10 and 3.
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Table 45 . Summary of electrofishing survey data collected for three 300 i
sections of Trail Creek in 1959, Length rangss in inches are
in parentheses.

Stream grook Rz inbow Mountain Longnase
Mile Trout Trout Whitefish Burbot Sucker
14 88 - - - -

{2.1-8.3;

3 24 i
(2.4-7.8) {3.6) - 1 -
0.25 22 - 5 51 -
(2.6-12.8) {3.6-12.4}

4, FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 69 Tt subreach Tocated near
stream mile 2.0 {725, RI7W, Sec. 22C). Five cross-sections describing
the riffle-pos] habitat were placed within the subreach. The WETF program
was calibrated to field data coliected at flows of 17.8 and 108.1 c¢fs.

The relationship between wetted perimeter and flow for a composite
of two riffle cross-sections is shown in Figure 28. Lower and upper
inflection points occur at 14 and 25 cfs, respectively. Based on an
evaluation of existing fishery, recreational use, water availability anc
ather resource information, a flow of 14 ¢fs is recommended for the low
flow period of July 1 - April 30. Recommendations for the high flow period
(May 1 - June 30} cannot be derived for Trail Creek due to the Tack of
adequate flow records.

S

Table 46 . Instream Tlow recommendations derived for Trail Creek using
wetted perimeter/inflection point method [Tow flow peried)
compared to the mean flows of record.

Flow Recommendations {¢fs) Mean Flows (cfs)d/
January 14 13.5
February 14 13.1
March : 14 14.7
April 14 85.4
May B/ 396.0
Jure b/ 338.0
July 14 61.6
August 14 26.7
September 14 22.3
{ctober 14 21.5
November 14 20.0
December i4 15.4
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Figure 28, The relationship between wetted perimeter and flow for a
composite of two riffle cross-sections in Trail Creek.



121

Tahle 46 continued. Instream flow recommendations derived for Trail Creek
using the wetted perimeter/inflection method {Tow flow
pericd} compared to the mean flows of record.

a/ Derived for the July 1948 to October 1953 and October 1566 o July
1972 period of record for the USGS gauge at stream mile 4.9 [T25, RI7W.
Sec. 16C).

b/ Recommendations for the high flow pericd (May 1 - June 30) are

presently unavailable due to the lack of long-term flow records Tor
Trail (reek.

The Flow recommendations for the low flow period {July 1 - April 30)
are c@maareé to the mean monthly flow of record For the QSGS gauge at
stream mile 4.9 in Table 46. The flow recommendations exceed the mean flows
for the months of January and February.
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1. STREAW
Trapper Creek
2. DESCRIPTICN
Trapper Creek originates on the castern slope of fhe Pioneer

Mountains of scuthwest Montanma. It flows in an easteriy direction for
about 18 miles before entering the Big Hole River at Melvose, Montana.

The drainage is characterized by a narrcow canyon with steeply timbered

slopes and limestone cliffs. The 45 square mile drainage is controlled by the
USFS (63%), private individuals (18%). the BLM {(17%) and the State of

Montana {2%). There are numercus unnamed intermittent tributaries through-
cut the drainage. Namad tyibutaries include Sucker, Twomile Gulch,

Lockridge Canyon and Sappington Creeks. The 10 ft wide, cascading channel

nas an average gradient of 34 f¢/1.000 ft.

Lands within the Trapper Creek drainage are used for recreation in
the form of hunting, fishing and hiking, cattle grazing, timber harvest-
ing and hay production in 1ts lower reaches. An improved gravel road
parallels the stream for its entire Tength, allowing access to the numercus
high mountain lakes in the avea.

Histarically, the mining and smeiting of metals was the major activity
in the upper Trapper Creek drainage, Numerous settlements, hcousing up to
7,000 people, existed in the upper drainage {Geach, 1972}. The Hecla
Mining District has produced ores containing mostly silver and Tead with
some copper, zinc and gold valued at $20 million {Geach, 1972}, The
Glendale Mill site, Tocated halfway down the drainage, was constructed in
1874 for the smelting of lead. Approximately 2,000 ft of stream was
altered as z result of mining activity {Wipperman, 1963). The stream
presently flows through old tailing piles and unreclaimed wining areas
with possible toxic metals being Teached into the stream in the headwaters.
Considerable aguatic habitat destruction within the mining area has occurred.
The Tower stretches of Trapper Cresk are diverted for the irrigation of
nayiands during the summer months, Grazing within the riparian zone has
caused bank erosion and the Toss of soil stabilizing vegetative cover aleng
portions of the stream. Noticeable mass wasting has occurred on some out-
side meanders in Trapper Creek, possibly as a result of road encroachment.

3. FISH POPULATIONS

A 1,000 ft section of Trapper Creek Tocated 0.25 miles above the
USFS houndary was electrofished on August 4 and 28, 1580, Gamefish present
in descending order of abundance were brook trout, cutthroat x rainbow
trout hybrids, rainbow trout, cutthroat trout and brown trout. The
mottled sculpin was the only noncame species captured {Table 47 j.
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Tahle 47. Summary of electrofishing survey data collected for 2 1,000
ft section of Trapper Creek (725, RIOW, Sec. 22D} on August

4 and 28, 1580.

Species No. Captured Range [inches
rook Troul _ 156 2.6~ 8.8
Cutthroat x Rainbow Hybrids 10 4,0- 9.8

Rainbow Trout 7 2.6~ %.3

Cutthroat Trout 5 7.0-11.¢9

Brown Trout Z £.9- 7.7

1

Mottied Sculpin

The standing crop of brook frout, the predominant trout species in the
section, was estimated using a mark-recapture method {Tabie 48Y. This
1.000 ft section supports about 153 brook trout, weighing 12 pounds.

When compared to other streams draining the Pioneer Mountains, Trapper
creek is the only stream where the rainbow trout does not comprise &
significant portion of the trout population. Although fish conditions
was above average, growth is extremely slow with age 11T+ and older trout
averaqing 6.7 inches in length.

Table 48 . Estimated standing crop of brook trout ina 1,000 7t
section of Trapper Cresk (T2S, RIOW, Sec. 220} on August
4, 1980, Eichty percent confidence intervals are in

parentheses.
Per 1.000 Ft
Species Length Group {inches) Number Pounds
Brogk Trout 4.03-5.9 121
6.0-8.8 32

153 (+27) 12 (#2)

Haugen (1975} electrofished two sections of Trapper Creek, totailing
435 £t in length,in 1574, The brook trout was the only species captured
in the lower section near the USFS boundary. Thirty brook trout, ranging
in Yength from 3.5-9.3 inches, were captured. In the upper section,
the cutinroat trout was the only species present. Fourteen cutthroat.
measuring 3.5-9.5 inches in length, were captured, Haugen falt that the
abatement of mine pollution in the headwater area was necessary to improve
the fishery of Trapper Creek.
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4. FLOW RECOMMENDATIGNS

A 67.3 ft subreach located just above the USFS boundary (725, RIOW,
Sec. 7220} was selected for the coilection of cross-sectional data. The
meandering riffie-pool habitat within this subreach was described
using five cross-sections. The WETP program was calibrated to field
data collected at flows of 4.8, 18.8 and 24.7 cfs.

The relationship between wetted perimeter and flow for the composite
of two riffle cross-sections is illustrated in Figure 29. Lower and

upper inflection points occur at 3 and © cfs, respectively. Based on
an svaluation of existing fishery and other resource information. &
Flow of 4.0 cfs is recommended for the low flow pericd {July 16 - May
15}, Due to the lack of long-term flow data, recommendations for the
high flow period {May 16 - July 15) cannct be derived for Trapper Creek.
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1. STREAM
Warm Springs Creek
2. DESCRIPTION
The West and East Forks of Warm Springs Creek erégénaté in wet meadows

Tocated on the western siope of the Pioneer Mountains of southwast Montana.
Ypon converging, Warm Springs Creek Flows in a scuthwesterly direction for

about 20 miles before entering the Big Hole River at Jackson, Montana.

The stream is characterized by a densely willowed riparian Zone
containing numerous beaver dams. The stream drains grassland/sagebrush
hillsides, scattered with stands of aspen and conifers. The average
gradient of the 25 ft wide channel is moderate at 12 ft/1,000 ft. Major
tributaries to Warm Springs Creek include Bear, Cox, 01d Tim and Little
Milk Creeks. The 95 square mile drainage is controlled by the USFS {87%},
orivate individuals {12%) and the BLM (1%).

Land uses in theWarm Springs drainage are varied. Uses include
recreation, cattle grazing, hay production, timber harvesting and limited
amounts of mining and mineral exploration. Recreational activities con-
sist of hunting, fishing hiking and camping. Unimproved roads and traiis
border the entire stream, allowing access to the numerous alpine lakes,
meadows and rugged peaks of the upper drainage. Presently, the upper road-
iess porticn of the drainage is being considered for inclusion into the
National Wilderness System. The harvesting of salvage limber, the exten-
siyve development of molybenum and other mineral resources and road construc-
tion are being proposed for the roadless portion of the drainage (USFS. 1980).

Fishing pressure on Warm Springs Creek during May, 1975 through April,
1576 was estimated by mail survey at 1,146 person-days (MDFG, 1978}, This
is approximately 57 perscn-days/stream mile/year. Warm Springs Creek
is one of the more heavily used recreational fisheries in the Big Hole
drainage. Ancler logs show that catches consist entirely of brock trout,
averaging 10.4 inches in Tength (MDFWP, 1980b}. The hunting of mule deer
and alk is also popular in the dra’nage.

Agricultural uses within the drainage consist of cattle grazing on
cublic and private lands and hay production along the lower reaches. There
are presently three cattle ailotments on USFS lands totaling 1,096 head
(USFS, unpublished data). Stretches of the riparian zone have been
severaly impacted by cattie. Diversion of the lower reaches for irrigation
leaves the natural channel severely dewatered during the summer months.

The town of Jackson disposes its raw sewage in the channel.

The SCS {Farnes and Schafer, 1975} estimates the mean annual water
yisid for the Yarm Springs drainage at 58,400 acre-feet {80.7 cfs).

3. FISH POPULATIONS

A 7,000 ft section was electrofished on July 25 and August 8, 1978.
Brook trout and burbot were the only game species present. Nongame
species include longnese sucker, Tongnose dace and mottied sculpin.

The electrofishing survey data are summarized in Table 49.




Table 49, Suymmary of electrofishing survey dats collected for a 1,000 ft
section of Warm Springs Creek {755, R14W, Sec. 14C) on July
25 and Aygust B, 1979.

Species No. Captured Length Group {inches)

Erook Trout a0 2.2-11.¢
urbot 10 8.05-11.3
Longnose Sucker 2 7.4- 8.0

Mottied Sculpin =
Longnose Dace _ - -

The standing crop of brook trout in the section was estimated using &
mark-recapture method {Table 50 }. Thas 1,000 ft section supports an esti-
mated 256 brock trout, weighing 43 meounds. Although the majority of the
population exceeds seven inches, the%r c@nd@tiﬂn {?erﬂth to weight ratio)
was helow average for tributaries of the Big Hole River.

Table 50 . Estimated standing ﬁFDp of bropok trout in a 7,000 Tt section
of Warm Springs Creek (755, R14W, Sec. 16C) on July 25, 1579.
Eighty percent Canfidenﬂe zntervaﬁs are in parentheses.

Per 1,000 Ft

Soecies Lenath Group [inches Number Pounds
Erook Trout 4.0~ 5.9 108

5.0- 9.5 128

10.0-13.2 290

256 {+139) 43 (+23)

Wipperman and Needham (1965) electrofished two 300 ft sections of Warm
Springs Creek in 1964. Both sections were iocated on fthe lower reaches
of the stream. The section near the town of Jackson was downstream of the
maiority of the irrigation diversions. Thirty-five brock trout, ranging
in length from 2.5-11.2 inches, were captured. Fifty-three brook trout,
rancing in length from 2.6-9.7 inches, were capiured in the upper section.
i%%ér species captured were burbot, Tongnose sucker, Esng&ase dace and
mottled sculpin., These sections were electrofished again in August, 1966
(Wipperman, 1967a). In addition to brook trout, three rainbow trout were
captured in the lower section.

4. FLOW RECOMMERDATIONS

Cross-sectional data were ¢ollected in a 177 ft riffie-pool sequence
of Warm Springs Creek located in 755, RI4W, Sec. 16C. Five cross
sections were placed within the subreach. The WETP program was calibrated
to field data collected at fiows of 14.8 and 80.9 cfs,
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The relationship between wetted perimeter and flow for the composite
of two riffle cross-sections is illustrated in Figure 30 . Lower and
upper inflection points cccur at 8 and 18 cfs, respectively. Based on
an evaluation of existing fisheries, recreational use and other resocurce
information, a flow of 14 cfs is recommended for the Tow flow period
(duly 1B=May 15)}. A recommendation for the hich flow peviod {May 16-July
15} cannot be derived dug to the lack of long-term flow data for Warm
Springs Creek.
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. STREAM

Willow Creek
2. DESCRIPTION

Willow Creek originates at Tendey Lake, a small alpine lake on the
eastern siope of the Pioneer Mountains. It flows in an easterly direction

for 22.5 miles before entering the Big Hole River approximately 4 miles
south of Glen, Montana. The Willow Creek drainage is characterized by

4 fan shaped upper basin with numerous alpine lakes and tributeries. It

narrows into a limestone canyon and changes to a meandering, willow and
cottorwood lined stream for its lower 4 miles. The drainage consists ¢f
Todgepole pine timbered slopes and grassland/sagebrush hillsides. Much
of the lower basin has been converted to Trrigated hay and grain fields.
Mador tributaries include Gorge, Buckhorn, Dubois, Bond and North Creeks.
Land ownership of the 59 square mile drainage is shared between the USFS
{B0%), the BLM (10%), private individuals (8%} and the State of Montana
{2%). The 20 ft wide channel has 2 fairly steep gradient of 37 ft per
1,000 ft.

A USGS gauging station at stream mile 10.7 of Willow Creek was
operated from August, 1962 through September, 1956, During the 4-year
period of record, the mean annual flow was 20.6 cfs. The minimum and
maximum flows were 3 and 310 cfs, respectively.

Lands within the Willow Creek drainage are used for recreation, cattie
grazing and hay and grass preduction in the lower reaches. Gravel roads
parallel and cross the stream for its entire Tength, providing access
throughout the drainage. An extensive trail system leading to numerous
alpine Takes exists in the headwater area. RHunting for mule deer and
tishing are also popuiar in the Willow Creek drainage.

Cattle grazing occurs on private as well as the public Tands within
the drainage. A cow camp, now abandoned, was located on USFS land.,
Hay and graing are grown in the lower drainage. A system of dams and
ditches are located on Bond and Deerhead Lakes in the Willow Creek drain-
age. A ditch diverts these waters inte Rirch Creek, the adjacent drainage
to the south, to be used for irrigation. Ditch failures in this system
have caused considerable scouring and vertical bank development in
the Willow Creek drainage. HNumercus ditches on the lower stream further
divert water from the chamnel, causing severe dewatering during the
summer months.  Extensive damage to portions of the lower channel has
occurred as a result of overgrazing in the riparian zone,

3. FISH POPULATIONS

A 1,000 ft section of Willow Creek was electrofished on August 1 and
25, 1980. Game fish present were rainbow trout, brock trout and possible
rainbow x cutthroat hybrids. The mottled sculpin was the only nongame
species present {Table 51 ).
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Table 51 . Summary of electrofishing survey data collected for a 1,000
t section of Willow Creek {T4%S, RIOW. Sec. 344) on August
1 and 25, 1980,

Species Mo, Cantured Length Range {inches)

Rainbow Troul and Rainbow x

Cutthvroat Hybrids 96
Brook Trout a3
Mottled Scuipin -

My L

L) Lat
£

s
sy R

The standing crop of trout in the section was estimated using a mark-
recapture method {Table 52). This 1,000 ft section supports about 238 trout,
weighing 33 pounds. Brook trout accounted for €5% of the trout numbers

and 52% of the biomass. Altheugh the condition (length to weight ratic) of
rainbow trout was greater than brook trout, the condition of both species
was above average for streams surveved in the Beaverhead N.F.. Rainbow
trout averaged five fish per pound versus nine per pound for brock trout.
Large pools and excellent instream and overhanging cover contribute to the

healthy fTishery of this section of stream.

Table 5Z. Estimated standing crop of trout in a 1,000 ft section of
Witlow Creek (T4S, RIOW, Sec. 344) on Rugust 1, 1980.
Eighty percent confidence intervals are in parentheses.

ver 1,000 Ft

Species Length Grouo {inches) Number Pounds
Brock Trout 3.7- 5.9 25

6.0- 9.5 68

10.0-10.6 1

154 (+47) 17 {+4}

RBainbow Trout and 5.0- 5.4 26
Rainbow x Cutthroat £.0- 4.9 52
Hybrids 10.0-712.58 &

84 (+21) 18 (+4)

Total Trout 238 (#52) 33 {16)
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4. FLOW RECOMMENDATIONS

(ross-sectional data were coliected in a 68 ft subreach located 0.5
mile above the USGS gauge station (T4S, RIOW, Sec. 34B). Five cross-
sections describing the riffle-poo! habitat were placed within the sub-
reach. The WETP program was calibrated to field data collected at fiows
of 9.3, 43.8 and 59.2 c¢fs.

The relationship between wetted perimeter and flow for composite of
two riffle cross-sections is illustrated in Figure 31 . Lower and upper

rAfrection pointsoccur 3t 8 and 13 cfs, respectivety—Based onan
evaluation of existing fishery, water availability and other resocurce
information, 2 flow of 10 cfs is recommended for the Tow flow period
(July 186 - May 15). Due to the lack of long-term flow records,
recommendatiens for the high Flow peried (May 16 - July 15) cannot be
devived for Willow Creek.

The Tow flow recommendations are compared to the menthly mean flows
of record for the USGS gauge at stream mile 10.7 in Table 53 . The
recommendations excead the mearn flows for the months of November through
Roril,

Table 53. Flow recommendations derived for Willow Creek using the wetted
perimeter/inflection point method {Tow flow pericd) compared
to the mean flows of record.

Flow Recommendations (cfs) Mean Flows {cfs)d/

danuary ic 7.1
Fabruary 10 8.0
March 10 5.9
April 10 9.3
May 1-15 10 ?2.4
May 16-31 b/

June 1-15 o/ 80.6
June 16-30 by

July 1-15 b/ 43.3
Juty 16-31 . 10

August 10 7.6
September 10 13.1
October 10 11.4
November 10 8.6
December 10 7.6
a/  Derived for the August, 1962 through September, 1966 period of
record for the USGS gauge at stream mile 10.7 (T4S, RIOW, Sec. 34},

b/ Recommendations for the high flow period {(May 16 - July 15} are
presently unavailabie due to the lack of Tong-term flow records for
Willow Creek,
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1. STREAM

Wise River

[

GESCRIPTION

Wise River originates in the Pioneer Mountains of southwest Montana.
The river flows for approximately 30 miles in a northerly direction be-
fore entering the Big Hole River at the town of Wise River. The drain-
age is characterized by steep, timbered and talus slopes in iis headwaters,

channel with numerous beaver ponds. It slowly loses its sinucsity and
increases 1ts gradient in the middle sections and again changes to 2
more open character in its lower reaches. The channel widens from 20
to 60 ft as distance from its headwaters increases. The gradient
averages & ft/1,000 ft. Ninety-five percent of the 251 square mile
drainage is owned by the USFS, private individuals own 4% and the BLM
controls the remaining 1%4. Major tributaries of the 50+ streams that
drain into the Wise River include Pattengail, Elkhorn, Wyman, Jacobscn
and Lacy Creeks.

The USGS gauging station at stream mile 9.1 of the Wise River has
been operated since 1972. The mean annual flow for the period of record
is 187 c¢fs. The fiows ranged from 13 cfs in November, 1576 to 2,730 cfs
in June, 1974,

The Wise River drainage is presently administered under the USFS
Multiple Use Management Plan. Lands within the drainage are used for
recreation, cattle grazing, mining, wildlife management and timber
harvesi. BRecreational activities include fishing, hunting, hiking and
camping. A graveled and paved road parallels and crosses the river for
its entire length, allowing access throughout the drainage. Five USFS
campgrounds arve located within the basin and opportunities for more
primitive recreation are provided by an extensive trail system. The
roadiess portion of the drainage is presently under consideration for
inclusion into the National Wilderness System.

Fishing pressure on Wise River during May. 1975 through April, 1576
was estimated by mail survey at 3,343 person-days (MDFG, 1G676)}. This
amounts to approximately 111 person-days/stream mile/year, the highest
recreational use measured for any tributary to the Big Hole River.
Information gathered from angler logs shows that the catch is comprised
of brook trout (97%) and rainbow trout (3%}, both averaging 7.5 inches in
length {(MDFWP, 1980h). Mule deer, elk and moose are hunted in the
drainage during the fall season.

Extensive exploration and mining for silver and other metals has
occurred throughout the Eilkhern Creek drainage, a headwater tributary
to Wise River. In the early 1900's, a 750 ton treatment mill, two
Tevels of extensive mine shafts and the town of Coolidge were located
along Clkhorn Creek. A narrow gauge railroad was constructed between
the mill and the town of Wise River to ship ore. It was soon discovered
that there was insufficient vein development toprovide even a fraction
af the daily mill reguirement {Geach, 1972}. The mines were eventually
closed in the 1940's and reworked in the early 1960°'s. Three companies
are presently exploring and salvaging for silver in the ares (USFS,
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unpublished data).

01d tailings along Elkhorn Creek have leached heavy metals and acid
offluents into the stream, creating an aguatic desert below the mines.
Cutthroat trout have been coliected ashove the mining area. No fish have
heen found in the 3.5 mites below the mine development along Llkhorn Creek
{Wipperman, 1989 and Haugen, 19753, These effluents are believed to be
depressing the acuatic resource of the Wise River as well {(MDFHP, unpubiished
ta). Concentrations of dissolved cooper apd zinc found in Wise River

da

water samples exceed acceptable levels for fish and other aguatic life
fusesunpyhTished data—and-Hentz; 1974 1o Fine-and-copper in the. sediments
g

H

com Clkhorn Creek are also deposited throughout the river, possibly
sffecting fish food oroduction and trout egg survival {Montana Bureau of
Mines and Geology, unpublished data).

The lower 5 miles of the Wise River are privately owned. tLands
surrounding the stream are used for hay production. Water from the Wise
Biver s diverted to irrigate these fields. Conseguently, severe de-
watering occurs in the Tower stretlches. The lTower channel is reported fo be
completely dry one out of every three years (USFS, unpublished datal.

A storage dam on battengail Creek, a major tributary of Wise River,
failed in 1927. Damage to the river in the form of scouring and channel
relocations is still evident today.

The 1977 Montana Legisiature vequested the Department of Natural
Resources and Conservation to study the feasibility of constructing an
offstream storage reserveir on a tributary to the Big Hole River {DNRC,
16793, The reservoir is to be used for irrigation, the augmentation of
instream Flows to the Big Hole and Jefferson Rivers, and floed control.
A site on the Wise River was initially considered, but later eliminated
hecayse critical moose hahitat and portions of the proposed East Fioneer
Wilderness Area would be inundated. A site within the Wise River drain-
age on Pattengail Cresk was recommended {DNRC, 1981). If constructed. water
ctored in the reservoir would augment instream flows in the Wise River as well.

3. FISH POPULATIONS

A 4,700 ft section of the Wise River below the mouth of Lacy Creek
was electrafished on August 5 and 26, 1980.  Game fish present in
descending order of abundance were brook trout, burbot, mountain whitefish
and rainbow trout. Longnose sucker, longnose dace and mottled scuipin
were the nongame species captured (Table 5% }.

Tahle 54 . Suymmary of electrofishing survey data collected for a 4,200
£ spction of Wise River (T3S, RIZN, Sec. 4C) on August 5
and 26, 1980.

Species No. Captured Length Range (inches
Brook Trout 69 4.9-10.8
Burbot 37 5.5-12.0
Mountain Whitefish 25 4.5-13.7
Rainbow Trout 1 £.3-13.0
Longnose Sucker - -
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Tahle 54 continued. Summary of electrofishing survey data collected for
a 4,200 ft section of Wise River (T3S, R12W, Sec. 4
on August 5 and 26, 1980.

Species No. Captured Length Range {inches)}

Longnose Dace - -
Mottied Sculspin = -

The standing crop of brook trout in the section was estimated using
a mark-recapture method {Table 55). This section supporis about 54 brock
trout, weighing 10 pounds, per 1,000 ft of stream. The population is
extremely low for a stream this size. Fish condition was above average
with approximately five trout per pound.

The section electrofished is 3 miles below the confluence of Elkhorn
Creek. Flevated metal Tevels in the sediment and water may be related to the
tow fish populations found in this section.

Tahle 55 . FEstimated standing crap of brook trout in a 4,200 ft section

of Wise River (T3S, T12W, Sec. 4) on August 5, 1980. Fichty
sercent confidence intervals are in parentheses.

Per 1,000 Ft

Species Lenath Group (inches) Number Pounds
Brook Trout 5.0~ 5.9 13

6.0~ 9.9 36

16.0-10.8 5

54 (+24) 10 (+5)

Results of past and more recent electrofishing surveys indicate that
fish populations throughout the entire length of the Wise River are de-
pressed.  This could be a result of numerous factors, including metals
pollution from £1khorn Creek, habitat losses and channel alterations re-
sulting from the dam failure and the dewatering of the lower 5 miles of

river.
4, FiLOW RECOMMEMDATIONS

Cross-sectional data were collected in a 131 ft subreach Tocated
directly.below the USGS gauging station (T1S, RIZW, Sec. 36C). Five cross-
sections describing the riffle-pool habitat were placed within the subreach.
The WETP program was calibrated to field data collected at flows of 43.0,
66,1 and 418.5 ¢fs,
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The relationship between wetted perimeter and flow for a composite of
fwe viffle cross-sections is illustrated in Figure 32 . Lower and upper
inflection points occur at 45 and 80 cfs, respectively. Based on an
evaluation of existing fishery, recreational use, water availability and
nthay vesource information, a flow of 45 cfs is recommended for the low
filow period {duly T - April 306). Recommendations for the high fiow period
{May 1 - June 30) cannot be derived due to the lack of long-term flow
data for the Wise Hiver.

The Tow flow recommendations are compared to the mean monthly Tlows

recommendations exceed the mean flows for the months of January through
March.

Table 56 . Instream flow recommendations derived for the Wise River using
the wetted perimeter/inflection point method {1ow Flow peviod)
compared to the mean flows of record.

Flow Recommendations {cfs Mean Flows (cfs)d/

dar 45 43.9

Feb _ 45 0.6

Mar 45 40.6

Apr 45 84.9

May b/ 489.0

dun b/ 286.0

Ju' 45 281.0

Aug 45 102.8

Sep 45 82.5

Gct 45 7.2

Hov 45 57.2

Dec a5 49.4

a/ Derived for the October, 1972 through September, 1979 period of

record for the USGS gauge at stream mile 9.1 (T1S, R12W. Sec. 36}.

b/ Recommendations for the nigh flow period {May 1 - June 30} are
presently unavailable due to the Jack of long-term flow date Tor the
Wise River.
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FLATHEAD RIVER DRAINAGE
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Middle Fork of the Flathead River (from the mouth of Bear Crsek in T29N,
R15W, Sec. 31 upstream to the mouth of Cox Creek in T27N, RZ2IW, Sec. 38).

DESCRIPTION

Stream length

Total length of Middie Fork: 91 miles
............. gearcreekﬁech Ci E'e;i, ..33-, i ;“E EES
fear Creek to headwaters: 45.5 miles

Drainage area

Total Middle Fork: 1,128 square miles
Bear Creek to headwaters: 489 square miles

Gradient

Total Middle Fork: 24.4 ft/mé {0.5%)
Bear Creek to headwaters: fe/mile (G.8%)

arigin

Middle Fork of the Flathead River originates at the confluence

of Bowl and Strawberry Crecks in the Bob Marshall Wilderness Area.
The Lewis and Clark Range of the Rocky Mountains, which forms the
Continental Divide along the east side of the upper Middle Fork,
and the Flathead Range on the west are generally 6,982 to 7.979
feet high.

Flows

A U.5.G.5. gauge located near Essex, Montana, 5.6 miles downstream
from Bear Creek,was operated from 1939 to 1953 and 1956 to 1G60.

A duraticn hydrograph is availabie for nine years between water
years 1945 and 1953. The maximum discharge was 14,500 cfs {flood
estimated at 18,000 cfs) and the minimum was 30 c¢fs. The mean flow
for the period was 1,064 cfs {770,300 acre feet per year).

Recreational usage

This section of the Middle Fork has been classified as a Wild River
under the National Wild and Scenic Rivers Act of 1976. It drains
the Bob Marshall and Great Bear Wilderness Areas. This section

of the Middle Fork is popular for white water rafting in the spring
and early summer. Floating becomes marginal by late July as runoff
subsides. Forest Service estimates of floating use in 1979 were
125-150 floaters between Schafer Meadows and Bear {reck and 8,000
from Bear Creek downstream.

A creel census in 1975 estimated total fishing pressure in the
Middie Fork at 7,372 man-days. or about 81 man-days/river mile/
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year. The estimated harvest of Tish during the summer period

was 5,656, The two most important species were cutthroat (677

of the catch) and bull trout (11% of the catch). The bull trout
provides a trophy fishery, as the minimum size Timit is 18 inches.
An estimated 751 bull trout were creeled by anglers in 1975

The catch in 1975 included 4,454 cutthroat trout and 649 whitefish,

Dotential environmental probiems

There is a high-head dam site at Spruce Park 5.6 miles upstream
from Bear Creek. - The classification of the river under the National
Wild and Scenic River Act should precluyde construction of the

dam at this time. HNo known dewatering thraats exist.

Water gualitly

The Middle Fork has an A-1 classification under the State Water
Quality Standards. Waters classified A-1 are suitable for drinking,
culinary and food processing purposes after conventional treatment
for removal of naturally present Impurities. Water quality must

be suitable for bathing, swimming and recreation; growth and
propagation of salmonid fishes and associated aquatic life, water-
fowl and furbearers; and agricultural and industrial water suppiy.

3. FISH POPULATIONS

Fish populations in the Flathead River system are difficult fo guantify
because of their complex movement patterns both spatiaily and temporally.
Life history information and description of the methods used to guantify
fish use are contained in a preyious section.

Fish density was estimated in two 6.2 mile {10 km; sections of river using
an uncerwater Tish census. Bensities veried somewhat on different
counting days, but densities were relatively large Tor cutihroat trout

and mountain whitefish (Tahle 57}. larger juvenile and adult buil

trout were alsc observed throuchout this reach of river. Juvenile

bull trout are difficult to cobserve becauss of their habit of lying

on the stream botiom,

Adutt bull trout use the river as a spawning migration corridor from
July through Cctober. They rest in the pools and below riffies, feeding
along shallow bars at night.

A survey of bull troyt spawning areas in tributary streams draining

into this reach of river was completed in October 1920, following

the spawning season. A total of 262 spawning sites (redds}, representing
86 percent of the total spawning in the drainage, were jocated upstream
from Bear Creek.

Portions of the cutthroat trout and mountain whitefish populations

reside in the river year-vound. Migrant adult cutthroat trout

from  Flathead Lake enter the river in the spring and return to the

lake by early summer (fpril - June}. Juvenile cutthroat and bull
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trout migrate downstream to the Take during the high water period and
throughout July.

Four cross-sections were esiablished in a series of riffle-run areas
from river mile 44.4 to 46.9, The cross-sections are in TZ2BN, RIcW,
Sec, 31-D, T29N, RISW, Sec. 31-D, T28N, R1&W, Sec. 1-C, and T28N. R1GHW.
Sec., 12-C. The WETP program was calibrated to field data collected

at Flows of 193, 1460, and 3624 cfs.

of two riffle gross-sections is presented in Figure 33, The single
inflection point occurs at a flow of approximately 350 cfs. Based

on an evaluation of existing fishery, recreational use and water avail-
ability information, a flow of 350 cfs is recommended for the low fiow
period from August through mid-April.

Monthly flow recommendations for both the low and high flow periods
are listed in Table 58, The approximate median monthly flows of record
for the U.5.G6.5. gauge at Essex are listed for comparison. HNe diversion
of water is known to occur that would presently affect these flows.

The flow recommendations exceaed the median flows of record from August
through March. It is, therefore, recommended that all of the existing
filow in the Middie Fork of the Flathead River upstream from Essex be
maintained instream for fish, wildlife and recreaticnal purposes during
that period.
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Table 58. Instream flow vecommendations derived for the Middle Fork of
the Flathead River upstream from Bear Creck using the wetted
perimeter/inflection point method {Tow fiow period) and the
dominant discharge/channel morphology concept (high flow
seriod) compared to the median flows of record.

Recommended Approximate
flows median flows
{cfs) {cfs )@

Januar: 350 243

February 3R0 213

March 350 224

Aprit 115 350 553

April 16-30 785 2188

May 1-15 2230 3975

May 16-31 3564 5174

June 1-15 7968 4687

June 1630 1662 2619

July 1-15 8&1 1122

July 16-31 484 567

August 350 324

September 350 221

October 350 233

Novemper 350 443

Deceamber 356 257

a. Derived for a G-year period of record {1945-1953) for the U.5.G.5.

gauge station near Essex, Montana
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Morth Fork of Flathead River {from mouth of Bowman Creek in T30H,
R21W, Sec. 22 to the Canadian border).

DESCRIPTION

Stream length

Totat Tength of North Fork: 58.3 miles

Mouth of Bowman Creek to Canadian bordery 24,8 miTey

Urainage area

Total Nerth Fork: 1548 sguare miles
Upstream from the Canadian border: 427 sgquare miles

Gradient

Total North Fork: 12.4 ft/mile {0.15%)

Headwaters to border: 23.7 ft/mile {(0.45%)

Border to Bowman Creek: 15.7 ft/milte (0.29%)

Bowman Creek to mouth of Middle Fork: 12.4 fit/mile (0.23%)

Origin

Horth Fork of the Flathead River is named the Fiathead River in
Canada and downstream from its confluence with the Middle Fork.

The river originates in the Rocky Mountains of British Cotumbia.
Twenty-eight percent of the drainage lies in Canada and contributes
32 percent of the mean annual discharge of the North Fork. The
U.5. portion of the river drains the Whitefish Range to the west
and the Livingston Range in Glacier Park to the east,

Flows

No records are available for the North Fork of the Flathead River

near the mouth of Bowman Creck. However, there is a U.5.6.5. gauge

at the upstream end of this secticn, 45 feet north of the international
boundary near Flathead, British Columbia at river mile 216.6. Average
discharge for a 28 year period of record (1951-78) is 959 cfs,

with a maximum of 16,300 c¢fs and minimum of 62 cfs. This gauge

is 24,8 miles upstream from the mouth of Bowman Creek., There is
another U.5.G.5. gauge 29.7 miles downstream at river mile 162.1
referred t¢ as Horth Fork Flathead River near Columbia Falis, Montana
(T32N, R20W, Sec. 35). The average discharge for a 48 year periocd

of record was 2,990 cfs with a maximum of 69,100 cfs and a minimum

of 198 cfs,

Water quaiit

The North Fork has an A-1 water guality classification from the

state Water JQuality Standards. Waters classified A-1 are suitable
for drinking, culinary and food processing purposes after conventional
treatment for removal of naturally present impurities, Water quality
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a , swimming and recreation; growth and
d fishes and associated aguatic 1ife, waterfowl

must be suitable for
tmon 5
ricultural and industrial water supply.

propagaticn of sa
and furbearers: and a

RBecreational usage

This section of river is classified as Scenic under the Hational
Witd and Scenic Rivers Act. The river is classified Scenic from

the U.5. - Canadian horder downsiream to Camas Creek bridge, and
Recreational from Camas Creek bridge to the mouth of the Middle
Fork: —The river supports-a good fishery for cutthroat.and. bull

trout. A census of the summer fishery in 1975 estimated fishing
pressure at 8,933 man-days or 153 man-days /river miie. A total

of 20,766 fish were harvested. Cutthroat trout comprised 86 percent
of the catch and trophy bull trout {>18 inches} six percent. The
estimated catch of trophy bull trout in 1975 was 1,233 fish.

The river is popular for rafting and canceing beceuse it is a relatively
casy float with spectacular scenery. Glacier Park forms the east
houndary of the river. The upper North Fork contains critical

hahitat for two endangered species, the grizzly bear and the Rocky
Mountain wolf., Estimates of use by floaters on the river in 1979

apd 1980 were 2,000 and 23,000 people, respectively. Outfitters

guided 220-270 people per year from 1978-1580.

xisting and potential environmental problems

1y

Two potential high-head hydroelectric sites are located in the
Tower North Fork. The Smoky Range site ig eight miles upstream
from the mouth of the river. Increased large scale logging of
nine-beetle infested lodgepoie timber in the U.S5. and Canada couid
increase the spring water yield, causing a widening of the stream
channel and a reduced stream flow during the summer and fall. This
would reduce the suitability of the river for floating and impact
the fishery.

FISH POPULATIONS

Fish populations in the Flathead River system are difficult to quantify
hecause of their complex movement patterns both spatially and temporally.
Life history information and a description of the methods used to guantify
figh yse arve contained in an earlier section.
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Table 52. Estimated densities {No./100 Tt?} of fish by age class in run
habitats of two sections of the North Fork River during the
summer of 188C. HNumbers of features snorkeled are in

narentheses.
Figh per 100 fi2 syrface area
Cutthreat trout Bull trout Mountain white-
Age Age Age Age fish
Feature  (number) I 11 11+  IT1l+  Mature 150mm 150mm

North Fork above Red Meadow Creek (7/23 - 7/25)
Hyns {5} 6.1 5.4 5.4 G.1 (.04 5.4 11.7
North Fork below Red Meadow Creek {8/12 ~ 8/13)
Runs (6) . 0.2 2.8 I —— 0.2 18.§

Table 60. Comparisons of mean densities of fish per 100 ft2 in North Fork
River run habitats and Middle Fork River run-pool habitats.
Number of features snorkeled are in parentheses.

Fish per 100 ft2 surface area

Cutthroat trout Bull trout Mountain white-
Age Age Age Age fish
Featurs number) I II [1I1+ 111+ Mature 150mm 150mm
Horth Fork average
Run {11 G.18 3.3 3.98 0.1 <J.1 6.3 i2.7

Middle Fork averags

1.5 3.3 64.0

e
[

Run-Pool {161} 0.21 4.4 7.1
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A survey of spawning areas in Canada and the United States resulted
in a count of 182 spawning sites {(redds). The estimated successful
spawning population in 1980 was in excess of 1,000 adults. Spawning
gocurs in nine major tributaries dreining into this river section or
ypstream in Canada.

Whitefish, cutthroat and some juvenile bull trout over-winter in the

main river. Adult cutthroat ftrout from Flathead Lake migrate upsiream
th?ﬁug? the river in the spring. They wmigrate in vesponse o the increased
runoff and spring water tamperature. Migrations to and from the jake

occur largely from April through June.  Juvenile cutthroat and bull

trout migrating to Flathead Lake leave the tributary streams during

the high water period fhrough July.

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a series of riffle-run areas
near river mile 33.5 (T36MN, R2IW, Sec. EM;Q Four cross-sections were
nlaced in this sequence, but QPEy twe could be used in the present
analysis because hydraulic conditions which occurred at the Tow water
measurement violated a necessary assumption of the WETP mode?. Two
additional transects were established and will be surveyed in the summer
of 1981. The WETP program was calibrated to field data collected at

flows of 704.8, 3,370 and 6,020 cfs.

The relationship between wetted perimeter and flow for the composite

af the two riffle cross-sections i presented in Figure 34. Two in-
flection points occurred at approximate flows of 300 and 1200 cfs.

Based on an evaluation of existing fishery, recreation use, water avail-

ability and other resocurce information, a +1ﬁw of 750 ¢fs is recommended

for the low flow period from August through March.

Jonthly flow recommendations for both Jow and high flow periods are

tisted in Table 61, The median monthly flows of record for U.5.G6.5.

gauges at the U.S. - Canadian border and near the mouth of the North

Fork of the Fiathead River are Tisied to compare water availability

The Bowman Creek site is almost mid-way between the two gauge sitfes.
Therefore, a value intermediate to the 80th percentile flows for each gauge
was used to calculate recommendations Tor the high flow period {Apri]

- July 31). The flow recommendations would require that all the
WQLQ” dur@ng normal water year be maintained instream from aporoxi-

mately Seg%e@ber through March.
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Tnetream flow recommendations derived for the North Fork of
the Flathead River from the mouth of Bowman Creek upsiream
to the Canadian border using the wetted perimeter/inflection
point method {Tow flow period) and the dominant discharge/channel
morphoiogy concept (high flow period} compared to the median Flows

o
ol
Foye
ek
e
oy
et

of record.
Recommended Approximate median Tlowss/
flows International Mouth of
{cfs) hordear Horth Fork
January 750 183 647
February 750 156 £65
March 750 176 717
April 1-15 566 323 1497
Aprilt 16-30 1099 776 34528
May 1-15 3663 3363 7287
May 16-31 5460 4550 11628
June 1-15 5438 4204 12672
June 16-30 3566 2451 5188
July 1-15 2172 1513 5519
July 16-31 1279 797 2933
Auygust 750 408 - 1680
September 750G 273 104G
(ctober 750 257 996
November 750 259 944
December 750 215 767

a/ U.5.G.S, Border gauge is 45 feet north of the international boundary.
Maedian flows are for a 19-year period of record. The other U.5.G.5
geuge 1s 3.8 miles upstream from the mouth of the North Fork of the
Flathead River. Medians are for a 39-year period of record.



RIVER

South Fork of the Flathead River {from the head of Hungry Horse Reservoir
in T26N, RIGW, Sec. 23 upstream to the Powell-Flathead County line
in T21N, R13W, Sec. 5 and Sec. &).

OESCRIPTION

Stream lenogth

Tota? Tength of South Fork: 104.6 miles
Mouth to the head of the reservoivr: 45,5 miles
Head of reservoir to Powell-Fiathead County Tine: 472.8 miles

Drainage area

Total South Fork: 1670 square miles
Head of reservoir to headwaters: 1160 sguare miles

Gradient

Headwaters (Canaher and Youngs Creeks) to Flathead County
Tine: 19.6 ft/mile {(G.4%)

Flathead County line to head of Hungry Horse Reservoir: 19.1
fi/mile {(0.4%)

The South Fork of the Flathead River originates at the confiuence
of Danaher and Young's Creeks in the Bob Marshall Wiiderness Area.
The upper 41 miles is entively within the Wilderness boundary.

The Ceontinental Divide forms the east boundary and the Swan Range
the west boundary.

Flows

A ULS.G.5. gauge is Tocated 1.2 miles upstream from the head of
Hungry Horse Reservoir (T26N, Ri6W, Sec. 36). Averacge discharge
for a 15 year period of record (1964-1979) was 2,333 cfs, with
a maximum discharge of 30,200 cfs and a minimum of 156 cfs. A
flood of June B, 1964 prior to the period of record reached an
estimated 50,900 cfs.

Water gualit

The South Fork has an A-1 c¢lassification under the State Water

Juality Standards. Waters classified A-1 are suitable for drinkinag, .
culinary and foeod processing purposes after conventional treatment

for removal of naturally present impurities. Water quality must

be suitable for bathing, swimming and recreation; growth and propa-

gation of salmonid fishes and associated aquatic Tife, waterfowl

and furbearers:; and agricultural and industrial water suoply.
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Hecreational usadge

The upper 51.3 miles of the South Fork from the headwaters toc the
Spotted Bear River is classified a Wild River under the National
Wild and Scenic Rivers Act of 1676. From the Spotted Bear River
downstream to Hungry Horse Rservoir (a distance of 8.8 miles) the
river ig classified a2 Recreational River. A major study is presently
underway to assess the amount and type of use on the South Fork
of the Flathead River by floaters (MclLaughlin et al. 1981}, Fishing
pressure on the river has not been accurately assessed because
uforheremoteness ot the riverso-Anglters report-high-catch rates
and large fish from the South Fork, particularly for cutthroat
trout.

FISH POPULATIONS

Species composition in the South Fork is the same as for the North

and Middle Forks; westsiope cutthroat trout, bull trout, mountain white-
fish, and sculpins. They exhibit the same migration patterns as fish

in the North and Middie Forks although Hungry Horse Reservoir serves

in place of Flathead Lake as the lake residence for adfluvial cutthroat
and bull trout.

Fish density estimates were not made in the South Fork this summer because
man-power was unavailable to do the type of estimate conducted on the

North and Middle Forks. An estimate, as described for the North and

Middie Forks, will be conducted on the South Fork during the summer

of 1881,

FLOW RECOMMENDATIONS

asurements were made on a series of riffle-run areas
(T26N, R1GW, Sec. 36). Four cross-sections were

nce. Three riffle-run transects are used in this

h transect was in a pool-run arez controlled by

Cross-sectional m
near river mile
placed in this s
anatysis. The T
bedrock,

eas
46,7
paue
ourt

The relationship between wetted perimeter and flow for the composite

of the three riffle-run cross-sections s presented in Figure 35. The
inflection point cccurs at a flow of approximately 700 cfs. Based

on an evaluation of existing fishery, recreational use, water avatlability
and other resource information, a flow of 700 ¢fs is recommended for

the low flow period from August through mid-Aprii.

=

onthly flow recommendations for both Jow and high flow periods are

stad in Table 62, The median monthly flows of record for the U.5.6.S.
ayge near Twin Creek is listed for comparison. No diversion of water
nown to occur that would oresently affect these Tl

£
el

jaug
k Flows.

ks {
e

The recommended flows exceed the median flows of record from Seplember
through March, 1t is, therefore, recommended that atl existing

flow in the South Fork of the Flathead River upstream from Hungry Horse
Pesetryoir be maintained instream for fish, wildlife, and recreational
purposes during that period.
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able 62, Instream flow recommendations cerived for the South Fork of
the Flathead River upstream from Hungry Horse Reservoir using
the wetted perimeter/inflection point method {low flow period}
and the dominant discharae/channel morphology concept {high flow
neriod} compared to the median flows of record.

g

Recommended Approximate
Flows median flows
cfs)] {cfs )8/
danuary 700 353
February 700 296
March 700 510
Fprit 1-15 o700 1037
April 16-30 1180 | 2167
May 1-15 2126 5257
May 16-31 4252 8026
June 1-15 6477 10605
June 16-30 4471 7595
July 1-15 1557 5156
duly 16-31 943 2457
August 700 1030
September 700 543
October 700 406
Novamber 750 412
December : 700 385

d for the U.5.5.5. gauge located
).

a/ Derived Tor a 9-year pericd of recor
near Twin Creek (T28W, RIEW, Sec. 35
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GALLATIN RIVER TRIBUTARIES
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1. STREAM
Big Bear Creek
2. DESCRIPTIGN
Big Bear Creek originates at the northern end of the Gallatin Mountain

Ranae of southwest Montana and fiows in a northwesterly direction for about
12 mites before discharging into Wilson Creek. Stream elevations at the

-

coriginand-mouthoare approximately 8,400 and 5,000ty respectivelyr  Stream

gradient averages about 130 ft/mile and channel widths range from about 3 to
18 ft. Annual precipitation ranges from 20 to 40 inches. B8ig Bear Creek
drains an area of approximately 13.2 square miles.

The reach of Big Bear Creek from the mouth to near stream mile 5.0 is
primarily surrounded by agricultural lands, The principle commodities
produced are cattle and grains. Access to the stream is controlled by the
surrcunding private landowners.

The reach from near stream mile 5.0 to the headwaters generally lies
within steep, Torested lands. Cattie grazing, small grain production and
some timber harvesting occur.  Approximately 7 miles of Big Bear Creek Tie
within the Gailatin National Forest. Access to the drainage is provided by
a USFS reguiated road that crosses 3 miles of private land.

Thirteen water appropriations., amounting to 213 cfs, are filed on
Rig Bear Creek (The State Engineer's Office, 1353). In addition, 16 decreed
rights, amounting to 75.6 ¢fs, are alse filed. About 98 percent of the
irrigable Tand within the drainage {1,553 acres) is being irrigated.

The USGS operated a gauge on Big Bear Creek at stream mile 4.7 from
October 1951 to December,1953. The mean flow for the 1952-53 water years
was 14.3 cfs.  Farnes and Shafer {1972) estimate the 25 and 50
year instantaneous peak flows for Big Bear Creek at 380 and 448 cfs,
respectively. Flows measured by Matney and Garvin {1978) on Big Bear Creek
(T35, R4AE, Sec 25) for the period of May 31 through July 27, 1976 ranged
from 3.8 to 50.7 cfs. The mean flow for the period was 24.7 cfs.

Land uses in the lTower Big Bear drainage inciude ranching and farming.
Becreational activities arve mainly confined to the portion of the drainage
within the Hational Forest. Hecreatiopal activities include hunting, fishing,
snowmobiling, cross-country skiing and firewcod gathering.

The Big Bear Creek drazinage supports populaticns of big game animals
such as elk, deer, moose, black bear and cougar. Upland gamebirds in tha
upper drainage include ruffed and blue grouse, while ring-necked pheasant
and hungarian partridge are found in the lower drainage.  Furbearers include

weasel, bobcat, mink and coyote.
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3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Big Bear Creck [T4S, R5E,
Sec 4D) were surveyed by electro-fishing on July 14, 1980. Cutthroat
trout, brook trout and mottled sculpin were the only fish species captured.
the electro-fishing survey data are summarized in Table 83 . The population
of trout was too sparse to reliably estimate using the mark-recapture method.

Tabi 53 susmary.-of -electro-fishing survey-data-collected-for-a- 1, 000-£4
section of Big Bear Creek (74S, R5E, Sec 4D} on July 14, 13930.

Fish Species Humber Captured Length Range (inches)
Cutthreat Trout K] o 4.6 - 6.8

Brock Trout 1 6.3

Mottled Sculpin - ——

4. FLOW RECOMMENDATIONS

Cross-secticonal measurements were made in a 47 fi riffle-pool sequence
focated near stream mile 7.6 {T4S, RSE, Sec 4D}, Five cross-sections were
placed in this sequence. The WETP computer program was calibrated to field
data collected at flows of B.6, 27.2 and 38.7 cfs.

The relationship between wetted perimeter and flow for the composite
of twoe riffle cross-sections is shown in Figure 36 . The lower and
upper inflection points cccur at approximate Tiows of 4 and 9 cfs,
respectively. [Based on an evaluation of existing fishery, recreaticnal
use, water availability and other rescurce information, a flow of 4
cfs is recommended for the low flow period (July 1 through April 30).

The monthly Tiow recommendations for the low flow period are listed
in Table 64 . The mean monthly Tlows of record for the USGS cauge
at stream mile 4.7 are also listed for compariscon. The flow recom-
mendations for the months of January, February and March exceed the
normal availability of water, as measured by the mean monthly flows.
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Figure 36, The relationship between wetted perimeter and flow for a
composite of two riffle cross-sectiens in Big Bear (resk.



pos—

die to the lack

of Tong-term flow records.

Table &4 Instream flow recommendations derived for Big Bear Creek using
the wetted perimeter/inflection point method {Jow flow period)
compared to the mean monthly flows of record.
Recommended Flows {cfs} Mean Flows {cfs)
January & 3.7
February 4 3.3
L Harch.o LA O
April 7.8
May 39.0
June £9.2
July 4 1.3
August 4 B.1
September 4 5.9
Jctober 4 5.9
November 4 6.1
December 4 4.9
a/ Derived for the Uctober,1957 fo December, 1953 period of record for the USGS
gauge at stream mile 4.7 (T3S, RBE, Sec 29).
b/ Recommendations for the high flow period {(May 1 - June 30) cannot be derived
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1. STREAM
Bozeman (Sourdough} Creek
2. DESCRIPTICN
Bpzeman Creek coricinates at the outlet of Mystic Reservoir in the north

end of the Gallatin Range of southwest Montana and flows in a northwesterily
direction for 16.5 miles before discharging into the East Gallatin River at

Bozeman, -Montana. — Stream etevations at-the srigin-and mouth are-anproximately
6,400 and 4,720 ft, respectively. The stream gradient averages about 102 ft/
mile. Bozeman Creek drains an area of about 65 square miles. The average
annual precipitation for the drainage is 24 inches.

The reach of Bozeman Creek between the mouth and stream mile 8.5 is
surrounded by agricultural, industrial and municipal lands. Land uses include
small grain production, cattle ranching, small industry and homesite develop-
ment. Lands surrounding this reach are rapidly being converted fram agricul-
tural to urban-municipal uses. Stream access within this reach is restricted
by private landowners. However, short sections within the city of Bozeman
are accessible to the public.

The reach from stream mile 8.5 to the headwaters is surrounded by forested
lands. About 6.75 miles of Bozeman Creek are within the Gallatin National For-
est. The upper drainage has been extensively logged in the past and additiona?
timber sales are being propcsed for the future. About 9 miles of controlled
access road plus old logging roads, foot trails and horse trails provide public
access. Mystic Reservoir, which regulates the flows inthis reach, primarily
serves as a municipal water supply for the city of Bozeman.

The USGS cperated a gauge on Bozeman Creek at stream mile 9.9 from May
19571 to September 1953. Mean, maximum and minimum fiows for the period of
record are 27.9, 348 and 5.0 cfs, respectively. The mean monthly flows for
the period of record are given in Table 65.
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Table 65 . Mean monthly flows of record for Bozeman Creek.

F
Mean Flows {(cfs)?

January RIS
February 7.7
HMarch 7.3
April 33.7
May 80.5
June 71.0
July 30.7
August 21.3
September 19.6
Jctober - 13,1
November ' 11.3
December .8

2 perived for the May 1951 to September 1953 pericd of record for the USGS
gauge at stream mile 9.9 (T3S, RGE, Sec 17).

Farnes and Shafer {1972} estimated the mean annual yield of the Bozeman
Creek draipage at 26,000 acre-feet (35.9 cfs), The estimated 25 and b0 year
instantaneous peak flows at the F5 baunﬁarg are 510 and 597 cfs, respec-
tively. Flows measured by Matney and Garvin (1978} {7125, RBE, Sec. &}
for the period of June 1, 1876 through July 26, 1977 rangad from 1.2

to 67.5 ¢fs.

Twenty-eight water appreopriations, amounting to 371.5 cfs, are filed on
Bozeman Creek {The State Engineer’s O0ffice, 1953). In addition, 23 decreed
rights amounting to B8.25 cfs, are also filed, Filed water appropriations
on tributaries within the drainage total 365.75 ¢fs. Approximately 2,288.0
acres of land are being irrigated with water diverted from Bozeman Creek.

Recreational activities within the drainage are primarily confined to
that portion within the Gallatin National Forest. These activities include
hunting, cross-country skiing, hiking, backpacking, camping and fishing. A
mail survey conducted by the MDFWP for the period of May 1975 through Aoril
1576 estimated the fishing pressure on Bozeman Cresk af 917 man-days/year or
about 55 man-days/stream mite/year. Motor vehicle use s restricted within
the Natiopal Forest because the drainage serves as a municipal water supply.

dildlife species found in the Bozeman Creek drainage include big game
nimals, such as elk, mule deer, moose, black bear and cougar, and fur-
bearers, such as mink, muskrat, raccoon, coyoie, fox and bobcat. Upland
gamebirds in the area include hungarian partridge, ruffed and blue grouse.

bt Lo



3. FISH POPULATIONS

Fish populations in a 1,060 Tt section of Sourdough Creek were surveyed
by electro-Tishing on October 16 and 22, 1980. Game fish captured in descending
order of abundance were brook and rainbow trout. The mottled sculpin was the
only non-game species catured. The electro-fishing survey data are summarized 5'9
in Table 66,

ab 66 Summary of etectro-Tishing survey data cotlected for a 1,000 i
section of Sourdough Creek (T3S, RE6E, Sec 7D} on October 16 and

27, 1G80.
Fish Species HNumber Captured Length Range {inches)
8rock Trout 102 | | 3.1 - 11.4
Fainbow Trout 36 4.4 - 11.5

Mottied Sculpin - -

The standing crops of trout in the section were estimated using a mark-
recapture method (Table 67). The estimates show that this 1,000 ft section
supports about 216 trout, weighing 28 pounds. Brook trout, the predominant
trout species, comprise about 67 and 64% of the total trout numbers and biomass,
respectively.

Table 67 . fstimated standing crops of trout in a 1,000 ft section of
Sourdough Creek (T3S, R6E, Sec 70} on Cctober 16, 1980. Eighty
percent confidence intervals are in parentheses.

Length Per 1,000 ft
Species Group {inches) Number Pounds
Brook Trout 4.5 - 5,8 &7

5.0 - 5.9 77

10.0 - 11.4 ‘ 5

Rainbow Trout 4.0 - 5.8 44
6.0 - 9.9 18
0.0 - 11.5% 10

72{+28) 10(+4)

Trout 216(+38) 28(+6)
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1. STREAM

Hell Roaring Creek
2. DESCRIPTION

Hell Roaring Creek originates in the Spanish Peaks Primitive Area of
couthwest Montana. The stream heads at an elevation of about 9,200 ft

and flows in a northeasterly direction for about 11 miles before discharging
into the Gallatin River at an approximate elevation of 5,350 fi. Stream

gradient averages approximately 344 ft/mile. Hell Rearing Creek drains an
area of about 30 sg miles. The estimated average annual precipitation is
38 inches.

Water resource data are sparse for Hell Roaring Creek. Three water
appropriations, amounting to 100 cfs, are filed on Hell Poaring Creck {State
Engineer's Office, 1953). 1In addition, two decreed rights, amounting to
2.05 efs, are also on file. About 65 acres are presently being irrigated.

The 5C% {Farnes and Schafer, 1972} estimates the average annuai water
yield of the Hell Roaring drainage at 32,600 acre-feet (45.0 ¢fs). The
estimated 75 and 50 year instantaneous peak flows are 640 and 749 c¢fs,
respectively. Water quality is considered excellent (Snyder 2t al., 1978}

Hell Roaring Creek Ties almost entirely within the Spanish Peaks Wilder-
ness Area. BAccess io the drainage and survounding area 1s by a USFS trail
neading along U.S. Highway 191. Backpacking, hiking, hunting, horseback
riding and fishing are the primary activities within the drainage. Recrea-
tional use 1s considered high,

Wildlife found in the Hell Roaring Creek drainage include elk, mule deer,
moose, big horn sheep, mountain goat, black bear and cougar. Upland game
hipds include vuffed and blue grouse, Small mammals and birds common €0
southwestern Montana are also found,

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Hell Roaring Creek were surveyed
by electro-fishing on September 4 and October 8, 1930, Rainbow trout and
mottled scylpin were the only fish species captured. The electro-fishing sur-
vey data are summarized in Table 68.

Table 68, Summary of electro-fishing survey data collected Tor 3 1,000 ft
section of Hell Roaring Cresk {T4%, R4F, Sec. 238} on September 4
and October 3, 19380,

Fizh Species No. Captured Length Range (inches)

Rainbow Trout 84 3.2 -13.6

Mottled Sculpin - -
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The standing crop of rainbow trout in the section was estimatfed using
a mark-recapture method (Table 69}. The estimate shows that this 1,000
ft section supports about 119 rainbow trout, weighing 18 nounds.

Table 69, Estimated standing crop of rainbow trout in a 1,000 ft section
of Hell Roaring Creek {745, R4E, Sec. 33B) on September 4, 1580.
Fighty percent confidence intervals are in parentheses.

Length Per 1,000 FE
Species Group (inches) Number Pounds
Rainbow Trout 2.0 - 5.9 55
5.0 - 5.9 58
1.0 -13.6 8

119 {f36)0 18 (Ig)

i
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Hyalite Creek originates at the outlet of Middle (reek {Hyalite}
Rasarvoir in the northwest portion of the Gallatin Range of southwest
Montana., The stream heads at an elevation of 8,800 ¥t and flows in a
northwesterly dirvection for 28,5 miles before discharging into the East

Gallatin River at an approximate elevation of 4,400 ft. Stream gradient
averages about 154 ft/mile. Annual precipitation within the drainage
averages 25 inches. Hyalite Creek drains an area of about 118 sguare

miies,

The reach of Hyalite Creek between the mouth and stream mile 20.5 Ties
primarily within agricultural lands. Major commodities produced are cattle,
grains and alfalfa hay. Access ito this reach is controlled by adjacent
private landowners. About 10,268 acres of land are irrigated with water
diverted from Hyaiite Creek and its tributaries. Conseguently, much of
thic reach is severely dewatered during the summer irrigation season.

The reach from about stream mile 20.5 to the headwaters lies within
densely forested lands. Approximately 17.5 miles of Hvalite Creek are
within the Gallatin National Forest. Access to Middle Creek Reservoir and
the upper drainage is provided by a 11.5 mile long USFS road. Logging roads
and established foot and horse trails provide additional access into the
drainage. Primary land uses include timber harvesting, Tivestock grazing
and recrsation.

Middle Creek Reservoir, which has a usable storage capacity of 8,030
acre-feet, regulates the flows of Hyalite Creek. The reservoir was built
in 1951 for irrigation and municipal puvrposes. The municipal water is diverted
from Hyalite Creek by the c¢ity of Bozeman approximately 8 miles downstream
of the reservoir. The city is presently attempting to purchase additional
water for municipal uses.

The USGS has operated a gauge at stream mile 20.8 of Hyalite {reek since
1695, The mean, maximum and minimum flows of record are 67.2, 956 and 5.0
fs, respectively. The approximate median monthly fiows of record at the
auge are given in Table 70

£ 1
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Table 70 . Approximate median monthly flows of record for Hyalite Creek.

Approximate Median Flows {cfs}éﬁ
January 16.9
February 161
March 16.6
April 31.5
May 1-15 88.1
May 16-31 1543
June 1-15 215.5
June 16-30 145.1
Juiy 1-15 138.9
July 16-31 100.3
Bugust 74.7
September 157
October 13.5
November 54 5
December ' 19.5

éfﬁerived for a 39-year pericd of recerd {1935-73) for the USGS gauge at

stream mile 20.8 (73S, R5E, Sec 23}.

The SCS (Farnes and Schafer, 1972} estimates the mean annual water yield
for the Hyalite drainage at 50,300 acre-feet (68.5 cfs), The estimated 25
and 50 year instantaneocus peak flows for Hyalite Creek at the Forest Service
boundary are 1,040 and 1,217 cfs, respectively. The percent of annual
streamflow occurring during the periods of October-March, April-June, and
July-September are estimated at 18, 56 and 26%, respectively.

Recreational activities within the drainage are confined mainly to lands
within the Gallatin National Forest. This includes over 17 miles of Hyalite
Creck plus tributaries and Middle (Hyalite) Creek Reserveir., Recreaticnal
activities include hunting, fishing, camping, backpacking, sightseeing, snow-
mobiling, cross-country skiing, picnicking, trail bike riding, horseback
riding and firewood gathering.

A mail survey conducted by the MDFWP for the period of May 1975 through
April 1976 estimated fishing pressure for Hyalite Creek at 3,479 man-days/
year ov about 122 man-days/stream mile/year {(MDFG, 1976).
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Wil e found in the Hyalite Creek drainage include big game animals
such a k, muie deer, moose, black bear and cougar and upiand game birds
such a ed and blue grouse. Furbearers include mink, weasel, badger
and coyote., Small mammals and birds common to southwest Montana are also

oresent.
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3. FISH POPULATICONS

Fish populaticns in a 1,000 ft section of Hyalite Creek were surveyed
hyveglectrofishin n.September 5. and Ocicher 2, 1980, Game.fish.captured. ... ..
in descending order of abundance were vainbow and broock trout. The mottled
sculpin was the only non-game species captured. The electroiishing survey
data are summarized in Table 71

Table 71 . Summary of electrofishing survey data coliected for a 1,000 7€
section of Hyalite Creek {735, R5E. Sec 23D} on September 5
and October 8, 1980,

Fish Spacies _ Number Captured Lenath Range {inches)
ainbow Trout 784 3.3 -~ 17.86
Brook Trout 1 7.8

Mottied Sculpin - -

The standing crop of rainbow ftrout, the predominant troul species, was
sstimated using a mark-recapture method {Tahle 72 ). The estimate shows
that this 1,000 ¥t section supports zcbout 624 rainbow trout, weighing 75
pounds

Table 72, Estimated standing crop of rainbow trout in a 1,000 £t section
of Hyalite Creek {T3S, R5E, Sec 230} on September &, 1980,
Fighty percent confidence intervals are in parentheses.

Lenagth Per 1,000 Tt
Species Group {inches} Number Pounds
Rainbow Trout 3.3 - 5.8 342
5.0 - 9.9 261
10.6 - 17.8 21

624(+115}) 75(+15}



1. STREAM

Porcupine Cresk

4]

DESCRIPTION

Parcupine Creek originates on the west siope of the Gallatin Range of
Sguthwest Montana and fiows in 3 northwesterly direction for about 9.5 miles
before discharging into the Galiatin River at river mile 73. Stream eleva-

tions—at the origin and -mouth-are approximately 8,800 and 6,240 ft,
respectively. The stream gradient average about 269 ft/mile and channel
widths range from about 3 tc 32 ft. The average annual precipitation for
the drainage is approximately 33 inches (<20 to »40 inches). Porcupine
Creck drains an area of about 30 sguare miles.

Hater rescurce information is limited for Porcupine Creek. The State
Engineer’s Office (1953} lists one water appropriation of 7.5 cfs. In
addition, there were two decreed water rights amounting to 4.7 cfs.

The SCS (Farnes and Schafer, 1972) estimates the mean annual water yield
for the drainage at 17,600 acre-feet {(24.3 cfsi. The 25 and 50 year instan-
tanegus peak flows are estimated at 530 and 620 cfs, respectively. The
1SFS (1973) estimates the mean annual water yield at 22,099 acre-feet
(30,5 ¢fs). Peak flows cccur between wid-May and early June.

Porcupine Creek is currently served by approximately 15.5 miles of road,
hut only 0.5 mile is open to motor vehicle travel year-round. Travel on the
remaining 15 miles is regulated by the US Forest Service. Developed feoot
and horse trails provide most of the access into the drainage. A portion of
the Big Sky Snowmobile Trail traverses the upper drainage.

Timber harvesiting within the drainage last cccurred in 1950 and all
grazing leases were terminated in the early 1950's. The drainage is
primarily managed as a winter game range by the MDFWP and USFS.

Recreational activities within the drainage inciude fishing. snowmobiling.
hiking, backpacking, horseback riding, cross-country skiing, trail biking
and hunting. Hunting exceeds all other recreational uses. The resident and
migratory elk populations attract hunters from early fall to mid-winter
depending upon permitied late season hunts. Other big game species are also
hunted. Six commercial cutfitter camps are permitted by special use permit
during the big game season.

Elk are the predominant big game species within the Porcupine drainage.

The drainage serves as critzca? winter range for both resident and migratory

elk populations. Other big game species include mule deer, mocse, bighorn
sheep, black bear, cougar and possibly arizzly bear. Upland game birds,
including ruffed and biue grouse, and furbearers such as mink, marten,

weasel, coyote, bobeat, lynx, wolverine, skunk and badger are alsc found in
the drainage. Small mammals and birds common to southwestern Montana are
also present.
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3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Porcupine (reek were surveyed
by electrofishing on August 12 and September 4, 1980. Rainbow trout and
mottlad scuplin were the only species captured. The electrofishing suvvey

Ty

data are summarized in Table 73,

Table 73, Summary of electrofishing survey data collected for 2 1,000 ft
5
[}

4 § 3 [T T3 P ,,,
sectiomof-Porcupine Ereck {775, RE4E - Sec- 168} on-August-13-an
September 4, 1980.

Fish Species ' Number Captured Length Range (inches)
Rainbow Trout 64 3.2 - 7.8
Mottled Sculpin - -

The standing crop of rainbow trout in the section was estimated using a
mark-recapture method {Table 74 ). The estimate shows that this 1,000 ft
section supports about 108 rainbow trout, weighing 6 pounds.

Table 74 . Estimated standing crop of rainbow trout in & 1,000 Tt section
of Porcupine Creek {775, RAE, Sec 6B} en August 13, 1980.
Fighty percent confidence intervals are in parentheses.

Length Per 1,000 Ft
Species Group (inches) Number Pounds
Rainbow Trout 3.2 - 5.5 g1

6.0 - 7.9 17

108{+30) 6&{+2)

A 7,000 ft section of Porcupine Creek was electrofished by the MDFWP
in 1975 {Vincent, 1976}, Game fish captured in descending corder of abundance
were rainbow trout (40 captured}, brown ftrout (2 captured), cutthroat frout

{2 captured) and mountain whitefish (2 captured).
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1. STREAM
South Cottonwood Creek
Z. DESCRIPTION
South Cottonwood Creek originates on the north slope of the Gallatin

Range of southwest Montana and flows in a northwesteriy direction for about
17 miles before discharging into the Gallatin River at stream.mile 38.4.

Stream-eltevattons -at-theoritgin-and-mouth are-abogt 8,600 and 4,880 Tt
respactively. The stream gradient averages approximately 219 ft/mile.
The average annual precipitation within the drainage is 37 inches. South
{ottonwood Creek drains an area of about 42 square miles.

The reach from the mouth to near stream mile 6.7 is primariiy surrounded
by agricuitural lands. The principie comnodities produced are cattle, grains
and hay. Access is restricted and controlled by private landowners.

The reach from near stream mile 6.7 to the headwaters 1ies within the
Gallatin National Forest. Some private Tand holdings occur within the FS
houndary. Timber harvesting is the major Tand use while ranching and
farming are primarily confined to the Tower two miles of the reach.
Commodities produced are cattle, hay and some grains,

Flow and water quality data are Timited for South Cottonwood Cresk.
A USGS gauging station at stream mile 8.2 was operated from May 1951 to
September 1553. The mean, maximum and minimum flows for the period of
record are 34,4, 283, and 9.2 cfs, respectively. The mean monthly flows
for the periocd of record are listed in Table 75.

Table 75. Mean monthly flows of record for South Cotionwood Creek.

Mean Fiows (cfs)ﬁj

January 12.4
February 11.9
March 11.0
Apri] 17.5.
May £3.9
June 120.3
July 57.8
August 25,8
Septemnber 1%.4%
Dctober 18.1
November 15.2
December 13.7

i

! Derived for the May 1957 to Septemb
am mil 21T

jam
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The SCS {Farnes and Schafer, 1977) estimates the mean annual water yield
for the Seuth Cott O?WOQd drainage at 25,700 acre-feet {35.5 c¢fs), The 25
and 50 veayr instaniansous ?éax flows at the USFS boundary are estimated at
500G and 585 cfs, respectively.

The State Engineer’s Office g?§R33 Vists 17 water appropriations, amount-
ing to 285 cfs, for S ;zh Cottonwood Creek. In addition, there are 35
decreed rights amounting to 83 cfs. Ten water appropriations amounting
to 309 cfs are also filed on & tributaries.

Wildlife species found in the Scuth fottonwood drainage include big game
species such as elk, mule deer, whitetail deer, meose, black bear and cougar
and upland game birds such as hungarian partridge, ring-necked pheasant,
ruffed grouse and blue grouse. Furbearers include mink, weasel, raccoon,
coyote, fox znd badger. Small mammals and birds common to southwestern
Montana ave also found.

3. FISH POPULATIONS

Figh populations in a 1,000 ft section of South vetéonweoﬁ Creek were
surve yed by electrofishing on September 4 and October 8, 1980, Gamefish
captured in descending order of abundance were brook and rainbaw trout. The
mottled sculpin was the only non-game species captured, The electrofishing
survey data are summarized in Table 76,

Table 76 . Summary of elecirofishing survey data collected for a 1,000 Tt
section of South Cottonwood Creek (T3S, RBE, Sec 2100 on
September 4 and Getober 8, 1980.

Fish Species Number Captured Length Range (inches)
Brogk Trout 206 3.6 - 12.6
Rainbow Trout 134 2.9 - 14.9

Mottled Sculpin - -

-4

ne standing crop of trout in the section was estimated using a mark-

recapture method {Table 77 ). The estimate shows that this 1,000 ft section
supports about 631 trout, weighing 110 pounds. DBrook trout, the predominant
trout spacies, accounted for 67% of the total trout numbers and 61% of the
total biomass. OFf the tribufaries olectrofished within the Gallatin drainage,
South Cottonwood Creek supperis one of the highest standing crops of trout.
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Table 77. Estimated standing crops of trout in a 1,000 ft secticn of South
Cottonwood Creek (T3S, RBE, Sec 21D0) on September 4, 1580. Eighty
nercent confidence intervals are in parentheses.

Length Per 1,000 Ft

Species Group (inches; Numbers Pounds o
Brook Trout 3.6 - 5.9 203
6.0 - 9.9 201

10.0 - 12.5 17

421(+88)  67(+10)

fainbow Trout 3.5 - 5.6 73
6£§.0 - 9.9 112
10.0 - 14,5 25

210(+38)  43(+ 7}

Total Trout 631{+86) 110(+12)




-
menf
4.5

Ea ]

1. STREAM
South Fork of Spanish Cresk

7. DESCRIPTION

The South Fork of Spanish Creek originates at Lhe outlet of Summit lLake
in the Spanish Peaks Wilderness Area of scuthwest Montana and flows in a
novtherly direction for about 132 miles hefore discharging inte Spanish Creek.
The stream-elevations at the origin and mouth are approximately 9,800 and
5,440 Ft, respectively. Stream gradient averages about 320 fi/mile. Annual
precipitation within the drainage ranges from less than 30 to about 50
inches. The South Fork of Spanish Creek drains an area of
about 40.5 sguare miles.

Water rescurce data for the South Fork of Spanish Creek is Timited. The
ate Engineer's Office (1953) 1ists one water appropriaticon.amounting to 16
s, for the South Fork. In addition, one water appropriation and one decread
aht, amounting to 6.5 ¢fs, are filed on a tributary. About 482 acres of
and within the drainage are irrigated with water diverted from the South
Fork and its tributaries.

o

Approximately 8.4 miles of the upper South Fork of Spanish Creek 1ie
within the Gallatin National Forest and the Spanish Peaks Wilderness Area.
The Tower 2.6 miles flow through private lands. fccess to the upper drainage
is provided by 4.5 miles of USFS road. A4 USFS maintained campground is
Tocated at the end of this road. Several foot and horse trails provide access
into the wilderness area.

The primary land use is recreation. Recreationzl activities include
hunting, backpacking, hiking, camping, horseback riding, fishing and sight-
secing. Recreational use of the upper drainage is high due to Tts wilderness

designation.

A mail survey conducted by the MDFWP for the pericd of May 197% through
April 1976 estimated fishing pressure for the South Fork of Spanish Creek
174 man-days/year or about 13 man-days/stveam mile/year.

3. FISH POPULATIONS

in a 1,000 ft section of the South Fork of Spanish (reek
ctrofishing on August 12 and 25, 1980, Game fish captured
der of abundance were brook, reinbow and brown troui. No

&
other fish s s were captured, The electrofishing survey data are
i 1
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Tabie 78. Summary of electrofishing survey data collected for a 1,000 1t
section of the South Fork of Spanish Creek {T45, R3E, Sec 324)
on August 12 and 25, 1980.

Fish Species Number Captured Length Range {inches)
Brook Trout 104 3.2 - 9.4
Rainbow Trout 10 3.2 - 9.7
Brown. Trout . 2 e T I N

The standing crop of brook trout, the predominant game species, was
estimated using a mark-recapture method {Table 79}. The estimate shows
that this 1,000 ft section supports about 232 brook trout, weighing 16
pounds. The peopulations of rainbow and brown trout were toc sparse to
reliably estimate.

Table 79 . Estimated standing crop of brock trout in a 1,000 ft section
of the South Fork of Spanish Creek (T4S. R3E, Sec 32A) on
August 12, 1580. Eighty percent confidence intervals are in

parentheses.
Length Per 1,000 Ft
Species Group {inches) Numbers Pounds
Brook Trout 3.2 - 5.5 167
5.0 - 9.4 65

-232(j63} 18(+5]




1. STREAM
Squaw Creck

. DESCRIPTION

]

Squaw Creek originates on the west siope of the Gallatin Mountain Range
of southwest Montana and flows in a westerly direction for about 13.5 miles
hefore discharging into the Gallatin River at viver mile 5Z2.6. Stream

Tevations at-the oeigin and mouth are about 9,200 and 5,440 ff, respectively

tream gradient averages about 279 ft/mile and channel widths range from
about 149 to 30 ft. The estimated average annual precipitation for the
drainage is 32 inches (30 to 50 inches). Sguaw Creek drains an area of
approximately 55 square miles.

The SCS {Farnes and Schafer, 1972) estimates the mean annual water yield
for the Sguaw Creek drainage at 35,100 acre-feet (48.5 cfs). Logan {1973
ectimates the mean annual water yield at 29,936 acre-feet {47.3 c¢fs}. The
75 and 50 year instantaneous peak flows are estimated at 780 and 913 cfs,
respectively {Farnes end Schafer, 1972). The maximum and minimum peak flows
for a 17 year period of record {1959-75) at the USGS crest-stage gauge in
T4S, RAE, Sec. 34 are 630 and 136 cfs, respectively. The earliest peak
Fiow for the 1959-75 period cccurred on May 6 and the atest on June 30.
No water appropriations are filed on Sguaw Creeck.

Logging is the primary land use within the Squaw Creek drainage. From
the 1880's through the early 1900's irees were mainly harvested for railroad
ties. Until about 1950, only minor timber harvesting oceccurred. Since 1950
timher harvesting has been extensive. Approximately 187 of the drainage
has been altered, primarily by legging and road building {Logan, 1973). This
Togging has occurred on both public and private lTands. Livestock grazing
has necurred within the Scuaw Creek drainage since the 1930°s. At present,
the drainage is allotted about 115 head,

pecreational use of the Souaw Creek drainage is considered high.
Approximately 40 miles of road serve the drainage, most of which are open
to vehicle trave] year-round. Recreational uses include hunting, traiibike
riding, horseback riding, hiking, camping, cross-country skiing, backpacking,
nownobiling and fishing. The USFS maintains a campground on Squaw Creek,
plus many miles of foot and horse tralls. _

i mail survey conducted by the MDFWP for the period of Mas
April 1976 estimated fiching prassure on Sguaw Creek at 705 man-days/year
or ahout 52 man-days/stream mile/year (MDFG, 1976}.

vy 1875 through
a 1

Wildlife found in the Squaw Creek drainage include big game animals
ls such as elk, mule deer, moose, black bear, bighorn sheep, mountain goat
and cougar. Upland game birds such as ruffed and blue grouse and furbeavers
such as mink, weasel, coyete and badger also inhabit the draipage. Small
smammals and birds common to southwestern Montana are also found.
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3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Squaw Creek were surveyed by
electrofishing on August 12 and 25, 1980. Game fish captured in descending
order of abundance were rainbow, brown and brook trout. The mottled sculpin
was the only non-game species captured. The electrofishing survey data are Q!;
surmarized in Table B0,

Table 80. Summary of electrofishing data collected for a 1,000 ft section

of Sguaw Creek (T4S, REE, Sec 35D) on August 12 and 25, 13980,

Species Number Captured Length Range {inches)
Rainbow Trout 134 3.1 - 12.3
Brown Trout 8 £.7 - 11.4
Brook Trout 4 5.2 - 8.4

Mottled Sculpin - -

The standing crop of rainbow trout, the predominant trout species, was
estimated using a mark-recapture method {Table 81 ). The estimate shows
that this 1,000 ft section supports about 443 rainbow trout, weighing 45
pounds.  The populations of brown and brook trout were too sparse io
reiiably estimate using the mark-recapture method.

Table #1. Estimated standing crop of rainbow frout in a 1.000 ft sectien
of Squaw Creek (T4S, R4E, Sec 35D) on August 12, 1980. Cighty
percent confidence intervals are in parentheses.

Length Per 1,000 Tt
Species Group (inches) Number Pounds
Rainbow Trout 3.1 - 5.9 293
6.0 - 9.8 135
16.0 - 12.3 i4

443(+167) 45(+12)

Two 1,000 Tt sections of Squaw Creek were electrofished by the MOFWP
1975 (Vincent, 1976). Game Tish captured in the downstream-most section .
re rainbow trout {49 captured), brown trout {4 captured) and brook trout

captured}. Game Tish collected in the upper section were rainbow trout
2 captured), brook trout {12 captured) and brown trout {2 captured).

o

n

et
e,

it
e
i
1

i, g

3



STREAN

(]

Taylor Fork of the Gallatin River

]

. DESCRIPTION

The Tayior rork of the Gallatin River originates on the east siope of
the Taylor Peaks in southwest Montana and flows in an easterly divection
for about 18 miles before discharging into the Gallatin R er at river mile
Bhhue - The-strean-elevations at -the. Gwsg‘ﬁ and-moyth-ar by 200 and
6,600 Tt, r%spertéveif Stream gradient averages abou £ !mé?e and
channel widths range from about 3 to 48 ft. The average annual precipita-
tion in the drainage is about 39 inches {< 30 to » 60 hes). The Tavior

rori drains an area of approximately 107 square miles.

The Taylor Fork drainage encompasses sagebrush-grasstands, forested
siopes and steep treeless ridges. The streambanks ave considersd unstable
due to thelr geciscgical camp@sivfsn (Sﬁjder et al., EﬁuS}g Consequentiy,
portions of the Taylor Fork and its fributaries experience severe bank
aresion, A large portion of the sediment lpad of the Tayvior Fork is
contributed by the Cement Creek drainage.

Land uses in the Taylor Fork drainage include livestock grazing, Togging
and mining. Gold mining cccurred intermittently from about 1880 to 1945
{S$ate Engineer's O0ffice, 15531, Iémber harvesting (primarily for railroad
ties) was extensive from about 1898 to 1906. Since 1906 only small scale
logging has occurred. The clear cuti 1ﬁy of private lands within the
'rainage 1ast occurred in 1976, Livestock grazing has continued since 1890,

Recreational activities in the Taylor Fork drainage include hunting,
'§&§ﬂ§$ backpacking, camping, horseback riding, cross-country skiing, snow-
mobiting and Tishing., A mail survey conducted by the MDFWP for the pericd
of May 1975 through April 1976 estimated fishing pressure at 91 man-days/
vear or over 5 man-days/stream mile/year. A portion of the Big Sky Snow-

mobite Trails traverses the southern part of the drainage.

3
1
£

The Taylor Fork drainage supports popuiations of ek, mule deer, moose,
mountain goat, blg horn sheep, black bear and cougar. Grizzly bears have
heen observed in the area. The drainage Ties within a major migration
route for elk using the summer range in Yellowstone National Park and the
winter range along the west sliope of the Madison Range. Upland game birds
inciude ruffed and blue grouse.  Furbearers and other small mammals common
to southwestern Montana are also found,

The State Engineer's Office (1953} Yists five water appropriations,
amounting to 44 cfs, for the Tavlor Fork., In addition, one decreed water
right, am@ﬁﬁtéag to 25 c§3§ is alsc on file. Approximately 29 of the

irrigable land {13 acres) is being i?régateaa

The USGS gperated & gauge at stream mile 0.5 of the Taylor Fork from
1546-1953, 1955-7057 and 1966-1967. The mean, maximum and minimum flows
Tfor the peviod of record eve 97.9, 1,020 and 7.4 ¢fs, vespectively,

Tne mean monthly flows for the peri Jd of record are given in Table 82,
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The SCS {Farnes and Schafer, 1972} estimates the mean annual water yleld
for the Taylor Fork drainage at 77,000 acre-feet (106.4 cfs). The 25 and 50
vear instantanecus peak flows are estimated at 1,500 and 1,755 ¢fs, respectively.

Table &2, E\ggan monthly flows of record for the Taylor Fork of the Galiatin .
jver, :
Mean Flows {cfs}gf
January 18.5
February 17.1
March 17.1
April 35.0
May 243.0
June 422.3
July 191.3
August 67.7
September 0.5
Gctober 32.6
November 24 .4
December 20.4

{
Efﬁerived for the 1946-57 period of record for the USGS gauge station at
stream mile 0.5 {7195, R4E, Sec Z).

3. FISH POPULATIONS

rish populations in a 1,000 ft section of the Taylor Fork were surveyed
hy electrofishing on October 17 and 24, 1980. Game fish captured in descending
order of abundance were rainbow trout, mountain whitefish, cutthroat trout
and brown trout. The mottled sculpin was the only non-game species collected.
The electrofishing survey data are summarized in Table 83.
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Teble 83, Summary of electrofishing cur%ey data collected for g 1,000 ft
section of the Taylor Fork of the Gallatin River {795, 24L, Sec
201 on October 17 and 24, 1980,

Species Number Captured Length Range (inches)

Witd Rainbow Trout a4 50 - 17.2

Mountain Whitefish 19 6.2 - 11.2

Cutthroat Trout g God =120

Brown Trout 7 9.5 - 11.4

vamsd

Mottled Scuipin

The giandéng crop of vralnbow trout, the predominant trout species, wa
estimated using a mark-recapture method {Table B84). The estimate shows
that this 1,000 ft section supports about 137 rainbow trout, weighing 41
pounds.  Populations of mountain whitefish and brown and cutthroazt trout
were 100 sparse to reliably estimate using the mark-recapturs method.

Table 84, Estimated standing crop of rainbow trout in a 1,000 Ft section
of the Taylor Fork of the Gallatin River (73S, R4E, S2C)
October 17, 1980, fEighty percent confidence intervals are in
narentheses.

Length Per 1,000 ft
Species Group {inches) Humber Pounds
Wild Rainbow Trout 5.0 ~ 6.9 a/
7.0 - 5.9 106
10.0 - 11.3 31

2/pn estimate for this tength group s unavailable due to insufficient
recapiuras
Wipperman (18653) and Vincent (1576) conducted electrofishing surveys in
various sections of the Taylor Fork. The ragwwev trout was the opredominant
trout species Tn all sect@gnsg Also present in small numbers were brown
and cutthroat frout.

Since 1954, catchable-size rainbow frout have been pl Tanted in the Taylor
Fork {T9S, R4E, Sec 2). In recent years, the plant has been reduced to
about 1,000 catchables per year.



. STREAD

West Fork of the Galiatin River

Pl

DESCRIPTION

The West Fork of the Gallatin River originates at the confluence of its
Middie and North Forks and flows in an easterly direction for 4.2 miles before

désaharqug into the Gallatin River at river mile 69.9. The stream elevations
+ &nm P TR o Q fﬂﬁ N B DOD £ 5 Tk "

ISRREL L z':ju and-mouth-are-about-5 Gy T !\_.:F?CLL, yad S ae
stream gradient averages about 124 f t/mile. The annual precipitation for the
rainage averages 36 inches. The West Fork drains an area of about 78 square
miles.

Water rescurce datz for the West Fork is Timited. The State Engineer’s
Office (1953} lists eight water appropriations, amounting to 587.5 cfs, for
the West Fork drainage. In additicn, one decreed right, amounting to 1.25%
cfs, was filed on a tributary. Nonz of the irrigable lands are presently
under irrigation.

The 5CS {(Farnpes and Schafer, 1 1372} estimates the mean annua% water yield for
the West Fork drainage at 49,900 acre -feet {68.5 cfs}. The estimated 25 and 50
vear instantaneous peak FTews are 1,080 and 1,229 cfs, respectively.

The West Fork carries a high sediment Toad during spring runoff. The
primary source of the sediment is a tributary where extensive logging is
accurring {Snyder et al,, 1978), _

Much of the land in the immediate vicinity of the West Fork is a part
of the Big Sky resort complex. The complex contains condominiums, a golf
course and shopping and eating establishments. Several smailer private
holdings have been developed as home sites. Prior to the construction of
the Big Sky complex in the mid 1970's, the area was primarily used to graze
cattie and sheep.

Sightseeing, skiing and fishing are the primary recreational activities
in the West Fork drainage. A mail survey conducted by the MDFUWP for the
period of May 1975 through April 1976 estimated fishing pressure on the West
Fork at 640 man-days/year or over 152 man-days/stream mile/year {MOFG, 1976).

The West Fork is served by zbout four miles of paved road. The drainage
has a total of about 40 miles of roads.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of the West Fork of the Galiatin
River were surveyed by electrofishing on August 20 and September &4, 1875
{(Vincent, 1976). Game fish captured in descending order of abundance were
rainbow trout, mountain whitefish, brown trout, cutthroat trout and hatchery
rainbow trout. The mottled sculpin was the only non-game species capturad,
The electrofishing survey data are summarized in Table 85.
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fahle B85, Summary of electrofishing survey data collected for a 1,000 ft
section of the West Fork of the Gallatin River (765, R4E, Sec 32¢;
on August 20 and September 4, 1375

Fish Species Number Captured Length Range {inches)
Rainbow Trout 75 3.3 - 1z.4
Mountain Whitefis g 9 3 - i15.6
Brawn-Treut 5 £.:8 -4
Cutthroat Trout 4 1.2 - 8.7
Hatchery Rainbow Troul 3 9.0 - 9.7
Mottled Sculpin _ - -

The standing crop of rainbow trout, the predominant trout species, was
mated using a mark-recapture method (Tabie 86 ). The astimate shows
this 1,000 Tt section supports about 95 rainbow trout, weighing 18

ds. ?souéaizans of mountain whitefish and brown. cutthroat and hatchery
bow trout were too sparse to reliably estimate using the mark-recaplure

haﬁe
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Table 86. Estimated standing crop of rainbow trout in a 1,000 ft section
of the West Fork of the Gallatin River (T8S, R4E, Sec 320)
August 20, 1975. Eighty percent confidence Intervals are in

parentheses.
Length Per 1,000 Ft
Species Group {inches) Number Pounds
Wild Rainbow Trout 4.0 - 5.8 27
6.0 - 3.9 58
10.0 - 12.4 10

95(+20) 18{+5)

The MDFWP planted catchable-size rainbow trout in the West Fork from
to 1976. The number of catchables planted ranged from 200 to over
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STREAM

s
)

Boulder River {above Rasin, Montana)

DESCRIPTION

[

The Boulder River is formed at the confluence of its South and West
forks {elevation 6740 ft) on the east side of the Continental Divide
north of Butie, Montana. It flows east to Boulder, Montana then south
toits confluence with the Jefferson River near Cardwell, Montana. It
is approximately 78 miles in total length and has a mean gradient of
33,7 ft per mile. At the Deeriodge National Forest boundary above
Rasin, the stream averages 47.4 ft in width at spring flow levels.

Only the upper 26 percent is within the ferest boundary. Major tributaries,
in downriver progression,are Lowland, Bison, Basin, Cataract and

Muskrat Creeks and the Little Boulder River. The Boulder River drains

an area of approximately 763 sq miles.

The river upstream of the town of Boulder has a narrow floodpiain,
s high elevation and a steep gradient. Riparian vegetation primarilty
consists of willows, alder, conifers and, to a lesser extent, cotion-
woods and aspen. Rainbow trout, brook trout and mountain whitefish
are the salmonids found in this reach of river.

The reach of river downstream of the town of Boulder has a wider
floodolain through which the river meanders, a lower elevation and
a more gradual gradient. Riparian vegetation primarily consists of
cottomnwoods, aspen and willows. Brown trout dominate the gamefish in
this reach {Vincent, 1975).

Fishing pressure on the Boulder River in 1975-1976 was estimated

at 4,948 man-days/year (MDFG, 1976). This amounts to about &3 man-
days/stream mile/year.

Fiows in the river depend primarily on snowpack in the mountains
with a number of large springs adding to the river in the Tower valley.
The major use of water from the Boulder River below the town of Boulder
is for the irrigation of alfalfa and hay meadows. In low water years,
irrigation diversions severely dewater about 12 miles of the lower river
{North Boulder Drainage and Jefferson Conservation Districts, 1975},

The gSGS ooerated a gauge at stream mile 44.1 of the Boulder River
(TN, REW, Sec. 3} from 1929-19372 and 1934-1972. The mean, maximum
and winimum Flows of vecord are 121, 3,460 and O cfs, respectively.

A gauge at stream mile 73.7 (TSN, R7W, Sec. 20) was also operated
by the USGS for the peried of 1938, 1946-1953 and 1955-1357. The mean,
maximum and minimum flows of recovd are V1.7, 582 and 0.5 cfs, respect-
ively.

Hard vock mining for metallic minerais in the Boulder River drainage
was intensive in the late 1800°s and eariy 1800's. This past mining
ie sti17 affecting the river below the town of Basin. Appraisal of the
water quality in the drainage by Braico and Botz {1974) revealed heavy
metals from acid mine seeps and mill tailings were causing a major




watar “ua 1ity problem. Sampling of the sediments in the river channel
and floodplain disclosed high concentrations of zinc, copper and jead
estendzﬂg some 25 miles downstream of the source areas (Vincent 1975}).
in the river below Basin, Nelson (1976} found depressed sbanéing Crops
af trovt associated with higher metais concentrations in the river.
Vincent {1975} partially attributed the Tow standing crops of trout in
the Tower Roulder River to metals pollution. Gavdner {1977} showed
that epvirvonmental problems, most notably metals poliution and stream
sedimentation,were affecting the distribution and abundance of aguatic

insects in the river.

Approximately 12 miles (14%} of the Boulder River have been
relocated as s result of mining, agriculture and road and railroad
building activities (Bishop and Peck, 1962}. Ir addition, riprapping
has altered & wiles of stream and channel clearance another 2% miles.
Fortions of the upper river channel (Roulder to Bernice} are presently
being relocated to make way for Interstate 15.

3. FISH POPULATIONS

Fish pepulations in a 2,900 ft section of the upper Boulder River
were surveyved by electrofishing on August 26 and September 2 and 11,
1875, Gamefish captured in descending order of abundance were rainbow
trout, mountain whitefish and brock trout. WNongame species captured
were white sucker, longnose sucker, mottled sculpin and longnose dace.
The electrefishing survey data are summarized in Table 87 .

Tahie 87 . Summary of e]eutr0f1szﬁng syrvey data collected for a 2,500
ft section of the upper Boulder River (TBN, REW, Sec. 13 and
24} cn August 26 and September 2 and 11, 1978 {frem Nelson,

1875).
Fish Snecias Mo, Captured Length Range {inches)
Rainbow Trout 285 3.7-13.7
Mountain Whitefish 137 5.6-15.9
Brook Trout 77 2.6-11.4
White Sucker ta 3.8-10.9
Longnose Sucker 2 4.2 6.1

Motiled Sculpin - -
Lononose Dace - -

The standing crops of trout in the section were estimated using a
Wﬁ?? recapture method (Table 88 ). The estimates show that this
section supports about 202 trout,weighing 26 pounds. per 1,000 ft of
siré . Rainhow frout, the predominant trout species, comprise about
26 and 85% of the tﬁtaE trout numbers and biomass, respectively. Brook
trout accounted for about 14% of the total trout numbers and 15% of the
total biomass. The standing crop of mountain whitefish in the secition
could not be estimated because adult whitefish were suspected of entering
the study section subsecuent fo the marking run, therehy violating a
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a condition necessary for valid mark-recanture estimates.

Table 88 . Estimated standing crops of trout in a 2,900 ft section of the
upper Boulder River (T8N, R6W, Sec. 13 and 24} on September
2, 1975 {adapted from Nelson, 1976}, Eighty percent confi-
dence Timits are in parentheses.

Per 1,000 Ft

Species Length Group (inches) Mumber Paunds
Rainbow Trout 4.0- 5.9 97

£.0- 9.9 683

10.0-13.7 13

173 (+28) 22 {+3)

Brook Trout 5.0- 5.9 7
&.0- 9.9 20
10.0-11.4 2

28 (+6) 4 (+1}

Total Trout 202 (+29) 26 {+3)

ne summer of 1976, fish populations were alsc surveyed in a

section of the upper Boulder River located about 2 miltes upstream
yf 975 population section and upstream of the confluence of Biscn
Creek. Game fish captured in descending order of abundance were brook
trout, rainbow trout and mountain whitefish. Nongame species captured

were fongnose sucker, white sucker and mottled sculpin., The electrofishing
survey data are summarized in Table 89.

T wd

In t
LO50 Tt
The 1

<

Tabie 8%. Summary of electrofishing survey data collected for a
1,060 ¥t section of the upper Boulder River (T6MN, R6W,
Sec. 22) on August 5 and §, 1976.

Fish Species No. Captured Length Range (inches)
grook Trout 197 3.2-14.8
Rainbow Trout gl ) 4.7-10.6
Mountain Whitefish 26 7.5-16.8
Longnose Sucker , 127 -

white Sucker il -
Mottled Sculpin -
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The standing crops of gemefish in this section were estimated using
a mark-recapture Wet%cé {Tabie 90 3%. This section supports about 435
game Tish, weighing 7% pounds, per 3 000 ft of stre ar Brook trout.
f

the predominant game saec1es§aac3éﬁtﬁd for about 66% of the ifotal game
fish numbers and 55% of the total biomass.

Table 90, Summary of the standing crop estimates of gamefish in a
1,050 Tt section of the upper Boulder River (TeN, REW, Sec. 27}
on August 5, 1976. Eighty percent confidence iqtervaig are
in parentheses. .

Per 1,000 Ft

Species Length Range {inches) Number Pounds
Brook Trout 3.72-14.8 285 (+47) 41 {+5)
Hainbow Trout 4.1-16.6 114 (ﬁ?ﬁ} 16 (+3)
cuntain Whitefish 7.5-16.6 32 (+ 97 18 (+5)
Total Gamefish 435 (+54) 75 (+B)

4, FLOW RECOMMENDATIONS

Cross—sectional measurements were made in a 412 £ riffle-pool
sequence located immediately above the forest boundary {(TaM, R5W,
Sec. 24B}. Five cross-sections were placed in this sequence. The
WETP program was calibrated to field data collected at fiows of 41,
68.7 and 206.5 cfs.

The relationship between wetted perimeter and flow for the composite
of four riffle cross-sections is shown in Figure 37 . The Tower and
upper inflection points occur at approximate flows Qf 18 and 22 cfs,
respectively. Based on an evaluation of existing fishery, recreational
use, water availability and other resource information, a flow of 22
cfs is recommended for the Tow fiow period (July 1 - April 30}.

Mon thig flow recommendations for both the iow and high flow ﬁEFEQdS
are Tisted in Table 91. The approximate median monthly flows of
record f@r tne USGS cauge near Boulder are also listed for comparison.
The recommended monthly flows amount to approximately 43,725 acre-feel

fo 1o

of water per year or about 53% of the annual flow that 1s normally
. svailable at the USGS gauge near Boulder, Montana.
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Figure 37. The relationship between wetted perimeter and flow for a
composite of two riffle cross-sections in the Boulder River.
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Table 91 . Instream flow recommendations derived for the Boulider River
{above Basin) using the wetted perimeter/inflection point
method {low flow period} and the dominant discharge/channgl
morphology concept {high flow neriod) compared to the
median flows of record.

Becommended Flows Aeneoximate Median Flowsd/
LFS Acre~feet CFg Acre-Feet

Samie g g g g
February 27 1,222 32.0 1,777
March 22 1,352 41.8 2,570
Aoril 22 1,309 134.0 7.472
May 1-15 183 5,443 327.0 g,727
May 16-31 34ab/ 11,041 612.0 19,418
June 1-15 316 §.30¢% 553.0 16,449
June 16-30 154 4,587 308.0 9,161
July . 27 1,352 g4.1 5,170
Bugust 27 1,382 28,7 1,518
September 22 1,309 24.9 1,481
Ocicber 27 1,352 35.3 2,170
Hovember 22 1,309 36.0 2,447
Jecember 22 1,352 29.5 1,813

43,725 85,175

a/ Derived for a 29-year period of record {1944-1972 water years) for
fhe USSS gauge at stream mile 44.7 (75N, R4W, Sec. 3.

b/ The bankful Tlow. which is presently undefined, should be maintained

{
f
Tor ?4-hours during this pericd.
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Little Boulder River
7. DESCRIPTION

The Little Boulder River begins near Haystack Mountain (elevation
8,000 Tt) on the east siepe of the Continental Divide in an area known
as Bull Mountain., It flows 15.7 miles before joining the Boulder River
near Boulder. Montana. Themean gradient of the Little Boulder River is
204 feet per mite. At spring flow Tevels. it averages 17.6 feet in
width. Approximately 79% of the stream is within the Deerlodge National
Forest. Wajor tributaries of the Littie Boulder are the North Fork
Little Bouider, Elder, West. Beaver, Wilson and Moose Creeks. The
Little Boulder drains an area of about €6 sgquare miles. The Little
Boulder is free-flowing its entire length. However, a dam proposal
is pending for its lower reaches.

Recreational activities along the stream ave mainly confined to
fishing., The Tishing pressure in 1975-1976 was estimated at 1,756
fisherman-days per year (MDFG, 1978},

Environmental problems that presently affect the Little Boulder are
the severe dewatering that occcurs in the lower reaches, bank instability
where mining and road building have encroached on the floodplain and
overuse of streamside vegetation by livestock.

The 5CS {Farnes and Shater, 1975) estimates the mean annual water
yield for the Little Boulder drainage at 12,700 acre-feet (17.5 cfs}.
The 25 and 50 year instantanecus peak flows are estimated at 500 and
575 cfs, respectively.

Ko historic or current flow information is available for the Little
Boulder River. The SCS has begun compiting flow information in regards
to the proposed dam project.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of the Little Boulder River
were surveyed by electrofishing on July 30 and August 14, 1974, Gamefish
captured in descending order of abundance were brook, rainbow and brown
trgut. The electrofishing survey data are summarized in Table 92.

Table 92. Summary of electrofishing survey data collected for a2 1,000
i section of the Little Boulder River (TBN, R4W, Sec. 9B}
on July 30 and August 14, 1974,

Fish Species Ho, Captured Length Range {inches)
Erook Trout 45 5.0-10.5
Rainhow Trout 20 4,72-30.7
Brown Trout 0 4,3-15.9
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The “tﬂn;!?ﬁ crop of brook trout, the predominant trout speices in

the section, was estimated using 2 mark-vecapture method (Table 93 .
TP?S 1.000 ft section supports an estimated population of 58 brook
trout, weighing 3 pounds.

Table 03 . Fstimated standing crop of brook trout in a 1,000 ft section
of the Little Boulder River (TSN, R4W, Sec. 9B} on July 30,
1974, Eighty percent confidence intervals are in parentheses

oy 1,000 FT

Smecies Lenath Group [inches) Number Pounds
Brooik Trout 5.0- 5.9 1

6.6~ 5.9 46

10.0-10.9 1

The standing crop of trout in a 440 ft section of the Little Boulder
River near the mouth was alsc estimated in 1974 (Vincent, 1975). Game-
fish captured in descending order of abundance were brown, rainbow and
brook frout. The Tewer stream supports about 1471 trout, weighing 57
younda§ per 1,000 £t {Table 94 ). Brown trout, the predominant trout
species araﬁuﬁﬁ&é for about 55% of the total trout numbers and 60% of
the b%amagse

Table 94 Estimated standing crop of frout in a 440 ft section of the

Little Boulder River {755, R4W, Sec. 10C) on July 30, 1974,

Eighty percent confidence intervals are in parentheses.

Par 1,000 Ft

Species Length Range (inches) Number Pounds
Srown Trout 4.,2-23.1 77 {+36) 34 (+7)
Rainbow Trout 5.5-14.1 ag {(+ 9) 18 {+2)
Brook Trout 8.0-12.1 16 (+ 5) 7 (+2)
Total Trout 141 (+#37Y 87 (48}

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in & 109 ft riffle-pool sequence
loeated immediately upstream of the forest boundary i”%h RAW, Sec. 18A}.
Five cross-sections were placed in this ssquence.  The WETP program was
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calibrated to field data collected at flows of 35.3, 23.7 and 9.5 ¢fs,

The relationship between wetted perimeter and flow for the composite
of two riffle cross-sections is shown in Figure 38. The lower and upper
inflection points occcur at approximate flows of 8 and 19 cfs, respectively.
nased on an evaluation of existing fishery, recreational use and other QID
stream resource information, a flow of 10 cfs s recommended for the low
flow period (July 1 - April 30}. Recommendaticns for the high Tlow period

(May 1 - June 30) cannot be derived due to the lack of long term gauge
ipformaticn
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1. STREAM
Horth Witlow Creek

2. GENERAL DESCRIPTION O

Horth Witlow Creek arises on the east sigpe of the Tobacco Hoot Mountains
at Hollow Top Lake [elevation 8,560 feet) and flows 11.0 miles to its confluence
with South Willow Creek {elevation 5,060 feet) to form Willow Creek, a tributary
of HAllow Creek {Harrison) Reservoir The stream gradient averages. 318 feet.
per mile. At sprinc flow Tevels, North Willow Creek averages 12.0 feet in width.

The upper half of the drainage is within the Beaverhead National Forest
while the Tower portion is surrounded by privately owned agricultural land.
The major tributaries are Cataract, Pony and Charcoal Creeks. Presently,
the flow in North Willow Creek is unregulated. In the past, lakes within
the drainage have been artifically raised and installed with headgates to
control the flow. There is no existing discharge information or any gaug-
ing sites in this drainage.

Recreational activities along North Willow Creek are nrimarily Vimited
to fishing., Fishing pressure in 1975-76 was estimated at 53 fisherman-
days annually {MDFG, 1976)

The lower half of North Willow Creek is dewatered during the summer
irrigation season. (ther concerns that could affect the stream rescurce
include the extensive mining operations within the area, road building and

he resulting sedimentation,and overgrazing of the riparian zone by cattle.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of North Willow Creek were surveved
by electrofishing on September 16 and October 23, 1980. Game fish captured
in descending order of abundance were brook, brown and rainbow trout. The
mottled sculpin was the only non-game species captured. The electrofishing

survey data are summarized in Table 95,

Table 95, Summary of electrofishing survey data coliected for a 1,000 ft
section of North Wiliow Creek {T2%, R3W, Sec 24A) on September 16
and Ocfober 23, 1380,

Species Number Captursd Length Range {inches}
Brook Trout 143 3.2 - 10.

Arown Trout 7z a.1 - 10,7

Rainbow Trout 3 9.8

Mottled Sculpin ) ”
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The standing crop of brook trout, the predominant trout species in the
section, was estimated using a mark-recapture method {Table 98 ). This
1,000 Tt section supports an estimated population of 325 brook trout,
welighing 45 pounds. The populations of brown and rainbow trout are too
sparse ga estimaie using the mark-recapture method.

Teble 96 . rLstimated standing crop of brook trout in a2 1,000 ft sectic
of Horth Willow Creek (725, R3W. Sec 24A) on September 133 ! 88,
Eignty percent confidence intervals are in parentheses.

Lenugth Per 1,000 Tt
Species Group {inches) Number Pounds
Brook Trouyt 3.2 - 5.8 140
£.0 - 9.9 177
0.6 - 140.5 2

325(+66) 45(+11)

The DFWP began a program in 1978 to reestablish a self-sustaining
population of raipbow trout in Harrvison Reserveir by planting fingerlings
of a wild strain of trout into the Willow Creek drainage. The continued
stocking of a domestic strain of hatchery rainbow trout over the years had
apparently eliminated the reproducing wild trout population, resuiting in a
poor recreational fés%ary in the reservoir. The plant of wild fingeriings
was expected to rear in the tributaries, move downstream io the reservoir
and, when sexually mature, return to the tributaries to spawn. In the
spring of 1981, the reestablished rainbow spawning rupn was Jarge enough to
be used as an egg source by the department's Anaconda Trout Hatchery. A
portion of the run in Willow Creek was trapped, eggs were taken and fertilized,
then transferred tc the hatchery to be raised for release into other waters.
It is anticipated that in future years the recreational fishery of Harrison
Reservoir will be maintained entirely by the natural reproduction that is
occurring in Willow Creek and other tributaries,

L is presently unknown whether North Willow Creek is accessible to
pawners from Harrison Reserveir. North Willow Creek, however, does serve
important source of the water that s needed for maintaining the

ial spawning and rearing habifat of Willow Creek.

Cross-sectional measurements were made in a 75.% ft cascading sub-reach
tocated immediately above the forest boundary (7295, R3W. Sec 25B). fFive
cross-sections were nlaced in the sub-reach. The #?”ﬁ pvaqram was calibrated
to field data collect eﬁ at Flows of 18,2, 8.7 and 2.2 ofs:
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The relationship between weitted perimeter and Tlow for the composite
of all five cross-sections is shown in Figure 39. The Tower and upper

inflection points occur at approximate flows of 2.5 and 7 cfs, respectively.

Based on an evaluation of existing fishery, recreational use, water avail-
ability and other resource information., a flow of & ¢fs is recommended for
the Jow Tlow period {July 16 - April 30).

Flow recommendations for the high flow period {approximately May 1 -
July 15) can not be derived due to the lack of long-term flow records for
Marth Witiow Creek.
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Figure 39, The relationship between wetted perimeter and fiow for a
composite of five cross-sections in North Willow Creek,
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South Boulder River

2. GENERAL DESCRIPTION .

The South Boulder River begins at the confluence of its Fast and West
Forks (elevation 6,830 feet) in the Tohbacco Hoot Mountains of southwest Montana

and flows north for 17.5 miles to its conTluence with the Jefferson River

near. Cardwell. Montan The mean. gradient is. 749 feet per mile. At spring .
flow levels the stream averages 38.1 feet in width., The upper 41 percent

of the South Boulder is within the Deerlodge National Forest. Major tribu-
taries of the South Boulder River include Limekiln, Carmichael, Rock,
McGovern and Curly Creeks as well as the Fast and West Forks. The Scuth
Boulder drains an area of approximately 95 sguare miles.

The USGS gperated a gauge at stream mile 15.Z2 from 1926-34. The mean,
maximum and minimum flows for the period of recordare 32.8, 434 and 2.0 cfs,
respectively.

The SCS {Farnes and Shafer, 1975} estimates the mean annual waler yield
for the Scuth Boulder drainage at 37,000 acre-feet {51.1 ¢fs}. The 25 and
50 year instantaneous peak flows are estimated at 1,000 and 1,150 cfs,
respactively.

Recreational use along the Scuth Boulder River is substantial. It is
a ponular place to picnic, camp and fish. The fishing pressure in 1975-76
was estimated at 674 fisherman-days per year (MDFG, 1976).

Sections of the Tower South Boulder are totally dewatered during the
summer irrigation season. Other concerns that could potentially affect the
stream resource include the subdivision of land surrounding the stream and
the mining activity within the drainage.

3. FISH POPULATIONS

Fish populations in a 1,000 ¥t secticn of the South Boulder River were
surveyed by electrofishing on September 16 and October 24, 1980. Game fish
captured in descending order of abundance were rainbow and brook trout. No
non-game species were collected. The electroefishing survey data are
summarized in Table 97.

Table ©7. Summary of electrofishing survey data collected for a 1,000 ft
saction of the Socuth Bouider River {T1S, R3M, Sec 21D} on
September 156 and October 24, 7930,

Species Number Captured Length Range {inches)
Rainbow Trout 171 2.5 - 11.3
Brook Troutf 64 3.1 -~ 16.4



[
o
e

The ctanding crop of rainbow trout, the predominani trout species in
ihe section, was estimated using a mark-recapture method (Table 98 ).
This 1,000 ft section supporis an estimated population of 343 rainbow
trout,weighing 40 pounds. The population of brook trout was too sparse
to reliably estimate ysing the mark-recapture method.

Table 98. Estimated standing crop of rainbow trout in 2 1,000 71 section
of the South Boulder River (T1S, R3W, Sec 21D) on September 16,
1980, ELighty percent confidence intervals ave in parentheses.

Length Per 1,000 ft
Speries Group {inches} Number Pounds
Rainbow Trout 2.3 - 5.9 204
£.0 - 9.9 129
15.0 - 11.3 , HY

343(+76)  40(+8)

4. FLOW RECOMMENDATIONS

Cross~sectional measurements were made in a 237 ft riffle-poo? seguence
located near the forest boundary (T1S, R3W, Sec 28A) at about stream mile 9.4.
Five cross-sactions were placed in this sequence. The WETP program was cali-
brated to field data collected at flows of 162.4, 75.0 and 41.3 cfs.

The ralationship beiween wetted perimeter and fiow for the composite of
two riffle cross-sections is shown in Figure 40. The Tower and upper
inflection points occur at approximate flows of 15 and 40 c¢fs, respectively.
Rased on an evaiuation of existing fishery, recreational use, water avail-
ability and other rescurce information, a fiow of 25 ¢fs is recommended for
the Tow flow peried {July 1 - April 30}.

The monthiy flow recommendations for the Tow fiow period are listed in
Table Y9, The mean monthly flows of record for the USGS gauge on the South
Boylder are alse listed for comparison. The recommendations exceed the
mean flows for the months of September through April.
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Tabie 99 Tnstream Flow recommendations derived for the Scuth Boulder
River using the wetted perimeter/inflection point method
{low flow period) compared to the mean flows of record,

Recommended Flows (CFS)  Mean ?Eowséfii?S}

January 25 8.9

February 725 8.1

March 25 §.9

Aprit 25 11.6

May b/ 58.4

June b/ 134.5

July 25 £8.5

August 25 28.4

September 25 70,8

October 25 8.2

November 25 14.0

December 25 11.5

a/Derived for the June 1926 - September 1934 period of record for the USGD
gauge at stream mile 15.2 (725, R3W, Sec 18).

b/ pecommendations for the high flow period (May 1 - June 30) are presently
unavailable due to the lack of adeguate flow data for the South Bouldeyr River.
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1. STREAM
South Willow Creek
7. GEHFRAL DFESCRIPTION

South Willow Cresk arisss on the southeast side of the Tobacco Root
Hountains in southwest Montana. The stream originates at Granite Lake
{elevation 8,920 ¥} and flows 16.6 miles before joining North Willow
Lreek fo form Willow Creek,.a tributary.of Harvison (Willow.Creek) ..
Reservoir. The mean gradient 1s 232 feet per mite. At soring flow
tevels, South Witlow Creek averages 26.4 feet in width. Although the
upper 60 percent of the siream is within the forest boundary, substan-
tiatl private holdings exist within the boundary primarily along the
creek.,  Two major tributaries are Potosi Creeck and Rock Creek. No
discharge information is presently available for South Willew Creek.

Recreational activities along South Willow Creek are mainiy confined
te camping and Tishing. The Beaverhead National Forest maintains a
¥

popular campground adjacent to the creek. Fishing prassyre on South
Willow Creek in 1975-76 was sstimated at 55 fisherman-days annually
(MDEG, 1978).

The Tower portion of Scuth Willow (reek is dewatered during the
symner {rvigation season. Other oroblems potentially affecting the
stream vescurce include wining, sedimentation resuiting from road con-
stryction,and over grazing of the riparian zone by cattle.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of South Willow Creek were
surveyed by electrofishing on September 17 and Ociober 23, 1980, Game
Fish captured in descending order of abundance were vainbow, brook and
brown trout.,  No non-game species were capiured. The eiectrofishing
survey data are summarized in Table 100.
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Table 100 . Summary of electrofishing survey data collected for a 1,000 ft
section of South Willow Creek (T3S, RZW, Sec 8A) on September 17
and Dotober 23, 1820,

species Number Captured Length fange {inches}
Bainbow Trout 168 .3 - 17,9
Broox Trout 33 4.2 - 9.9
Brown Trout 3 9.3 - 10.8

The standing crop of rainbow trout, the predominant frout species in the
section, wes estimated using @ mark-recapture method (Table 101). This 1,000
ft section supports about 325 rainbow trout, weighing 38 pounds. The
poputations of brook and brown trout were too sparse to reliably estimate
using the mark-recapture method.

Tahie 101, Fstimated standing crop of rainbow trout in a 1,000 ft section
of South Willow Creek {735, RZW, Sec AA) on September 17, 1980.
Fighty percent confidence intervals are in parentheses.
Length Per 1,000 ft
Species Group (inches] Mumbers Pounds
Rainbow Troul 3.2 - 5.8 195
£.0 - 9.9 122
0.6 - 12.9 7

325(+56) 38(+5)

The DFWP began a program in 1978 to reestablish a self-sustaining
popuiation of rainbow trout in Harrison Reservoir by planting fingerlings
of a wild strain of trout into the Willow {reek drainage. The contipued
stocking of a domestic strain of hatchery rainbow trout over the years had
apparently eliminated the reproducing wild trout population, resulting in
a poer recreational fishery in the reservoir. The plant of wild fingerlings
was oxpoected to rear in the tributaries, move downstream o the reservolr
and, when sexually mature, return to the tributaries to spawn. In the
soring of 1981, the reestablished rainbow spawning run was large enough
+o be used as an egg source by the department's Anaconda Trout Hatchery.

A portion of the run in Wiliow Creek was trapped, eggs were taken and
fertiiized, then transferred to the hatchery to be raised Tor release into
other waters, It is anticipated that in future years the recreational
fishery of Harrison Reservoir will be maintained entirely by the natural
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reoroduction that is occurring in Willow Creek and other tributaries.

It is presently unknown whether Scuth Willow {reek 15 accessible to
spawners from Harrison Reservoir. South Willow Creek, however, does serve
s an important source of the water that is needed for maintaining the
ial spawning and rearing habitat of Witlow Creek.

4. FLOW RECOMMENDATIONS

{ross-sectional measurements were made in.a 116 Tt riffle-pool sequence
located immediately above the forest bhoundary (T35, RZW, Sec 6A}. Five
cross-sections were placed in this seguence. The WETP program was cali-
brated to Tield data collected at flows of 77.7, 35.7 and 18.8 ¢fs.

The relationship batween wetted perimeter and flow for the composite of
two riffle cross-sections is shown in Figure 41, The Tower and upper
infilection points occcur at approximate flows of 14 and 17 cfs, respectively.
Based on an svaluation of existing fishery, recreaticnal use, water
availabitity and other resource information, a flow of 14 cfs is recommended
for the Tow flow nericd {July 16 - April 30). Flow recommendations for
the high fiow period {approximately May 1 - July 15) cannot be derived
due to the lack of Tong-term flow records for South Willow Creek,




207

[
&
£
Ead
b=
it
=
&
Lot
&
£
Rk
e
b=
L 14 /
10 - j

T T !
o 20 30 40 50
FLOW (CF3)

Figure 47, The relationship between wetted perimeter and flow for 2
composite of two riffle cross-sections in South Wiliow
Creek.



Whitetail Creek
2. GENERAL DESCRIPTION
Creek originates at the cutlet of Whitetail Reservolr

&
(elevation 7,249 ft) and flows southeasterly for 23.7 miles before dis-
charging into the Jefferson Slough, a tributary of the Jefferson River.

...... The stream gradient averages 114 feet per mile. AL spring flow levels,

Hnitetad E Creek averages 17.7 feet in W%dhhs ?pgrox%wate?y 31 percent
of the stream is within the boundaries of the Gegrésdge National Forest.
The flow of Whitetail Creek is reguiated byWhitetail Reservoir. Little
Whitetail Creek is the major tributary and ltesser tributaries include
Soring, Grouse, Sage, Wall and Gillispie Creeks. UWhitetail Creek

drains an area of about 188 sguare miles.

The USGS operated & gauge on whiteta€1 Creck at stream miie 18.6
from 19456-53, 1955-58 and 1959-58, Winter records are unavailable after
1957 The maximum and minimum f?@ws for the period of record are 126

and 0.2 ¢fs, respectively.

The SCS {Farnes and Schafer, 1875} estimates the mean annual water
ield for the Whitetail Creek drainage at 15,900 acre-feet {22.0 cfs}.
25 and 50 year instantanecus peak flows are estimated at 900 and
5 ¢fs, respectively.

Angler use of Whitetail Creek is substantial. Fishing pressure in
13?5 76 was estimated at 797 man-days per year {(MDFG, 1976).

Cxisting environmental concerns that are potentially capabie of
impacting the stream resocurce include the severe dewatering of the Tower
reaches during the summer irrigation season, bank instabitity and mining
ctivity within the drainage.

+ions in a 1,000 ft section of Whitetail Creek were
crrofishing on Septeﬁber 1% and October 24, 1930. Game
in descending order of ahundance were brown and rainbow
e mottled sculpin was the only non-game species colliected.
rofishing survey data are summarized in Table 102.
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ahle ?%E:Summgry of eE@cﬁr@féshﬁﬁg survey data collected for a 1,000 ft
section of Whitetail Creek (T3N, R5W, Sec 25B) on September 15
and October 24, 71930

Species Number Captured Length  FRange (inches)
Brown Trout 252 4.5 - 15,4

Rainbow Trout 13 5.1 - 12.0

Mottied Sculpin - -

Seﬁﬁ?gijsifzdéggéézggdais?;;wg ;;Sit; the predominent §P?U€ fpecées ﬁp the
section, was e ; -recapture method (Table 103). This
;5§G?‘fz section supports an estimated population of 313 brown trout
weighing ?G?xpaundsi The population of rainbow trout was oo sparsegta
reiiably estimate using the mark-recapture methad.

N%ﬁmereu§ beaver ponds along Whitetail Creek provide essential trout
ﬂab§taz during the winter when the reservoir stores all flows for release
during the upcoming irrication season.

Table 103. Estimated standing crop of brown trout in a 1,000 ft section
of Whitetail Creek (T3, RSW, Sec 25B} on September 15, 1980.
Eighty percent confidence intervals are in parentheses.

iength Per 1,000 1t
Species Group (inches) Number Pounds
Brown Trout .5 - 5.9 15
6.0 - 9.9 200
10.0 - 15.4 103

318(+43) 107(+15)

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a 110 Tt viffle-pool sequence
cated immediately upstream of the forest boundary (T3M, R5W, Sec 23D].
ve cross-sections were placed in this seguence. The WETP? program was
Tibrated to field data collectaed at flows of 26.4, 7.3 and 4.4 cfs,

i
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The relationship between weited perimeter and flow for the composite
of two riffle cross-sections is snown in Figure 42, The lower and upper
inflection points occur at approximate flows of 4 and 7 cfs, respectively.
Based on an evalualion of existing fishery, recreational use,water avail-

ability and other resource Information, a2 flow of 7 ¢fs iz recommended
for the Tow flow period {July 1 - April 30).
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jgure 4Z. The relationship between wetted perimeter and flow for a
composite of two riffle cross-sactions in Whitetadl Creek.
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Monthly Tlow recomendations for the Tow flow pericd are Jisted in

Table 104, The mean monthiy flows of record at the USGS gauge on White-
tall Creek are also listed for compariscn. The recommendations exceed the
mean Tiows for the months of November through April.

Table 104 Instream flow recommendations derived for Whitetail Creek
uszng the wetted perimeter/infiection point method {low flow
period) compared o the mean flows of record.

5] v ; 1 { cfg 3 a f!
Recommended Flows (¢ Mean Flows (cfs )=

danuary 7 1.4

Febryary 7 1.8

March 7 1.8

Aoril 7 i.6

May b/ 22.9

June b 41.5

Juty 7 251

August 7 27.7

September 7 17.4

Octaber 7 .3

tovember 7 Z.

December 7 2.1

ajDer*ved for the 1949-53, 1355-58 and 1959-68 pericd of record for the
USGS gauge at stream wmile 18.6 (T3N, RSW, Sec. 10D}.

B/ pacommendations for the high flow period {May 1 - June 30} are presently
unavailable due to the lack of adequate flow data for Whitetail Creek.



MADISON RIVER TRIBUTARIES



& CROSS-SECTION SITES
FiSH POPULATION SITES

DA
ML ATEE BRIDGE £ F
[ g

Ly

\.

. w g o
< ,. s
o o
T //;Q\‘ﬂo B /
£ wh ANTELOPE W
& L
FE, ™ !
; Ao
- TEHNY 4 fVER



™0
-

1. STREAM
Antelope Cresk
#. DESCRIPTION

Antelope Cresk originates on the north slope of the Henry's Lake
Mountains of southwest Montana. It flows in a northerly direction for
about 8.5 miles before discharging into C1iTf Lake. Stiream elevations
at the origin and mouth are 7,680 and 6,320 ft, respectiveiy. The
stream gradient averages 160 ft/mile and channel width range from about
1.5 to 20 ft. Annual precipitation within the drainage ranges from
16 to over 30 inches.

A majority of the land encompassing Antelope Creek consists of
timber stands interspersed in a sagebrush-grass rangeland. Stock
grazing is the major land use activity in the drainage.

Recreational activities within the drainage include hunting, fishing,
and horseback riding. Access to Antelope Creek is by boat (via C1iff
Lake) or motor vehicle via a single Tane road.

Water rescurce information is very limited for Antelope Creek. The
tate Engineer’s Office (1954} lists two water appropriations, amounting
to 10 ¢fs, for Antelope Creek. Ho flow information is available.

3. FISH POPULATIONS

Fish populations in a 1,000 Tt section of Antelcpe Creek were sur-
veyed by electrofishing on July 9 and 24, 1980. The rainbow trout and
white sucker were the only species captured. The electrofishing survey
data are summarized in Table 105.

Table 105, Summary of electrofishing survey data collected for a2 1,000
ft section of fntelope Cresk (T12S, RIE, Sec. 36A) on July 9 and

24, 14980,
Species No. Captured Length Range {inches)
Rainbow Trout 118 2.1-16.0
White Sucker >} 13.4-14.6

The standing crop of rainbow trout in the section was estimated
using a mark-recapture method (Tabie 106 . The estimate shows that
this 1,000 ft section supports about 247 rainbow trout, weighing 54
nounds,
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Table 106, Estimated standing crop of rainbow trout in a 1,000 ft section
of Antelope Creek {7125, RIE, Sa2c¢..36R) on July 9,.1980.  Eighty
percent confidence intervals are in parentheses. :

Per 1,000 Ft

Species Length Group {inches) Number Pounds
Rainbow Trout 3.0- 5.9 115

6.0- 9.9 105

16.0-16.0 27

In addition to supporting a resident trout oopulation, Antelops Creek
also provides crucial spawning and rearing habitat for the rainbow trout
population of CHifF Lake. The sport fishery of the lake is wholly main-
tained by the natural reproduction that occurs in Antelope Creek and
other tributaries.

4, FLOW RECOMMENDATIONS
Cross-sectional measurements were made in a 102 ft riffie-run secuence
Tocated near stream mile 0.2 {7125, RIL, Sec. 36A). Seven cross-sections were

placed in this seguence.

The site was visited on May 29, July 1, § and 24, and September 9,

1985, Duyring this period the flow of Anteiope Creek remained stable
st 14.2-18,3 ¢fs., Consequently, the coliection of the field data nesded
for calibrating the WETP program could not be compieted.

Antelope Creek appears 1o be spring fed and not aporeciably
influenced by snow-melt. Spring creeks receive special consideration
in the instream Tlow program of the OFWP. Spring ¢resks in general
are a highly utitized recreational rescurce that can provide outstanding
nabitat for trout and waterfowi. Due to the unigue features of the
soring creek environment and their high vecveational value, all effort
should be made to prevent the further degradation of the few remaining
spring creeks in southwest Montana. Water withdrawals would only accelerate
the demise of this already declining aguatic resource.

It is, therefore, recommended that all existing unappropriated
waters in Antelope Creek remain instream for the maintenance of fish
and wildlife habitat for the periocd of January 1 - December 37. Based
on iimited stream fiow data, this recommendation amounts te an approxi-
mate vear-vound Tlow of 14 ofs or about 10,7133 acre-feet of water per
year.
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1. STREAM
._Beave? QPQ@%”” FEE PP S

2. DESCRIPTION

Beaver Creek originates in the Taylor-Hilgard Mountains of southwest
Montana and flows in a scutherly direction for about 17.3 miles before
discharging into Earih@aaa Lake on the Madison River. It drains an
area of about 53 sguare miles. From the headwaters at about 8,880 ft io
the mouth at about 6,460 L. the stream gradient averages 207 fi/mile.
Channel widths range from 3 o 60 ft. Annual precipitation within the
drainage ranges from 20-6G inches and averages 44 inches.

Between the mouth and stream mile 5.9, the stream fiows through a
sparsely forested, marshy floodplain vegetated with lodgepole pine,
dﬁugéqs fir, willows and aspen. HNumerous log jams, floodplain debr1s
piles and unstable banks have created 2 multi-channel streambed. Ex-
cessive bedicad movement has been cbserved in this reach.

The stream gradient is approximately 59 *f/miie and channel widths range
from about 20-60 ft. Big game animals found in the lower drainage are
elk and mule deer. Black bear are 9ccas1eﬂai?y seen during the summer
and eariy fall months., Moose P@ﬂmon?y winter altong the stream. The
beaver is the p?éncspie furbearer in the area. Other furbearers include
mink, marten, weasel, coyole and bobcat. Upland gamebirds found in the
area are ryuffed and b%ue grouse.

The reach between stream mile 3.9 and the headwaters lieswithin a steep
valley vegetated with ?Ougepﬁée pine and Douglas fir. Numerous log jams
and bankside debris piles are nresent. The stream gradient averacges
about 373 fi/mile and channel widths vrange from about 4-25 ft. This upper
drainage pr%mari?v serves as summer range Tor moose. Eilk are also present.
Two important elk winter migration routes traverse this upper reach.

Small nymbers of mountain goat and bighorn sheep use the adjacent sliopes
and peaks. Upland game birds in the area include ruffed, blue and Franklin
arouse. Furbearers include mink, marten, bobcat, weasel, coyote, badcer
and wolverine. A portion of the upper drainage is incliuded in the Tayligr-

Hitgard Wilderness Area.

Water resource data for the Beaver Creek drainage have been gathered
sporadically since 1959, The USFS operated a gauge at the Hichway 287
bridge {T11S, R3E, Sec. 21 from 1971-80. The approximaie mean flaws of
record for the months of April through October are summarized in Table
107 . The maximum and minimum flows Tor the period of record are 937 cfs
(dune, 1871) and 34 cfs (fpril, 1977}, respectively.

e 5C5 (15976) estimates the mean annual water yield for the Beaver
reek irainage at 54,000 acre-feet (74.6 cfs). The 25 and 50-vear
stantanecus peak fEuW$ are estimated at 724 and 833 c¢fs, respectively.

wza ™y

The Beaver Creek ﬂrainage is diyided in an egast-west direction into
o geological soil types {Snyder et aigﬁ 1578). Tributaries in the eastern
If of the drainage lie in an unstable sedimentary formetion. During
perieds of high runcff, high sediment and dissolved selid Toads are pro-
duced. The western iributaries lie in 2 stabie formation that produces
iow sediment and dissolved solid loads during runoff.
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Teble 107. Approximate mean monthly flows of record for Beaver (resk.

Month Approximate Mean Flows {cfs)@/
May 142
June 300
July 203
Bugust 117
September 117
Geicher &0

2/ Derived for the 1971-73 and 1975-77 period of record for the USFS
gauge in T11S, R3E, Sec. 21.

The two principle activities in the Beaver Creek drainage are logging
and recreation. Some Togaing has occurred in the eastern half of the
arainage during the last 20 years, but is now limited to salvage operations.

Approximately & wiles of controlled-access road serve the eastern half
the drainage. The western half is undeveloped with 1imited access.
FS trails provide access to the entire drainage. Major recreational
tivities include big game hunting (September-November}, backpacking,
isning and snowmobiling. Although no mining has occurred in the Beaver
eek drainage, deposits of copper have been Tound and some prospecting
r mica has occurred.
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FISH POPULATIONS

Cad
=

Fish populations in a 1,000 ¥t section of Beaver (resk were surveved
by electrofishing on August 21, 1980. The rainbow trout and longnose
sucker were the only species captured. The electrofishing survey data
are summarized in Table 108,

Tabie 108. Summary of electrofishing survey data collected for a 1,000
ft section of Beaver Creek (T115, R3E, Sec. 16A) on August

71, 18980.
Species No. Captured Length Range [inches)
Rainbow Trout / 10 3.0~ 7.0
. Lorgnose Suckert: 4 13.7-16.0

a/  Many other longnose suckers were seen but not captured.

poputation of trout in this section was %00 sparse to reliasbly estimate
ng the mark-recapture method.
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Trout residing in Earthguake Lake and the Madison River are beljeved
to use Reaver Cregk for spawning and the %d?inm QF the?? young. However,

£

Uspawning vung are presently undocumented.

4. FLOW BECOMMENDATIONS

Cross-sectional measurements were made in 2 237 L riffie-ponl segquence
located near stream mile 1.2 (1115, R3E, Sec. 16D). Eight cross-sections
weve placed in this sgquence. The WETP computer program was calibrated
to fﬁeéd data collected at fiows of 60.4, 101.9 and 142.5 cfs.

ihe re!at€3ﬁsh'p betwaen wetted perimeter and flow for the composifie
f two riffle ¢ross-sections is shown in Figure 43. The lower and upper
Enf%estsan points occcur at approximate flows of 24 and 48 cfs, respectively.

-

“low recommendations Tor Beaver Creek were derived Trom the water
management plan for Hebgen Reservoir and the upper Madiscon River rather
than the wetted perimeter/inflection point method. A description of this
pian and pertinent background information follows.

Flows in the Madison River are regulated by Hebgen Reservoir. which
storaes :atﬂr for downstream hydro-electric generation. The present
water management plan for the veserveoir, which was formulated through a
cooperative agreement between the Montana Power Company (the operater of
Hebgen Dam), the US Forest Service and the Montana Department of Fish,
Wildlife and Parks, calls for a minimum flow release of 50 cfs when Hebgen
Reservoir is filled from about May 15 to Jduly 15, This allows the reservoir
to fi1l during the runcff period. FPrior te the initiation of the plan In
1968, the reservoir was filled during late winter and early spring. a
period when the natural flows of the river are lowest for the year. As
a result, the entire 100 miles of free-flowing river below Hebgen Dam
were severely dewatered from February through April. Electrofishing data
collected by the DFWP confirmed that this winter dewatering substantially
reduced trout populations throughout the river.

The management plan has eliminated the winter dewatering probiem since
water is no longer stored during the February through April period, thereby.
allowing winter Tlow releases to approximate the natural condition. During
the runoff period when the reservoir is filled and releases are reduced,
only the river fishery beiween Hebgen Dam and Earthquake Lake 1s sericusly
jeonardized since the runoff flows of the many tributaries of the upper
river insure that dewatering does not occur in the remaining 97 miles of
free-flowing river. The plan basically compromises the trout fishery in
3 mites of thc Macdison River in corder to protect the fishery in the re-
maining 97 miles.

The tributaries of the upper Madison River are essential for maintaining
an accepta bie flow in the upper river during the runoff period when Hebgen
Reservoir 1s Filled. In some years, drought conditions or abnormal seasonal
flow patterns may require a temporary madification of this water management
g?aa; Conseguently, the tribytaries may become an essential watler source
in othey than the normal snow runeff peried. To pretect this crucial water
supply, it is recommended that all unzopropriated waEE?ﬁ of the major tributariss
of the upper Madison River, including Beaver Creek, be maintained instream
for the period of Janyary 1 through December 27, ? Bﬂavev Creek, this
recommendation amounts to about 54,000 acre-feet of water in an average year.
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The relaticnship between wetted perimeter and flow for a
composite of two viffle cross-sections in Beaver Creek.
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. DESCRIPTION

e

Cabin Creek arises in the Taylor-Hilgard Mountains of southwest
Montana and flows in a southwesterly direction for about 10 miles be-
fore joining the Madison River at river miie 107. Stream elevations at
the origin and mouth ave about 8,400 and 6,470 ft, respectively. The
stream gradient averages approximately 193 ft/mile and channel widths
range from about 4-25 ft. The annual precipitation within the drainage
ranges from 10-50 inches and averages 39 inches. Cabin Creek drains
an area of about 30 sg miles.

From 1910 through 1968, the primary rnonvrecreational land use within the
Cabin Creek drainage was the grazing of domestic sheep. Since 1968, stock
grazing has been cyrtailed. Recreation, most notably big game hunting,
is now the predominant activity within the drainage. UOther recreaticnal
activities inciude backpacking, traiibiking. svﬁwmeaiféng, horseback
riding and fishing. Fishing pressure on Cabin Creek in 15975-76 was
sstimated at 37 man-days/year (MOFG, 1976).

The Cabin Creek drainage 1s presently unroaded. Two USFS trails,
which traverse the drainage. receive only light use. No Togging or mining
are known 1o have occurred in the drainage. However, deposits of copper
and good quality Timestone are present.

The USFS has operated a gauge on Cabin Creek since 1971. Tlow data
itable for the months of May through Octcober for the years 1971-80.

o

are availab
auge is located near the Highway 287 bridge near the mouth {7115,

i

}

The gauge 1%
R3%, Sec. Y.  The maximum and minimum flows of record are 1,280 cfs
{May. 1871} and 5.3 cfs (Srtﬁber% 1976}, respectively. The approximate

mean monthly flows of record are listed in Table 109,

The USGS has operated a crest-stage gauge near the mouth of Cabin
Creek {7115, R3E, Sec. 18} since 1974. The maximum Flow recorded was
460 cfs. The SCS (1976) estimates the 25 and 50 year instantanecus
npak flows at 560 and 644 cfs, respectively.

Table 106, Approximate mean monthly fiows of record for Cabin Creek.

Month Anproximate Mean Flows {(cfs)d/
May 227
Jlne 362
July 56
August 28
Sentember 22
Octaber 15

a3/ Devived from partial flow records coll aéted by the USFS for the May,
1971 - October, 1977 period at the USFS gauge sife in 7115, R3E, Sec. 156,
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Thae Cabin Creek drainage supports populations of 2lk, mule deer, moose,
Black bear, grizzly bear, cougar, mountain goat and bichorn sheep. High
. d’c‘{‘éS ‘i‘i‘:?e& . (}'"F%:‘E ;{. %ﬂd mogsSe aTre f(}ﬁnd'ﬁﬂ’the ﬁ?aiﬂﬁgé da‘r\.‘iﬁg thepe?«—gﬂé
from early summer through fall. The drainage also contains important
habitat for grizzly bear {USDA-USFS, 1977). Small populations of mountain
gqoat and bighorn sheep are associated with adjacent Toothills and peaks.
Unland game birds found are ruffed, bluc and frankiin grouse. Furbears
inciude mink, marten, bobcat and beaver.

3. FISH POPULATIONS

Fish pepulations in a 1,000 ¥t section of Cabin Creek were surveyed
by electrofishing on July 16 and 22, 198C. Game fish captured in descending
order of abundance were rainbow and brown trout. HNongame species captured
wore longnose sucker and mottled sculpin. The electrofishing survey data
are summarized in Table 110. Cutthroat trout, which have been repoerted in
Cabin Creek and its tributaries by other investigators, were not collected
during this investigation.

Table 110, Summary of electrofishing survey data collected for a 1,000 ft
section of Cabin Creek {T11S, R3E, Sec. 150} on July 16 and 22,
198G,

Species No, Captured Length Range {inches)

Rainbow Trout &
Brown Trout 2
Longnose Sucker 1
¥ottied Sculpin

-6.2
-5.0

@
»

e Al a3
mad D WD

3
]

The standing crop of trout was too sparse to reliably estimate using the
mark-recapture method.

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a 123 ft riffle~-run sequence
Jocated near stream mile 0.2 (7115, R3E, Sec. i5D). Five cross-sections
were placed within the seguence. The WETP computer program was calibrated
to field data collected at flows of 30.6, 53.7 and 102.7 cfs.

The relationship between wetted perimeter and flow for a composite of
two riffle cross-sections is shown in Figure 44 . The lower and upper
inflection points occcur at approximate Tiows of 11 and 20 cfs, respectively.

Fiow recommendations for Beaver Creek were derived from the flow
management olan for the upper Madison River rather than the wetted perimeter/
inflection point method. A discussion of this plan and gpertinent back-
ground information foliows.
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The relationship between wetted perimeter and flow for a
composite of two riffle c¢ross-sections in Cabin Creek,



Flows in the Madison River are regulated by Hebgen Reservoir, which

s water for downstream hydro-electric generation. The present water
agement plan for the reservoir, which was formulated through a coopera-

e agreement between the Montana Power Company {the onerator of Hebuen
m), the US Forest Service and the Department of Fish, Wildlife and Parks,

Is for a minimum flow release of 50 cfs when Hebgen Reservoir is fiiled
from about May 15 to July 15, This aliows the reservoir to 111 during
the snow runoff period.  Prior o the initiation of the plan in 1968, the
reservoir was Filled during Tate winter and early spring, a period when the
netuyral flows of the river are Towest for the vear. As a resuylt, the entire
100 mites of free~flowing river below Hebgen Dam were severely dewatered
from February through April. Electrofishing data coilected by the OFWP
confirmed that this winter dewatering substantially reduced trout
popyiations throughout the river.

The management plan has eliminated the winter dewatering prebiem since
water is no longer stored during the February through April period,
thereby, allowing winter flow releases o approximate the natural
condition. During the runoff period when the reservoir is filled and
roleases are reduced, oniy the river fishery between Hebgen Dam and
rarthouake Lake is seriously Jeopardized since the runcff flows of the
many tributaries of the upper viver insure that sericus dewatering does
not occur in the remaining 97 miles of free-flowing river. The plan
basically compromises the trout Tishery in 3 miles of the Madison River
in order fo protect the fishery in the remaining 97 miles.

The tribuytaries of the upper Madison River avre gssential for maip-
taining an acceptable flow in the upper river during the runoff period
when Hebgen Reservoir is filled. In come years, drought conditions
oy abnormal seasonal flow patterns may require 2 temporary modification
of this water management plan. Consequentily, the tributaries may be-
come an essential water source in other than the normal snow runoff
period. To protect this crucial water supply, it is recommended that ail
unappropriated waters of the major tributaries to the upper Madison
River, inciuding Cabin Creek, be maintained instream for the period of
January 1 throygh December 31. For Cabin Creek, this recommendation
amounts o about 53,700 acre-feet of water in an average vear {5(S.
1975},
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iows in a southwesterly direction for approximately 26 miles before
g into Hebgen Reserveir. It drains an area of approximately 93

S. Tthe stream gradient averages about 61.5 feet per mile and

ths range from 3-50 ft.

The Tloodplain of the 2.5 miles of stream upstream from the mouth is
vegetated primarily with willow, aspen and some sagebrush. The remaining 23.5
miles of stream flows through 2z conifercus forest interspersed with marshy
areas.

Flow information is limited for Grayling Creek. Between 1960 and 1976,
various state and federal agencies have measured flows at the righway 287
bridge (7125, R5E, Sec. BD) near the stream mouth. These peasurements
ranged from about 20 cfs in October, 1580 to nearly 1,100 cfs in May, 1972.
The USGS {Horpstad, 1976} estimates the mean annual flow for Grayling Creek
at 80 cfs {57,917 acre-feet). The SCS (1976) estimates the mean annual
water yield of the Grayling Creek drainage at 74,700 acre-feet {103.2 cfs ).
The 25 and 50 year instantanecus peak flows are estimated at 990 and 1,139
cfs, respectively (SCS, 1976).

Recreational activities in the Grayling Creek drainage include backpacking,
riking, snowmobiling, cross-country skiing, hunting and fishing. A mail
survey conducted by the MDFWP for the period of May, 1975 through April, 1978
estimated the fishing pressure for Grayling Creek at 957 man-days/year or
about 37 men-days/stream mile/vear (MDFG, 1976). In 1574, fishing pressure
tor the 16.5 miles of Grayling Creek within Yellowstone National Park was
estimated at 325 man-days/year (Dean et al., 1975).

ently, the USFS is conducting instream habitat improvements in a
e section of Grayling Creek {T12S, R5E, Sec. 10). These improve-

Pres
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re primarily designed to provide holiding areas for resident adult

f

half-mi
ments a
trout a

d spawning trout from Hebgen Reservoir.
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ife species found in the Grayling Creek drainage include such big
ies as elk, mule deer, moose, black bear, grizzly bear and cougar
game species such as ruffed and blue grouse. Fyrbearers in-

s marten, weasel, wolverine, covotle, fox . badger, lynx and hob-
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3. FISH POPULATIONS

Two fish population surveys were conducted on Grayling Creek in 1980.
A 1,000 Tt section near the stream mouth (7125, RSE, Sec. 178} was electro-
fished on August 14, 1980. Game fish captured in descending order of

abundance were brown, rainbow and brook trout. The mottled sculpin was the
oniy nongame species collected, The electrofishing survey data are
summarized in Table 777,
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Table 111, Summary of electrofishing survey data collected for a 1,000 ft
section of Grayling Creek [T125, RSE, Sec. 17B) on August 14,

1980,
Species Mo, Cantured Length Range (inches)
Brown [rout 3 2.2-7.1
Rainbow Trout 7z 4.0-6.13
Brook Trout b 2.7

Mottled Sculpin

The standing crop of trout in this section could not be estimated dus to
the Tow numbers of fish captured.

A second 1,000 ft section (7125, RSL, Sec. 10A) was electrofished on
August 1 and 13, 1980 in conjunction with a USFS stream habitat improvement
study. Game fish captured in descending order of abundance were rainbow trout
and rainbow x cutthroat hybrids, brown trout, cutthrcat trout, mountain
whitefish and brook trout. The mottled sculpin was the only nongame species
captured. The electrofishing survey data ave summarized in Table 112,

Tahle 112, Summary of elecirofishing survey data collected for a 1,000 Tt
section of Grayling Creek (7125, RBE, Sec. T0AR) on Aagust 1
and 13, 1980,

Species No. Captured Length Range [inches)
Rainbow Troult and Rainbow X
Cutthroat Hybrids 55 3.2-10.1
Brown Trout i5 5.4-17.8
Cutthroat Troui 1 3.3- 5.5
Mountain Whitefish 3 7.0
7.3

§

Brock Trout i
Mottled Sculpin -

The standing crop of trout in the section was estimated using a mark-
capture method {Table 113}, The estimate shows that this 1,000 ft section
?@ﬁ?a% about 123 trout, weighing 8 pounds. Fifteen brown trout and one
ook trout captured in the ssction are not included in the fTotal trout

re
br
pstimatie.



3
]
h

Table 113. Estimated standing crop of trout in a 1,000 ft section of
Grayling Creek (7125, RBE, Sec. 10A) on August 1, 1980.
Eighty percent confidence *nLewvais are in parentheses.
Per 1,000 FL
pecies Length Groun {inches)  Number Pournds

ut. Cutthroat Trout

Rainbow Tro
inhow x Cutthroat Hy-

andg Ha
brids

.
R )
Ly O L

123{+38)  8(+2)

In 1972, the MDFRWP began a program to establish a reproducing cutthroat
troul fishery in Hebgen Reservoir. Cutthreoat trout ave believed fo be
better adap ed for high elevation reservoivrs than are rainbow trout, which
presently provide a poor recreational fishery in the reservoir and provide
Tittle natural reproduction.

Tributaries io Hebgen Reserveir, inciuding Graviing Creek, are being
lanted with fingerlings of a strain of lake-dwelling cutthroat trout. It
aniigipated that these planted fingerlings will rear in the tributaries,

rate to Hebgen Reserveir and,when sexually mature, return to these
§¢+ar?eg to spawn. Grayling Creek was planted with 26,000 fingerlings
1979 and 27,500 1in 1580,

w3

L"%

o
3
53
i
’“s

el {m.a.

In 1970, the US Fish and Wildlife Service conducted & comprehensive
survey on the 16.5 miles of Grayling Creek within the Park boundary. The
stream was found to contain what appeared to be the original cutthroat
gengtype for this area {(Dean and Wil Is, 18771}, This is a significant finding
since most tributaries have been heavily planted with a cutthroat stock
originating fram Yellowstone Lake and have, thereby. contaminated the gene
pool of the original native stocks.

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a 240 Tt riffle-poni sequence
Y

tocated near siream mile 1.0 {7125, BSE, Sec. 80). S5ix cross-sections were
slaced in this sequence. The WETP computer program was calibrated to
fiald data collected at flows of 49.5, 91.3, ?43 7, 265.7 and 466.6 cfs.

The relationship befween wetied perimeter and Tlow for the composite of
o riffle cross-sections is shown in Figure 45. The lower and upper
inflection points occur at approximate flows of 31 and 60 cfs, respectively.

Based on an evaluation of existing Fishery, recreational use, water avaii-
ability and other resource information, a flow of €0 ¢fs is recommended for
;he jow Tlow period {July 1 - April 30}, & recommendation for the high flow
nericd {May | - June 30} cannct be derived dus to the Tack of long-term

ow data for Grayling Creek.
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Indian Creek arises on the west slope of the Madison Range and
Tlows in an westerly direction for about 16.5 ﬁzéeh befora discharging
inte the Madison River at stream mile 70.7. Stream eleyations at the origin
and mouth are approximately 8,400 and 3,000 ft, respectively. The stream
gradient averages 180 ft/mile. Annual precipitation within the drainage
ranges from 10-60 inches and averages 37 inches. Indian Creek drains an
arza of about 74 square miles.

et

Primary activities within the Indian Creek drainage are ranching
anag recreation. Ranching is primarily [imited to the lower cne-third of
the drainage with some stock graziﬁg wWithin the Forest Service boundary.
Because the ifower 5.5 mijes of Indian Creek drainage Ties entirely within
private lands, pubiic access to the upper drainage within the USFS boundary
isseverely restricted. Big game hunting (September through November) is
the primary recrealional use followed by fishing and hiking. Fishing
prassure on Indian Creek during the period of May 1975 through April 1976
was estimated from mail surveys at 440 man-days per year or about 27 man-
days/stream mile/year (MDFG, 1976).

Some 1ogging has occurred within the drainage. Future timber
harvesting will depcad on the outcome of the Hilgard Wilderness Study.
Water quality ic believed to be excellent for Indian Creek although flow

and water quality data are unavailable for the drainage.

i

ch of Indian Creek between the mouth and USFS boundary is
mt t/

gk 5 omiles in length with an average gradaent of about 111 f

ite.  Stream widths range from 18-40 ft. This reach is bordered by
‘'vigated crop, pasture and hay lands. The riparian
- Liﬂﬂ cottonwood, aspen, willow and grasses. Resident big

aziong this reach include pronghorn antelope and whitetadl
ear winter along the west slope of the foothills bordering
. Recreation opnsrtuaﬁbieb are severely restricted by the private
surrounding this reach. The majority of the irrigated lands
is lower reach receive water from Indian Creek via 2 canal that

at stream mile 5.5,
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The reach of Indian Creek between the USFS boundary and the
headwaters 1s approximately 10 miles in length. Stream elevations
gecrgase Ffrom 8,400 Tt at the headwaters To 6,040 ft at the USFS
boundary. The gradient averages abhout 220 ft/mile and stream widths
range from about 4-20 7t. Witlow, aspen, conifers and grasses horder
the stream,

This upper reach supperts resident and transient populations of
eik, mule deer, biack bear, gri zzsy bear, moose, cougar and mountain goat.
A major elk wigration route Ties in the northeast portion of the upper
drainage. Important furbearers include mink, marten, weasel, skunk,
fox, coyote, badger, bobcat, Tymx and beaver. Game birds include ruffed,
olue and Franklin grouse. Access to the Indian Creek drainage within the
National Forest is severely restricted by the private Tandowners which
border these public lands. The southeast portion of the upper drainage
is currently under study for inclusion inte the Hiigard Wilderness area.

3. FISH POPULATTONS

Fish populations in 2 1,000 Tt section of Indian Creck were surveyed
oy etectrofishing on August Z1 and Octcher 3, 1980. Game fish captured
in decending order of abundance were rainbow frout and brown trout. The
mottied sculpin was the only non-game species collected. The electrofishing
survey data are summavrized in Table 114,
Table 114, Summary of electrofishing survey data collected for a 1,000 ft
section of Indian Creek {78S, RIE, Sec 26D) on August 21 and
Uctober 3, 1880.

Species Number Captured Length Range {inches)
Rainbow Trout 48 2.6 - 12.9
Brown Trout Z 6.8 - 11.3

Mottled Sculpin - -

The standing crop of rainbow trout, the predominant trout species
in the section, was estimated using a mark-recapture method (Table 115},

The estimate shows that this 1,000 ft section supports about 157 raaﬁhaw
trout, weighing 46 pounds.
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Table 115, Estimated b?aﬁdaﬁg crop of rainbow trout in a 1,000 ft section
0f Indian Creek {185, R1E, Sec 26D) on August 21, 1980. .. .
Eighty percent confidence intervals are in parentheses.
Length Per 1,000 ft
Snecies Group (Inches) Numbers Pounds
Rainbow Trout 3.0 - 5.9 a/
6.0 « 9.9 118
10,0 - 12,9 39
157(+46) 46(+12)
/. . . . .
Yo estimate is available due to insufficient recaptures.
4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a 110 ft rifflie-poo]

sequence located near stream mile 5.5 (783, RIE, Sec 26D). Seven cross-
sections were placed within the seguence. The WETP computer program was
caiibrated to field data collected at flows of 46.2, 73.1 and 88 6 cfs.

The relationship between wetted perimeter and flow For the composite
of two riffie cross-sections is shown in Figure 46. The Tower and upper
inflections points occur at approximately 20 and 48 cts, respectively.

Based on an evaiuation of existing fishery, recreational use, water avail-
abitity and other resource 3rfswmdfan13 a flow of 34 c¢fs is recommended
for the tow flow period (July 7 through April 30). Flow recommendations
for the nigh Tlow gerzoé {May 1 through June 30} cannot he derived due to
the lack of Tong-term flow records for Indian Creek.
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Figure 46. The relationship between wetted perimeter and flow for a

composite af two riffle cross-sections in Indian Creek.
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i, STREAM

Jack Creok
2. DESCRIPTION

Jack Creek originates at Ulrey's Lakes on the west siope of the Madiseon
Range and flows in a westerly direction for about 16.5 miles bafore joining
the Madison River near Ennis, Montana. The drainage area s approximately
04 sg miles. Between iis headwators and mouth, the stream elevation de-
creases Trom about 7,800 to 4§58G ft. Annual precipitation within the
drainage ranges from 10 to 40 inches and averaces 27 inches.

The mean annual flow, as measured at the USGS gauge at stream mile 6.5,
is 46,1 cfs. Extremes for the 6-year pericd of record {1973-79) range from
5.0-555 cfs. This gauge is located upstream of all major irrigation
diversions and, therefora, reflects natural flow conditions.

The SCS {1576) estimates the mean annual water yield for the Jack Creek
drainage at 25,800 .crevfee* (35.4 ¢fs}, The 25 and 50 year instantanecus
peak flows are estimated at 565 and 650 cfs. respectively.

Much of the Jack Creek drainage lies within fragile geological soil
formations, ﬁaﬁiﬂg this stream less folerant to man caused disturbances
{(Matney and Garvin, 1 Although water guality is rated good, spring run-

is
978
off can produce g? sediment yields.

J

i
The primary recreational use wi ithin the drainage is big game hunting

(October - November). Fishing is of secondary importance.  Fishing

pressure on Jack Creek during the May, 1975 through April, 1976 period was

eatﬁvafeﬂ from matil surveys at 408 man-days/year or about 25 man-days/
ream mile/year (MDFG, 19758).

T%H reach of Jack Creek between the mouth and USFS boundary contains

6.5 miies of stream. The gradient of this reach averages 121 ft/mile
and channel widths range from about § to 27 ff. Much of this Tower reach
is surrounded by irrigated hay and pastureland. A& 1954 syrvey shows that
27 water appropriaticns, amounting tc 295 c¢fs, are filed on this reach.
In addition, 16 decreed rights, amounting to 84 cfs, are alsc on file.
appr@ imateld y 2,095 acres of land are being irrigated {State Engineer’'s

Office, 1954). This reach is subject to dewatering and bank stabilization
problems.,

The lower drainage supports resident herds of pronghorn antelove, white-
1 deer and also SErves as a wintering area for mule deer, The

ungarian parividge iz the dominant ﬁp!and game bird. Recreational use

is Timited due to private gwnership of the streambanks and surrcunding area.

‘

The reach of Jack Creek between the USFS boundary and the headwaters
contains approximately 10 miles of stream. The gradient averages 238 ft/
mile and channel widths range from about 5 Lo 30 ft. Streambank vegetation
consists of cottonwoond, aspen, willow and conifers. This upper drainage
supports resident and transient populations of elk, mule deer, moose,
mountain geal, bighorn sheep, black bear. cougar and arizzly bear. Uptand
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game birds within the upper drainage are ruffed, blue apd Frankiin grouse.
Furbearers include mink, marten, weasel, skunk, red fox. coyote, badger,
hobeat, Tynx and beaver.

A portien of the upper drainage has been proposed for inclusion into
the Spanish Peaks Wilderness Area. Extensive timber harvesting 15 presently
underway on private lands within the upper drainage. Plans for a 161 KV
power 1ine corridor are under study.

FISH POPULATIONS

(%]

Fish populations in a 1,000 ft section of Jack Creek were surveyed by
alectrofishing on August 20 and October 3, 1980. Gamefish captured in
descending order of abundance were rainbow and brown trout. Hatchery
rainbow trout were also present in small numbers. Since 1954, the MDFWP
nas annually planted Jack Cresk with about 850 catchable size rainbow
trout. The mottled sculpin was the only nongame species collected. The
electrofishing survey data are summarized in Table 116.

Table 116, Summary of elecitrofishing survey data collected for a 1,000 ft
section of Jack Creek {755, RIE, Sec. 34D) on August 20 and
October 3, 1380,

Species No. Captured Length Range {inches}
Rainbow Trout 120 3.5-74.8
Hatchery Rainbow Trout 6 g.1-11.1
Brown Trout Z 11.3-16.8

Mottied Sculpin - -

The standing crop of r2inbow trout, the predominant trout species in
the section, was estimated using a mark-recapture method (Table 117). The
pstimate shows that this 1,000 Tt section supports about 214 rainbow trout,
weighing 32 pounds. The six hatchery rainbow trout captured in the section
are not included in the standing crop estimate,

rable 117, FEstimated standing crop of rainbow trout in a 1,000 ft section
of Jack Creek (755, RIE. Sec. 34D) on August 20, 1980. Fighty
nercent confidence intervals are in parentheses.
Per 1,000 F{
IB Species Length Sroup {inches) Number Pounds
Rainbow Trout 3.5- 5.9 &7
£.0- 9.9 121
10.0-14.8 g
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4, FLOW RECOMMENDATIONS

Crosg«sectiongt -measurements were made {0 a 112 -Fr rifflesrun sequerice
¢Vntec near siream m%iﬁ 6.5 {155, RIE, Sec. 34D}. Five cross-sections
wevre piaced within the seguence. The WETP computer program was calibrated
to field data collected at flows of 41.6, 58.3 and 79.7 cfs.

The relationship between wetted perimeter and flow the composite of fwo
~iffle cross-section is shown in r?jhfe 47 . The Tower and upper infleclion
points occur at approximate flows of 30 and 62 cfs, respectively. Based on
an evaluation of the existing fishery, recreational use, water availability
and other resource information, a flow of 30 ¢fs 1s recommended for the Tow
flow period (July 1 - April 30}, Flow recommendations for the high flow
period {approximately May 1 - June 30} cannot be derived due to the lack of
tong-term Fiow records for Jack Creek.

Monthiy flow recommendations for the Tow flow period are Tisted in
jable 118. The mean wonthly flows derived for the USES gauge on Jack
Creck are also listed for comparison. The recommended flows exceed the
mean monthly flows of vecord for the months of Septewmber through April.

Tabie 118, Instream Tlow recommendations derived for Jack Creek using the
wetied perimeter/inflection point method (Tow flow pericd)
compared to the mean Tlows of record.

Recormended Flows {cfs) Mean Flows (cfs)d/
January 30 14.6
February 30 13.1
March 30 13.8
Apri] 30 28.4
May b/ 95.7
dune b/ 170.5
July 3 6.3
August 30 43.7
September 30 29.1
October 30 24.7
November 30 15.0
Becember 2 16.7
g/  Derived Yor ihe October, 1873 - September, 1579 period of record for
the USGES gauge at stream wmile 6.5 {755, RIE, Sec. 34).
b/ Recommendations for the high flow period are unavailable due to the
lack of long-ierm flow records for Jack Cresk. .
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Flgure 47. The relationship between wetted perimeter and flow for a
composite of two viffie cross-sections in Jack Creek.
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2. DESCRIPTION .

North Meacow [reek originates on the east slope of the Tobacco Root
Mountains in southwest Montana and flows about 17.5 miles before joining
South Meadow Creek to form Meadow Creek, a tributary of Ennis Reservoir.
Stream elevations at the origin and mouth are about 5,400 and 4,840 fi,
wﬁsgactéveéjg the stream gradient averages 204 fi/mile. Annual precip-

itation within the d?&%nage ranges from ‘2 to 50 dnches. North Meadow
Lreek drains an area of approximately 53 sqg mijes.

,u.\} -

Ne stream reach from the mouth to aboub stream mile 7 is surrounded
by wrsvaia agricultural lands. Commodities produced are wheat, hay and
forage. The upper 10.5 miles of stream is surrounded by forest intersperssad
with sagebrusn-grass meadows. Numerous beay e ponds are contained within
this reach. The drainzage is served by 13.5 miles of road of which 3 miles
1ie on public Tands.

Nonrecreational activities in the North Meadow Creek drainage are
associated with agriculiure and mining, which began in the Tate 1800's.
fhere are about six small mines in operation today. The precious metals
and low g?fﬁe ores of copper, tungsten, ivon and molybdenum that occur within
this drainage may precipitate increased mining activity in the future.
Grazing aiso occurs on pu%Ziﬂ Tands within the drainage.

Recreational activities include hunting., snowmobiling, picnicking,
camping, hiking and fishing. A mwail survey conducted by the DFWP for the
period of May 1975 - Aoril 1976 estimated fishing pressure on North

5 =
Meadow Creek at 360 man-days/year or about 21 man-days/stream mile/year

ineer's OFffice (1954} Vists a total of 77 water
amounting to abo uﬁ 1,264 cfs, for the North Meadow

In addition there are 28 decreed rights, amounting to
56, 10.71 miles Oz Horth Meadow Creek were crwt?ca?%y
ering du?”ﬂﬁ the summer irrigation season (Wipperman,
g i

rth Meadow Creek. The approximate
e near stream mile 13.8 for the
was 36 ofs.  Flows during this

e 25 and 50 year instantaneous peak
1at

t
)
iod of April - Hovember, 1
iod ranged from 3 to 240 ¢

5 L 460 and 529 cfs, respectively.
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gtions in & 1,000 section of North Meadow Ureek were
Tectr roefishing on July 21 and 31 and August 5, 1980, Game
in d@bﬁ@?-;ﬂ? order of abundance ware brook and cutthroat
i tied sculpin was the only nongame species present. The
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electrofishing survey date are summarized in Table 179.
Table 119, Summary of electrofishing survey data collected for a 1,000 7t

section of Norih Meadow Cresk (T35, RZW, Sec. 32C) on July 21 and
31 and August 5, 1980.

Species Ho. Captured Length Range {inches)
Brook Trout 158 3.4-9.9
Cutthroat Trout 1 : 6.9

Mottied Sculpin - -

standing crop of brook frout was estimated using a mark-recapture
{Table 120}). The estimate shows that this 1,000 ft section supportis
about 249 brook trout, weighing 24 pounds,

Table 120. Estimated standing crop of brook trout in a 1,000 ft section of
North Meadow Creek (T3S, R2W, Sec. 32C) on July 21, 1980. Eighty
percent confidence intervals are in parentheses.

Per 1,000 Ft

Species Length Group {inches) Number Pounds
Brook Trout 4.0-5.9 298
6.0-9.9 51

349(+114)  24{+7)

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a 144 ft riffle-run sequence
located near stream mile 13.8 (T35, R2W, Sec. 32C). Five cross-sections were
placed in this sequence. The WETP computer program was calibrated to

3

field data collected at flows of 17.4, 21.5 and 50.0 ofs,

The relationship between wetied perimefer and flow for the composite
of two riffle cross-sections is shown in Figure 48 . The lower and upper
inflection points occur at approximate flows of 13 and 22 ¢fs, respectively.
Based on an evaluaticn of existing fishery, recreational use, water avail-
ability and other resource information, a flow of 22 cfs is recommended for
the Tow flow pericd {July 7 - April 30). Flow recommendations for the
high flow perind (May T - June 30) cannot be derived due to the Tack of
long-term Tlow data for Horth Meadow Creek.
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Figure 48. The relationship between wetted cerimetor and flow for 2
composite of two riffle cross-sections in North Meadow Creek.
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7. DESCRIPTION

Ruby Creek originates on the east slope of the Gravelly Mountain Range
of southwest Montana. The stream heads at an elevation of about B,B30C ¥t
then fiows in an easterly divection for about 11 miles before discharging
éﬂtﬁ the Madison River atf an apprsxiﬂate elevation of 5,520 ft. The

rean gw&daent averages about 305 ft/mile and channel widths range from
aJGut 72 to 20 ft. The annual precipitation within the drainage ranges
from 12 to over 20 inches and averages 21 inches, Ruby Creek drains an
area of aporoximately 33 sg miles.

Ruby Creek lies entively on public lands. The lower 3.5 miles of
stream are on the Wall Creek Game Range, which is administered by the
Montana Department of Fish, Wildlife and Parks, and the remaining 7.5
miles are within the Beaverhead National Forest. The BLM maintains a
campground and picnic area near the mouth.

Water resource information is limited For Ruby Creek. Sporadic filow
measurements taken by the USFS for the months of May ~ Sepiember, 1976-77.
renge from 8 to 49 cfs. The SCS {1978} estimates the instantanccus 25
apd 50 year pear Tlows at 295 and 2339 cofs, respectively. Ruby Creek

arries a high sedimeni lcad during spring run- aff {USFS, 19771, A

@5% survey showed that 17 water appropriations, amounting to 149 cfs,
and 3 decreed rights, amounting to 21.5 cfs, are filed on Ruby Creek (State
Engineer’s Office, 1954). Approximately £20 acres within the drainage
are irrigated.

In 19668, 0.4 miles of Ruby Creek were critically affecied by de-
ering during the summer irrigation season {Wipperman, 1967). Exist-

wat
ing irrigation diversions stil1l severely dewater the Tower cresk from
Auygust to mid-September.

Major activities in the drainage are grazing and timber harvesting.
ecreational activities include hunting, hiking, camping and fishing.
mail survey conducted by the DFWP for the periad of May 1975 - April
976 estimated fishing pfeasurs on Ruby Creek at 70 man-days/year or
out ¢ man-days/stream mile/year (MDFG, 1976).

The major wildiife species found in the Huby Creek drainage are
elk, mule deer, moose, biack bear and a few cougar. Elk and deer
{approximately 500 of each species) winter in the lower drainage and
on the Wall Creek Game Range. A Tew mogsz winter along the stream
ID bottom. Upland game birds include ruffed and blue grouse. Furbearers

include beaver, mink, weasel, coyote, badger and wolverine.

3. FIsH POPULATIONS

Figsh popuylations ip & 1,000 Tt section of Ruby (resck wers surveyved
by electrofishing on July 10 and August 28, 1580, The rainbow Ircuil was
the only fish species captured. The electrofiching survey data are
summarized in Table 177.
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Tabie 127 Summary of electrofishing survey data collected for a 1,000
ftosection of Ruby Creek (795, RIM, Sec. 16C and 170) on July
10 and August 28, 1980.

Species No. Captured Length Range [inches]

Rainbow Trout 256 Z.9-11.0

The standing crop of rainbow trout in the section was estimated using
a mark-recapture method (Table 122 ). The estimate shows that this 1,000
ft section supports about 523 rainbow trout, w weighing 40 pounds,

able 122. Estimated standing crop of rainbow trout in a 1,000 ft section
of Ruby Creek (T9S. R, Sec. 16C and 79} on July 10, 1980.
tighty percent confidence intervals are in parﬂﬂhheges,

Per 1,000 Ft

Species Lencth Group (inches) HNumber Pounds
Rainbow Trout 3.5~ 5.9 386

6. 0= 5.9 137

T0.e-17.0 5

523 {+118) 40 {+6)

In 1963-64, five Schi§§ﬁ5 of Ruby Qweek totaling 1,635 ft, were
eiectrofished by the DFWP {Wipperman and eedham 196?} A total of 432
trout {rainbow, aauvﬂraﬁt and rainbow x cutthroat hybrids), weighing 54 .4
pounds, were captured. lengths ranged from 1.9 to 12.6 inches. Two

5,
hundred and Fifty-three trout {55%) were of catchable size.

Cross sectional measurements were made in a 107 fi ?@fgée run seguence
Jocated near stream mile 2.8 (735, R1Y, Sec. 180 and | 1703, Six cross-
sections were placed in this seguence. The WETP computer program was
calibrated to field data collected at flows of 10.4, 12.5, 21.9 and 471.7
cfs.

g ?%p between wetted perimeter and flow for the composite
ss~sectiong is xh@% in Figure %9 The lower and upper

accur at approximate flows of 8 and ?Wgrt respectively.,
E Guation of ey£qzﬁra fishery, recreational use, water
availability and other rescurce ;ﬂfﬂw%mcsaa 2 Tlow 13 cfs is recommended
for the Tow flow period {(July 1 - April QGE iésw recommendations for the
high flow period {(May 1 - Jume 30) cannot be derived due to the lack of
fong-term flow data for Ruby Cresk.
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Figure 49. The relationship between wettad perimeter and flow for a
compesite of two riffle cross-sections in Ruby Creek.
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The aﬁath Fork of the Madison River originates at the souinern end of
%e;fv s lLake Hountains of southwest Montana. The stream begins at an
%an of about 7,260 1 and Tlows approximately 16 miles hefore dis-

g into the South Avm of Hebgen Heservoir at an elevation of about

The stream gradient averages 40 ft/mile and channel widths
From severa] feet to over 75 Tt. The average annual precipitation
the drainage is 41 inches. The South Fork drains an area of
wwoximately 140 sg miles.
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w information is Vimited Tor the South Fork of the Madison River.
T¥€ UEGS ssiimates the mean annual flow at the wmouth at 138.6 ¢fs or
100,334 acre-feet {Horpstad, 1976). The SCS (1976) estimates the mean
annual Flow at 200.0 cfs or 144,800 acre-feet., The estimated 26 and 50
vear instantaneous peak Fiows are 1,500 and 1,725 cfs, respectively.

_gm ) {T}

The State Engineer’s Office f??”E} Tists one water appropriation,
amounting to 0,17 ofs, for the South Fork. In addition, 37 water
ap ;reﬂﬂ?zt ons and decreed rights, @m@dat%ﬁg to 162 cfs, are filed on
11 tributaries. About 149 acres within the drainage are irrigated.

"})

Lands within t%ﬂ South Fork drainage are p%%%a“*?y used for recreation
and some logging. Timber harvesting has occurred in the past and additional
timber sales are praygaéé for the future. Recreational use is considersd
nigh. Recreational activities include hunting, sight seeing, snowmobiling,
cross-country skiing and fishing. ¥Fishing pressure on the South rork
was estimated in 1975-76 at 4,565 man-days/vear or about 310 man-days/
stream wile/year (MDFG v, The arsa adjiacent to Reas Pass, proximate
to the headwaters of outh Fork, has bheen identified as having potential
for semi-primitive re ion | ﬁ?aiﬁ 1981). Access to the South Fork
drainage is provided by veral miles of USFS controlled road.

3 t“?'C.“ﬁ !

At present, there posal to construct a 115 KV transmission
i

is a pro
Pine from Macks Inn, Idaho t% West Yellowstone, Montana via the South
Fork drainage. The final envi ﬁﬁﬁ@%?%a impact statement will be com-
nleted in March, 1981. A subdivision is also planned along the South Fork
near the mouth.

Witdiife species found in the South Fork drainage include big game
animals such as elk, mule desr, moose, black bear and an occasional
grizziy bear, lUpland came birds, such as ruffed and blue grouse, and
furbearers, such as beaver, mink, weasel and bobcat, are also present.

e i r ! §VU§ Fork. Waterfowl (ducks, geese and

cranes can be Tound in the wetlands

ey

20 T

in oa i
elec

Fist 7.¢
Madison E;,Mf wers Sh??@j ad by

section of the South Fork of the
cirofishing in August, 1970 {Vincent,
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1971a}. The brown troul was the p?ﬁdﬁ?iﬁ&ﬁi trout species in the section.

Rainbow trout comprised less than 2% the trout captured and brock trout
wers prﬂse vt in overy -smatt numbers. ﬂﬁuﬂta%ﬁ whitefish were als0 present

in the section but not enumerated.

The standing crop of brown trout in the section was estimated using
a mark-recapture method (Table 123). The estimate shows that this section
supports about 1,393 brown trout, wesgh%ng 108 pounds, per 1,000 ft.
The brown trout population consisted primarily of yearling trcgt (96%}
with few aduit trout. Since Hebgen Reservoir lies only 1.5 miles down-
stream From the end of the section, the preponderance of yeariing trout
suggests that the South Fork is primarily a spawning and rearing stream
for the reservoir population of brown trout.

Table 123. FEstimated standing crop of brown trout by age class for a 7,920
£t section of the South Fork of the Madison River (7135, RSE,
Sec. 30C, 1A, and 32B) on August 6, 1970, Eighty percent
confidence intervals are in parentheses.

Per 1,000 Ft

Species Bge Class Mean Length (inches)  Number Pounds
Brown Trout I+ 4.7 1,333

I+ 8.0 34

111+ 12.0 11

1+ g Eﬁ.ﬁ 10

g+a?§er 8.7 5

In 1579, he MOFWP began s pregram to establiish a reproducing cutthroat
trout fishery in Hebgen Reserveoir. Cutthroat troul are believed to be
hetter adapted for high elevation reservoirs than are rainbow trout, which
presently pﬁevaﬁe a poor recreational fishery in the reservoir and provide
lTittie natural reproduction,

ies to Hebgen Reservoir, including the South Fork, are be%@g
f%nge&%%ngc of a strain of lake-dwelling cutthreat frout
nated that these planted fingerlings will rear in the

, migrate to Hebgen Reservoir and.when sexually meture, return
ributaries to spawn.
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South Meadow {rask

2. DESCRIPTION

g

5 at the outiet of South Meadow Lake on
Root Mountains of southwest Montana. It
ing North Meadow Creek to form Meadow Creek,
r tream elevations at the origin and
nd 4.840 ft, respectively. The stream
and channel widths range from about 3 to
n wéthan the drainage ranges from about 172

ek drains an area of approximately 25
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adow Creek from the mouth to near stream mile 5.8
tural lands. Livestock, hay and some grains

ities produced. Stream access is very limited

of thess ?:zés,

The reach of 595&% ?
is survpunded 3; agri

are the princinie commo a
dug to privale ownership

The reach from stream mile 5.8 upstream to the outlet of South
Feadow Lake Yies within agricultural and forested ]aﬂﬁQ 0? public and
private ownership Stock grazing and fivewood gatheoring are the
principle activities in this portion of the drainage.

The Tiow of South Meadow Creek has been regulated by an irrigation
dam at the outiet of South Meadew Lake since 7902. The dam was
reconstructed in 1978 to dneresse the S;C§agg capacity of South Meadow
Lake ia 1,128 acre-feet, Water veleases for downstream irrigation
ooour Eéécf early August and Tate September. Storage cccurs from
@Qiézer throuch July.

the 25 and 50 year instanianecus peak flows for South Meadow Creek
were estimated by the 5CS (1976) at E?b and 316 cfs, resaective!y
Misceltlaneous flow measurements collected by various agencies range
from 1-60 ofs.

rvey shows that 27 water appropriations, amcunting to about
447 Filed on South Meadow Creek (State Engirser's (ffice, 1954},
They additional decreed righis, amounting to 102 ¢fs, on file.
Ahot wres of fand within the drainage are irrigated. In 1965,
6.0 South Meadow Lreek were frstzcaéiy aewat“re% during the
S LT rrigation season (Wipperman, 1967). Portions of the creek
are severely dewatersd from g%ﬁmﬁﬁgugi to mid-September.

drainage include grazing,

g occcurs throughout the drainage,
“ined to the lower 5,5 miies,

in the drainage. Many scatiered
ng the creek.

re

igg%€§§§ camping, p“”ﬁ fck ﬁg and fishing.
i1 sl G (1976} for the period of May 1975-
Aoril E%?é S%?Cﬁwﬂh fis hzt“ §“§S§S?€ on South Meadow Creek at 193
man-days/year or about 17 man-days/stream mile/vea Hunting pressure
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is considered heavy in this drainage.

Wildlife species found in the South Meadow Creek drainage include big
game species, such as ek, mule deer, wmoose, black bear, and cougar,
and upland game birds. 3uch as ruffed and biue grouse. Furbearers in-
ciude %@averg mink, weasel, coyote, badger and wolverinz.

3. FISH POPULATIONS

Fish populations in & 1,000 ft section of South Meadow Lreek were
syryeyed by elect 'ﬂ?ishing on July 17, 18803, Brook and rainbow trout
were the @n%j apesées capturaed. The electrofishing survey data are
summarized in Table 124,

Table 124, Summary of e*&ctra?éahéng survey data collected for a 1,000
ft section of Scuth Meadow Creek [T4S, R2W, Sec.28C) on
July 17, 1980.

Species No., Captured Length Range {inches)
Brook Trout : Z 3.9-7.9
Rainbow Trout 1 6.4

mate using the mark-

The population of trout was too sparse to esti
that cutthroat trout are alsc

recapture method. The USFS (1977} reports
found in Scuth Meadow Creek.

4. FLOW RECOMMENDATIONS

Cross-sactional measurements were made in a 60 ft riffle-pool sequence
located near stream mile 7.8 (745, R2W, Sec. 28C). Five cross-sections
were placed in this seguence, The WETP computer program was calibrated
to field date collected at flows of 16.2, 25.4 and 55.8 cfs.

The relationship between wetted perimeter and flow for a composite of
two riffie cross-sections is shown in Figure . The Tower and upper
inflection points occur at approximate flows of 5.5 and 11.5¢fs,
respectively. Based on an evaluation of existing fishery, recreational
uyse, water availability and other rescurce information, a flow of
8.5 ¢fs is recommended for the low flow period (July 1 - April 30).
Flow recommendations for the high fiow pericd {May 1 - June 30} cannot
he derived for South Meadow Creek due to the lack of Jong-term flow
data,

an
55



B

By

STTED PERIMETER

:

W

[ ———

]
s
(WAl

| |
o
it |
s

i |
j | |
! { '
f . i
/ ? i
i % ;

i
% |
E 3
i z
! i
! :
ig— 5 ;

i i i |
& ¥ i5 20 25 20 as
FLOW ICFs)
Fiaure 50, The velationshin betwesn wetiod E— £y £ :
Figure ou. Tne reiationship between wetied perimeter and flow for a composite
of two riffle crogs-zections in South Meadow Creak.



1. STREAM
Squaw Cresk

Z. DESCRIPTION

Souaw Creek arises from seversl JTakes on the west siope of the Madison
znge of southwest Montans and flows in 2 southwesteriy dirvection f@r
shout 9.2 miles before Jdoining the Madison River ai stream wmile 87
It drains an area of approximately 27 square miles. The siream

etevations decrease by about 3,7607L between the headwaters {9,600 fi)
and the mouth (5,840 ft}. The gradient averages about 409 ft/mile and
stream widths range from about 4.5 o 20 ft.  Annual precipitation within
the drainage ranges from 10-50 dnpches.

The private landowners,which border USFS lands, severely restrict
recreational use within the Squaw Creek drainage. Big game hunting
followed by hiring and fishing are the principlie recreational activities.
Fishing pressure for Squaw Creek and iis tributaries is considered 1ight
while oressure on the headwater alpine Takes is moderate (USFS, 1977).

low and water quality data are Timited for the Squaw Creek drainage.
tantaneous flows measured by the USGES near the mﬂuth in August, 1961
October, 1972 were 12.€ and 17.2 cfs, respectively. The SCS {1976)
imetes the 25 and 50 year instantaneous peak flows at 375 and 431 cfs,
ectively. Water quality is rated good within USFS lands (USFS, 1877}.

A 1954 survey showed that nine water aavrepréabisns, amounting toc 186
cfs, are filed in the drainage {State Engineer's Office, 1954). Approximately
268 acres of land are irrigated.

The drainage supports resident and fransient populations of elk, mule
deer, moese, black bear, grizziy bear, mountain geat and big horn sheep.
Moose winter along the stream bottoms and big horn sheep winter on the
tower elevations of the basin.  Upland game biras in the drainage include
ruffed, blue and Frankiin grouse. Furbearers are also present.

3. FISH BPOPULATIONS
Fish populations in a 1,000 ft section of Sguaw Creek were surveyed
by electrofishing on July 29 and August 8, 1980, Game Fish captured in
descending order of abundance wers %rﬁwn and rainbow trout. The mottled
sculpin was the only nongame species collected. The electrofishing
survey data are summarized in Table 125,
Table 125, Summary of eéecir@?%%%éng survey data collected for a
s,LE§ ft section of Sguaw Creek (T10S, RI Ea Sec. 3403 en
July 29 and August 5, 1880
Species Mo, Capturad Length Range (inches]
Brown Trout 77 ' 3.7-14.5
Rainbow Trout 47 3.3-11.2

Mottlasd Scuipin - -
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?h@ 3*“%&@&@ crops of brown and rainbow trout were estimated using
ure method (Table 126). The estimates show that this

i&_uﬁ_;t \eﬁiaa? of Squaw. Creek supporis about 175 trouty welching 34
pounds.  Brown trout, the predominant tront species, accounted for 63%

of the total itrout numbers and 71% of the total biomass.

cetimaled standing crop of trout in a 1,000 ft section of
Sﬁaaz Creek (T10%, RIE, Sec. 34D) on July 29, 1980, Eighty
percent confidence intervals are in parentheses,

Per 1,000 Ft

Species Length Group {inches) Number Paunds
Erown Trout 5.5~ 5,9 15
5.0- 3.9 83
10.0-14.9 g
118 (+ 36) 24 {+ 8)
Rainbow Trout 3.3~ 5.9 28
5.0- 9.9 35
10.0-11.2 g
85 (+17) 10 (+ 3)
Total Trout 175 (+ 40) 34 (+ 9)

Cross sectional measurements were made on a 38 Tt riffle-run seguence
Tocated near stream mile E¢¢ {TI10S, RIE, Sec. 34D). Five cross-sections
were placed within this sequence. ?ﬁe WETP computer program was calibrated
to field data collected a2t fiows of 6.4, 30.5 and 48.9 cfs,

the relationship %eiwe&a tisj §5"€ meter and flow for the composite
af two ﬁ“{$§ﬁ cr63$vse£ié@ﬁ5 shown in Figure 51 | The lower and upper
inflectd acoyr at aupfsx*i te Flows of 7 and 14 cfs, respectively,
Based on %séwa zuw of existing fi sﬁﬁfy recreational use, water avail-
ahi - and other rescurce informs tion, a flow of 7 cfs is recommended for
the low fiow period {July 1 - April Sa‘}} Flow recommendations for the .
high flow ?ﬂ?éﬁé (May 1 - June 30) cannot be derived due to ihe tack of

riow records for Souaw Creek
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Standard Creck originates on the east siope of the Gravelly Mountain
R&nge in southwest Montana. The stream heads at an elevation of about
9,300 ft and {EJWQ %n an easterly direction for about 13 wiles before
c%@c%ar§1ﬁg into the Madison Hiver at an elevation of about 5.800 ft. The
stream gradient averaees approximately 269 ft/mile. Annual precipitation
for the drainage ?anges from 12-30 inches and averages 25 inches. Standard
Cresk drains an area of about 23 sg miles.

The floodplain is moderately sloped and forested with conifers
interspersed in sagebrush-grass meadows. A half mile series of beaver
ponds is located near stream mile 4.0. The width of the stream channel
ranges from about 3-30 ft. The channel is considered stable. Instream
debris is Found throughout the stream length becoming very dense in piaces
and could be a nrc%iev in the future {(Snyder et al., 1978}.

Water resource information is limited for Standard Creek. Sporadic
fiow measurements collected by the USFS in 1976-78 range from 14 to 14]
cfs. The USFS estimates the Tow and high flows, based on miscellaneous
Fiow measurements for the period of August 1672 - July 1978, at 5 and
8z cfs, respecfﬁvaﬁy The 25 and 50 year peak instantansous fiows are
ostimated by the 5CS {1978} at 275 and 316 cfs, respectively.

Land use activities ave limited primarily ic grazing and some
timber harvesting. Sheep and cattle grazing has occurred throughout
the drawnagﬁ Lﬂgging eperatiﬂns began in the mid-1960's. The US
Sica% Corporation is planning to mine iron ore from the drainage some-
time in the future. Mazjor recreats@nﬂl activities include hunting,
fishing, firewcod gathering and camping. The drainage is served by about
S miles of controlled access road. Several miles of logging roads and
skid trails also provide access.

Wildlife found in the Standard Creek drainage include big game species,
cuch 23 o1k, mule deer, moose, black bear and cougar and upland game birds.
such as ruffed and blue grouse. Furbearers include beaver, mink, weasel,
covoie, badger and wolverine.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Standard Ureek were surveyed
electrofishing on July 23 and August 8, 1980. Game fish captured in
.C:
it

nding order of abundance were vainbow x cutthroat hybrids and brown .
The electrofishing survey data are summarized in Table 127 .
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Tahle 127. Summary of electrofishing survey data collected for & 1.000
ft section of Standard Creek {7115, RIW, Sec. 128} on July
23 and August 8, 1980.
Species No. Captured _ Length Range [inches)
Rainbow x Cutthroat Hybrids 63 4.7-12.49
Brown Trout 1 9.8

The standing crop of hybrid trout in the section was estimated using
mark-recapture method {Taaie 1283, The estimate shows that this 1,000
fﬁ section supports about 115 trout, weighing 15 pounds.

Table 128. Estimated standing crop of rainbow x cutthroat hybrids in a
1,000 ft section of Standard Creek {7115, RIW, Sec. 12B} on
July 23, 1980. Eighty percent confidence intervals are 1in
parentheses.
7 Per 1,000 Ft
Species Length Group {inches)  Number Paunds
Rainbow x Cutthroat Hybrids 4,7- 5.9 46
6.0- 9.9 67
10.0-12.0 z

115{+45)  15{(+6)

In 1974, Haugen {1975} captured one arctic grayling (9.5 inches) and
two cutthroat trout (5.7 - 10.5 inches) in a section of Standard Creek
within 3.1 miles of the mouth. Eleven other cutthroat trout (2.0 - 10.2
inches ) were collected in another upstream section. No other game species
were captured.

4, FLOW RECOMMENDATIONS

Cross-sectional measuremenis were made in a 41 ft riffle-run sequence
Tocated neay stream mile 3.7 (7118, RIW. Sec. 12ZB). Five cross-sections
were placed in this sequence. The WETP compuler program was calibrated
. to field data collected at Flows of 18.4, 23.3 and 63.4 cfs.

the relationship between wetied perimeter and flow for the CGmquEtE
of two riffie cross-sections is sbuwn in Figure 5Z. The lower and upper
inflaction points occur at approximate f%ﬂws of 10 and 20 c¢fs, respectively.
Based on an evaluation of @X?St?nﬁ fishery, recreational use, water avail-
ability and other resource information, a Fiow of 10 ofs is recommended for
the Tow flow period {July 1 - April 30). Flows for the high flow period
(May 1 - June 30} cannot be derived for Standard Creek due to the tack of
long-term flow data,
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1. STREAM

Watkins Creek

FW

DESCRIPTION

Watkins Creck originates in the Henry's lLake Mountains in southwest
Montana and flows in 2 northeasterly direction for about 5 mijes before
discharging into Hebgen Reservoir., Stream elevations at the origin and
mouth are apﬂrox%mateiy 8,800 and 6,560 ft, respectively. The stream
gradient averages about 448 fi/mile. Average annual precipitation within
the drainage s 38 inches. Watkins Creek drains an area of zbout 27 sg
miles.

The mean annual fiow for Watkins Creek was estimated by the USGS
{Horpstad, 1978} at 3.4 cfs (2,497 acre~-feet). The State Engineer’s Office
{1953} lists 4 water appropriations, amounting to 26 cfs, for Watkins
Creek. Water diverted from the creek jrrigates about £3 acres.

it present, there is no logging activity within the drainage. How-
ever, a timber sale is proposed for a portion of the drainage. Livestiock
grazing occurs along the first mile of stream.

Public access to Watkins Creek is via a USFS road located on the
scuthern shore of Hebaen Reserveir. Foot and horse trails serve the re-
mainder of the drainage.

Recreational activities in the drainage include hunting, backpacking,
trail biking and Fishing. Fishine pressure on Watkins Creek in 1975-1976
was estimated at 972 man-days/year or about 18 man-days/stream mile/year

{MDFG, 1978).

Wildlife species found in the drainage include big game animals, such
as elk, mule deer and moose, and upland game birds, such as ruffed and
biue grouse. Furbearers inciude beaver, mink and weasel.

3.0 FISH POPULATIONS

Fish populations in a 513 fi section of Watkins Creek were surveyed by
jectrofishing on Ootober 17, 1880, A 1,000 ¥t seciion could not he
ectrofished because numerous deadfalls within the channel hindered the
lectrod ishéng effort., Rainbow trout and mottied sculpin were the only
fish species captured in the section. The electrofishing survey data are
summarized in Table 729, The poputatien of rainbow treut, which averaged

2.7 inches dn length, was too sparse to reliably estimate using the mark-
recapture method.

Table 129, Summary of electrofishing survey data collected for a 513 fi
section of Watkins Creek [T125, REE, Sec. 7D) on October 17, 1980.

Fish Species Ho. Capturec Length Range {inches)

Rainbow Tr uﬁ 33 3.3-9.2
Mottled Souipt - -
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West Fork of Denny Creek

DESCRIPTION

f

The West Fork of Denny Creek originates on the east sicpe of the
Continental Divide in the Henry's Lake Mountains of southwest Montana.
It flows in a southeasterly diraction for zbout 5 miles before discharging
inte Denny Creek at stream mile 2.9. 5Stream elevations at the origin
anag mouth are approximately 8,200 and 6,680 ft, respectively.

Public access to the West Fork of Denny Creek is via a U.S.F.S.
road that serves about 2 miles of the drainage. Foot and horse trails
alsc provide access.

Wildlife species found in the drainage include big game species
sych as elk, moose, mule deer, black bear and cougar and upland game birds
such as ruffed and blue grouse. Furbearers found are beaver, mink, weasel,
coyote and bobcat.

3. FISH POPULATIONS

Fish popuiations in a 1,000 Tt section of the West Fork of Denny
Creek were surveyed by electrofishing on Jduly 30 and August 13, 1980.
Rainbow X cutthroat hybrids and mottied sculpin were the only fish
captured. The electrofishing survey data are summarized in Table 130.

Table 130, Swmary of electrofishing data collected for a 1,000 ft section
of the West Fork of Denny Cresk (T13S, R4E, Sec 200} on July 30
and August 13, 1680,

Species Number Captured Length Range {inches)

Rainbow { Cutthroat Hybrids 28 3.5 - 7.4

Mottled Sculpin - _ -

The standing crop of rainbowx cutthroat hybrids was estimated using
mark-recapture methed {Table 131). The estimate shows that this 1,000 ft
ection supports about 38 trout. weighing 3 pounds.

W

Tapte 131, Estimated standing crop of trout in 2 1,000 Tt section of the
West Fork of Denny Creek (7735, R4E, Sec 20D) on July 30, 1980.
Eighty percent confidence intervals are in parentheses.

Length Per 1,000 1
Species Group {inches) . Numbers Pounds
Rainbow X Cytthroat Hybrids 3.5 - 8.9 26
6.0 - 7.4 12

33{+12) 3(+1)
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West Fork of the Madison River

2. DESCRIPTION

The West Fork of the Madison River griginates on the east slope of

the southern portion of the Gravelly %sunuaﬂns in southwest Montana. I

Flows in an esasteriy direction for about 34 miles before discharging into

the Madison River. Siream elevations at the origin and mouth are apﬁr@xéﬁate%y
9, Gmé and 5,910 T, respectively. The siream gradient averages approximately
3 fi/mile and stream widths range from 3-80 ft. Mean annual precipitation

Tor ﬁ%e drainage 1s about 25 inches. The West Fork drains an area of about

220 sguare miles.

Water resource data for the West Fork of the Madison River have been
sporadic cally collected since the early 1960°s. A nine year summary of flow
data, based on miscellaneous flow information for the period of May 1969 -
October 1978, shows flows as high as 1,220 cfs and as low as 31 ofs {USFS,
1978}, For the months of April through October, 1974-79, the USFS recorded
flows ranging from 38 to 744 cfs (USFS, unpublished data).

The USGS operated a gauge on the West Fork at stream wile 0.2 inter-
mittently from 1959-67. The meang maximum and minimum flows Tor the period
of record are 91.9, 957 and 21.0 cfs, respectively. The mean monthly
fiows of record are Tisted in Table 137,

Table 137, Mean monthly flows of record for the West Fork of the Madison

River,
. - nal
Mean Fiows {cfs )~
January 35.0
February 38.2
March 42,9
April 55.5
May 251.5
June 2982.5
July 11i.8
August 62.9
. September 57.2
Jcotober 55.8
November i6.2
December a7.q
,-,;i - r Pl £y g
% nerivaed for the October, 1965 ”Sﬁ“ﬁ@“bé? 1957 period of record for the
USGS gauge at stream mile 0.2 [T11S, RIF, Sec 10).



£
71
on

The
drainage. at !
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timates the mean annual water yield for the
eat. {70.3 G;s} The 25 and 50 year instantaneous
at 1,100 and 1,265 ¢fs, respectively.

The West Fork is considered 1o be a major coniributor of sadiment
to the Madison River. A 1870 study estimated over 10 tons of sediment, of
which 47% came from the immediate stream banks, is annually discharged inte
the Madison River {Lisle, 1972). This sediment prab?e& is 2 direct result
of extensive grazing damage on the surrounding slopes. Grazing has occcurred
in the drainage since the late 1800°s. At present, there are grazing
t11otments for sheep, cattie and horses,

The HWest Fork drainage has approximately 30 miles of road regulated
hy the USFS. There are aiso countiess miles of closed jeep-trails and
maintained trails. These corridors provide excellent access o the back
country and maintained campsites,

Recreational activities within the drainage include big game hunting
[September - November), fishing, snowmobiling, hiking, camping and sighiseeing.
Fishing pressure on the West Fork En 1975-76 was estimated at 1,732 mean-days/
year or about 51 man-days/ stream mile/year {MDFG, 1976).

Witdlife found in the West Fork drainage include big game species
such as elk, mule deer, moose. biack bear and cougar. &Grizzly bear are
gccasionally sighted. The wiliow covered flood plain serves as a winter
range for moose. Furbearers include beaver, mink, marten, weasel, bobcat,
coyote, Tox. badager and wolverine. Upland game birds include vuffed, blue
and Franklin grouse.

3. FISH POPULATIONS

rish population estimates were made on a section of the West Fork

of the Madison River near its mouth using 2 mark-recapture method. A
aqamafish estimaie was made in both August, 1971 and August, 1872 (Vincent,
1973}, These estimates are summarized in Table 133. The rainbow trout

was the most abundant trout species, comprisipng 68% of the trout numbers in
both 1972 and 1973,

”he 1972 estimate shows that this section supporis about 2571 salmonids
raink ut, br@w trout and mountain whitefishl, weiehing 87 pounds, per
000 ;eet of stream. Hainbow and brown trout accounted for B84% of the

tal game fish by numbers and 47% by weight.

Two other sections have been electrofished to determine species
Compo sition.  The game Tish population in the section 11 miles upstream
from the mouth consisted of B2% cutthroat trout, 12% rainbow trout and 6%
brown trout. The game fish population in the other section {6 miles up-
stream from the ﬁ@utb} consisted of 737 rainbow trout, 20% brown irout
and 7% cutthroalt trout,
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fable 133, Estimated standing crops of game fish in g 2,640 Tt section
of the West Fork of the Madison River (7115, RIE, Sec 10D}
in August of 1971 and 1972. FEighty percent confidence intervals
are in parentheses.
August 1977

Per 1,000 Tt

Species Age-Ciass Mean Length {inches} Humbers Pounds
Rainbow Trout i+ 8.1 128

i+ 8,2 49

i1+ 16,8 5

v+ & Older 16.4 1

183{+74} 27(+8)

Brown Trout i+ 6.4 46
T+ 9.3 27
ili+ 13.5 i1
¥+ & Gider i7.7 i

25(+28) 27(+8)

Totai Trout 268{+73) BA(+11)
August 1972
Rainbow Trout I+ 5.9 123
11+ 5.6 i3
11i+ & Otder 12.8 7
143{+23) 19(+3)
grown Trout I+ 6.1 35
11+ 3.8 21
111+ 3.0 17
. Iv+ & Oider 16,1 i
68(+13) 22{+5)
Mountain Whitefish II+ 11,7 5
111+ & Dlder 14,9 34




4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a 226 Tt riffle-run

sequence jacated near stream mile 0.8 (7115, RIE, Sec 10D). Five cross-
sections were placed in this sequence. The WETP computer program was
calibrated to field data coliected at Tlows of 182.6, 94.0 and 67.6 cfs.
The relationship between wetted perimeter and fiow for the
composite of two riffle cross-sections is shown in F*gare 53 . The lower
and upper inflection points occur at approximate flows of 45 and 68 cfs,
rospectively.

Flow recommendations for the West Fork were derived from the water
management plan for Hebgen Reserveir and the upper Madison River rather
than the wetted perimeter/infiection point method. A description of this

plan and pertinent background information follows.

Flows inm the Madison River are regulated by Hebgen Reservoir,
which stores water for downstream hydro-electric generation. The present
water management plan Tor the reservoir, which was formulated through a
cooperative agreement between the Montana Power Company {the operator of
Hehgen Dam), the U.S. Forest Service and the Montana Department of Fish,
Wildlife and Parks. calis for a minimum flow release of 50 cfs when he%gen
Reservoir is filled Frow May 15 to July 15. This allows the reservoir 1o
i1l during the runoff yer;ad Prior to the initiation of the plan in
1968, the reservoir was fiiled during late winter and early spring, a
period when the natural flows of the river are lowest for the year. As a
result, the entire 100 miles of free-fiowing river below Hebgen Dam were
severely dewatered from February through Aprg§. Electrcfishing data
collected by the DFWP confirmed that this winter dewaterire substantially
reduced trout pepulations throughout the river.

The management plan has eliminated the winter dewatering problem
since water is no longer stored dyring the February through April period,
thereby allowing winter Tlow releases to app?oximate the natural condition.
During tThe run@rf per%@d when the reservoir is filled and releases are
redyced. only the river Tishery between Hebgen Dam and Earthquake Lake is
seriousty jeopardized since the runoff flows of the many tributaries of
the upper river insure that dewatering does not occur in the remaining
97 miles of free-flowing river. The plan basically compromises the trout
g%bherf in 3 miles of the Madison River in order teo protect the fishery
in the remaining %7 miles.

The tributaries of the upper Madison River are essential for
maintaining an acceptable flow in the upper river during the runoff period
when Hebgen Reservoir is filled. In some years, drought conditions or .
ovrmal seasonal flow patterns may require 2 temporary modification of
water management plan. Conseguently, the tributaries may become an

fa s {JJ

aedy

h g
essential water source in other than the normal snow runoff period. To
protect this crucial water supply. 1t is recommended that all unappropriated
waters of ihh major tributaries to the upper Madison River, inciuding the
West Fork, be maintained instream for the pericd of January 1 through
December 27. For the West Fork, this recommendation amounts to about

50,900 acre~feet of water in an average waler year.
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1. STREAM
Avalanche Gulch Creek

2. GENERAL DESCRIPTION .

Avalanche Gulch Creek arises on the west siope of the Beit Mountains,
southwest of Avalanche Butte, and flows 13.9 miles before discharging into
Canyon Fervy Reservoir. The mean gradient of the creek is 158 feet per
mile. A% spring flow levels, the average width of the creek is 10.5 feet.
Approximately 70 percent of the creek is located within the Helena
Matipnal Forest. Major tributaries are Hary Time, S5piliing, and Shannon
Guiches and Cayuse Creek.

Recreational activities along Avalanche Gulch Creek are primariiy
confined to camping and fishing

No historic or current discharge sﬂfarma+;on is availabie Tor the
drainage,

fvalanche Gulch Creek is dewatered below the forest houndary during the
suymmer irpigaticon season. ﬁther concerns that could potentially affect the
stream resource include mining, road construction and vesulting sedimenta-

tion and the overgrazing of the riparian zone by cattle.
3. FISH POGPULATIONS

Fish populations in a 1,000 ft section of Avalanche Gulch Creek were
surveyed by electrofishing on September 18 and October 15, 1980. Rainbow X
cutthroat hybrids andmottied sculpin were the only Tish captured The
electrofishing survey data are summarized in Table 134.

£

Table 134. Summary of electrofishing survey data coiiected for a 1,000 1
section of Avalanche Gulch Creek {{T10ON. RIE, Sec 114}
September 18 and October 15, 1520,

Species Mumber Captured Length Range {inches)
Zainbow X Cutthroat Hybrids 110 1.6
Mottied Sculpin - -

The standing crop of trout in the section was estimated using a mark-
recapture method (Table 135}, This 1,000 ft section supports about 132

1
hybrid trout, weighing 13 pounds.
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Table 13h., [etimated standing crops of trout in a 1,000 Tt section of
Avalanche Gulch Creek (T10N, RIE, Sec 11A) on September 18,
1920, Eighty percent confidence intervals are in parentheses.
Lenagth Per 1,000 ft
Species Group (inches) Number Pounds
Hainhow ¥ Cutthroat Hybrids 3.8 - 5.8 75
' 6.0 - 9.5 55
16.06 - 10.6

132(+14)  13(+2)

4. FLOW RECOMMENDATIONS

Cross-sectional measurements were made in a 168 ft riffle-pool segquence
Tocated 1.5 miles above the forest boundary {TION, RIE, Sec 17A). Five
cross-sections were placad in this seguence. The WETP program was calibrated
to field data coliected at flows of 13.3. 10.7 and 6.2 cfs.

The relaticnship between wetted perimeter and flow for the composite of
two riffle cross-sections is shown in Figure 54, The lower and upper
inflection points occur at approximate flows of 1.5 and 4 cfs, respectively.
Based on an evaluation of existing fishery, recreaticral use, water avail-
ability and other resource information, a flow of 3 ¢fs is recommended for
the Tow flow pericd {July 1 - April 30}.

Flow recommendations for the high flow period {May 1 - June 30; can not
he derived due to the lack of Tong-term flow records for Avalanche Gulch
Creek.
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The relationship between wetied perimeter and flow for 2
composite of two riffie cross-sections in Avalanche Gulch Cresk.
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Beaver (reek
7. GENERAL DESCRIPTION

Reaver Creek arises on the east slope of the Elkhorn Mountaing near
High Peak {elevation 8,534 ft) and flows east for 13.3 miles before dis-
charging into Canyon Ferry Reservoir near Winston, Montana. The mean
gradient of Beaver Creek is 252 feei per mile. AL spring flow levels,
it averages 26.4 Teet in width. Major tributaries Inciude South Fork
Beaver Creek, North Pole Creek and Sawmill Creesk.

Recreational use of the area along Beaver (resek is limited to camping
znd fishing. Fishing pressure in 1975-76 was estimated at 233 fisherman-
days per year (MDFG, 1976). The upper 60 percent of the stream is Tocated
within the Helena National Forest. Land surrounding the lower portion is
nrivately owned and is used mainly for grazing Tivestock.

An existing environmental problem in the Beaver Creek drainage is the
severe dewatering of the privately owned portion of Beaver Creek during
the summer irrication season. Possible mine developmeni, road building,
Togging activity and bank stability problems resulting from jivestock
grazing are concerns that could affect the siream resource.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Beaver Creek were surveyed
1

by electrofishing on September 18 and October 16, 1980. Brook trout and
mottled sculpin were the anly fish species captured. The electrofishing
survey data are summarized in Table 136.

Table 136, Summary of electrofishing survey data collected for a 1,000
ft section of Beaver Creek {T8N, R1W, Sec 15D on September
18 and Cctober 16, 1980,

Specias Number Captured Length Range{inches)

Brook Trout 192 3.7 - 8.5

Mottled Scuipin - -

The standing crop of brock trout in the section was estimated using a
mark-recapture method {Table 137 ). This 1,000 ft section supports an
sstimated population of 458 brook trout, weighing 30 pounds.
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Table 137. Estimated standing crop of brook trout in a 1,000 ft section
.ﬁf Beaver Creek (T8N, RIW. Sec 150) on September 18, 1980.
Fighty perceﬂt confidence intervals are in parentheses.
Length Per 1,000 ft
Species Group {inches) Number Pounds
Brook Trout 3.7 - 5.9 337
£.0 - 8.9 126

458{+101) 30{+6)

4. FLOW RECOMMENDATICNS

Cross-sectional measurements were made in a 233 Tt riffle-pocl sequence
focated near the forest boundary {T8N, RIW, Sec 15D). Five cross-sections
were pilaced in this sequence. The WETP program was calibrated to field data
collected at fliows of 72.6, 12.4 and 5.2 cfs.

The relationship between wetted perimeter and flow for the composite of
all five cross-sections {cascading type stream) is shown in Figure 55
The lower and upper inflection points occur at approximate flows of 4 and 15
cfs, respectively. Based on an evaluation of existing fishery, recreational
use and other rescurce information, a flew of 6 cfs is recommended for the
Tow flew period (July 1 - April 30). TFlow recommendations for the high flow
period {May 1 - June 30) can not be derived due to the lack of long-term flow
records for Beaver Creek.
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Figure 55, The relationship between wetted perimeter and flow for a
composite of five cross-sections in Beaver Creek.
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?. GENERAL DESCRIPTION

Crow Creek begins at the confluence of Tizer and Little Tizer Creeks
orn the east slope of the Elkhorn Mountains (elevation 6,320 i) and flows
76 mites before joining the Missouri River near Toston, Montana. The
siream gradient averages 93.5 feet per mile. Crow Creek averages 23.7 ft
in width at spring flow levels, It is fTree filowing for its entire length.
Major tributaries to Crow Creek are South Fork, Tizer, Little Tizer, Moose,
Clear and Crazy Creeks. The upper 41 percent of the stream is within the
Helena Natiocnal Forest.

Crow Creek 1s severely dewatered during the summer irrigation season
soon aftter Yeaving public iands. The mining that is cccurring in and near
the stream channel and stream sedimentation resulting from over-grazing
are other environmental concerns.

Angler use of Crow Creek is substantial. Fishing pressure in 1975-76
was estimated at 662 fisherman-days annually {MDFG, 1976).

The USGS operated a gauge on Crow Creek af stream mile 16.7 in 1901,
1916-29 and 1966-72. The mean, maximum and minimum flows for the pericd of
record are 47.7, 1,000 and 1.4 cfs, respectively.

3. FISH POPULATIONS

Fish populations in a 1,000 ¥t section of Crow Creek were surveyed by
electrofishing on September 19 and (ctober 16, 1980. Game fish captured
in descending order of abundance were rainbow, brook and brown trout. The
mottled sculpin was the only non-game species collected. The electrofishing
survey data are summarized in Table 138.

Table 138 . Summary of electrofishing survey data collected for a 1,000 ft
section of Crow Creek {T6N, RIW, Sec 23R} on September 15 and
October 16, 1984,

Species Number Captured Length Range {inches]

Rainbow Trout 287 4.0 - 11.2

Brook Trout 35 4= 12,0

Brown Trout i 5.7 - 19.5

Mottled Sculpin - -
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The standing crop of ragﬂbow trout, the predanz“un% trout species in the
as

section, was estimated using a mark-recapture method {Table 13%). This 1,008
ft section supburts an estimated population of 409 rainbow trout, weighing

47 pounds The nopulations of brook and brown troul were too sparse to
reliably estimate using the mark-recapture method.

Table 139. Estimated standing crop of rainbow trout in a 1,000 t section of
Crow Creek {T6N, RIM, Sec 234) on September 19, 1980. Eighty
percent confidence intervals are in parentheses,

Length Per 1,000 ft
Species Group {inches) Number Pounds
Rainbow Trout 4.0 - 5.5 215
6.0 - 9.9 193
10.0 - 11.3 1

409(+52)  40(+4)

4, FLOW RECGMMENDATIONS

Cross-sectional measurements were made in a 177 £t riffle-pool sequence
iocated near the forest boundary {T6N, RIW, Sec 28B). Five cross-sections
were placed in this sequence. The WETP program was calibrated to field
datas collected at flows of 21.7, 40.0 and 72.3 cfs.

The relationship betwean wetted perimeter and flow for the composite
of four riffle cross-sections is shown in Figure 56 . The lower and upper
inflection points occur at approximate flows of 11 and 25 cfs, respectively.
Basad on an evaluation of existing fishery, recreational use, water avail-
ability and other rescurce information, a flow of 14 ¢fs is recommended for
the Tow flow period (July 1 - April 30).

Monthly flow recomendations for both the Tow and high flow periods
are listed in Table 140. The approximate median monthly flows of record
for the USGS gauge on Crow Creek are also Tisted for comparing fo the
recommendations., The recommendations exceed the median flows for the
months of Decemper through March.

The wsnt%“y rﬁccﬁmc%ueiionss when adjusted to fall withing the can%traéﬁis
of water availability for a median water year, aTgant to aporoxi #Pte?y 2377
acro-feat a? water per year or about 61 percent of the fiow that is normal Ey
available at the USES gauge site.
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Table 140. Insiream Tiow recommendations derived for Crow Creek using the
wetted perimeter/inflection point method {low Tlow period} and
the dominant discharde/channel morphology concept (high flow
period) compared to the approximate median flows of record.

Agﬁfaximatep
Recommended Flows Median Flows —
CFS CFS AF

dJanuary 14 8.0 437

February 14 5.0 444

March 14 1.7 719

April 14 32.5 1,933

May 1-15 - 52 114.0 3,391

May 16-312/ 155 215.0 6,322

June 1-15 a0 150.0 4,467

June 16-30 67 118.0 3,510

July 14 45.9 3,068

August 14 21.4 1,316

September 14 19.48 1.178

Gotober 14 17.6 1,082

November -4 14.9 886

December 14 9.8 602

29,905

& ; kg 2 1

Z narived for a 9 year period of record {1921-29) for the USGS gauge at
stream mite 16.7 (TEN, RIW, Sec 23).
F

gf?he bankful fliow, which is presently undefined, should be maintained
for 24 hours during this period.



1. STRCZAM
Deep Creei"'”'”
Z. DESCRIPTION

Deep Creek begins on the west siope of the Belf Mountains at an
slavation of 6,520 feet and flows 28.65 miles to the "Montana Ditch®
couth of Townsend, Montana. The mean gradient is 94 ft per mile.

The stream width during spring runoff averages 34.3 ft. Major
tributaries include North Fork Deep Creek, Cabin Gulch, Sulphur Bar
Creek and the Russell Fork. The upper 56% of Deep Lreek is within the
Uclena National Forest. Land surrounding the lTower portion is privately
owned and is used primarily for hay production.

Recreational use of the Deep Creek drainage is mainly confined to fishing.
The fishing pressure in 1975-1976 was estimated at 450 fisherman-
days annually (MDFG, 1976).

Deep Creek is dewatered immediately downstream of the forest
houndary. The stream has had problems with flcoding in the past.
Sections of Deep Creek have been severely altered as a result of high-
way construction.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Deep Creek were surveyed
hy electrofishing on September 17 and October 15, 1980, Game fish
captured in descending order of abundance were rainbow, brook and
srown trout. The mottled sculpin was the only nongame species col-
iected. The electrofishing survey data are summarized in Table 141.

Table 141. Summary of electrofishing survey data collected for a
1,000 Ft section of Deep Creek (T7N, R3L, Sec. 25D} on
September 17 and Cctober 15, 1580.

Species No. Captured Length Range {inches )
Rainbow Trout 20Z 4.0-13.0

Braok Trout 25 4,6- B.5

Brown Trout 7248 3.1-15.5
Mottled Sculpin - -

The standing crop of rainbow trout, the predominant trout species
in the section, was estimated using a mark-recapture method (Table 142).
This 1,000 ¥t section supports an estimated population of 182 rainbow
trout, weighing 25 pounds. The populations of brook and brown Trout
were Too sparse to reliably estimate ysing the mark-recapture method.
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Tahle 147. Estimated standing crop of rainbow trout in a 1.000 ft section

. @é‘? 58€p Créek . gT?Ng . R3E5 Sec . 25_{}} o Se;}i@mber E?g ; 98{}3 [T

Fighty percent confidence intervals are in parentheses.

Per 1,000 Ft

Species Length Group {inches) Number Pounds
Rainbow Trout 4.0- 5.9 83

5.0- 5.9 8a

10.0-13.0 11

182 (+18) 25 (42)

4, FLOW RECOMMENDATIONS

Crpss-sectional measurements were made in a 227 ft riffle~pool seauence
located near the forest boundary {T7N, R4E, Sec. 30C). Five cross-
sections were placed in this sequence. The WETP program was calibrated
to field data collected at flows of 122.2, 44.8 and 18.0 ¢fs.

The relationship between wetted perimeter and flow for the composite
of three riffle cross-sections is shown in Figure 57 . The lower and
upper inflecticn points occur at approximate flows of 25 ang 50 cfs,
respectively, Based on an evaluation of existing fisnery, recreaticnal
yse, water availability and other resource information a flow of 35
cfs is recommended for the low flow peried {(July 1 - April 30). Flow
recommendations for the high flow period (May 1 - June 3G) cannot be
derived due to the lack of Toeng-term flow information for Deep Cresk.
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Figure 57, The relationship between wetted perimeter and flow for a
composite of three riffle cross-sections in Deep Creek,
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1.  STREAM

e
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Hellgate Gulich Creek

2. GENERAL DESCRIPTION

Helgate Guich Creek arises on the west side of the Belt Mountains and
flows approximately 5.9 miles before discharging into Canyon Ferry Reservoir.
Hellgate Guich Creek has a mean gradient of 212 feet per mile. At spring
flow ievels, the cresk averages 4.7 feet in width.

The upper 70 percent of Hellgate Gulich Creek is within the Helena Hational
Forest. Tributaries include Quartzite, Gabish, Fisher and Killgallon Gulches
and Thompson Creek. HNo historic discharge information iz available for the
drainage.

Environmental concerns that could potentiaily affect the stream resource
inciude mining, sedimentation from road construction and overgrazing by
cattle. The creek is totally dewatered near the forest boundary during the
summer irrigation season.

3. FISH POPULATIONS

A 1,000 ft secticn of Hellgate Guich Creek was slectrofished on July 30,
198G, The section is located upstream of the Torest houndary {TI10N, RIE,
Sec 3C). No fish were captured or seen during the survey.

4. rLOW RECOMMENDATIONS

Cross-sectiona’ measurements were made ina 110 ft  riffle~poo? sequence
tocated immediately upstream of the forest boundary (TI0N, RIE, Sec 3C). Fi
cross-sections were placed in this seguence. The WETP program was calibrate
to field data coliected at flows of 0.8, 1.7 and 2.1 cofs.

Ve
d

The relationship between wetfed perimeter and flow for the composite of
ati cross-sections 1s shown in Figure 58, The lower and upper inflection
points accur at approximate flows of 0.5 and 0.8 c¢fs, respectively. Basad
on an evaluaticn of existing resource information, a flow of 0.5 ofs is
recommended for the Tow fiow period (approximately July 1 - April 30).
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Figure 58, The relationship between wetted perimeter and flow for a
composite of five cross-sections in Hellgate Guich Creek.
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RUBY RIVER TRIBUTARIES
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The study area of the Ruby River Drainage.



1. STREAM

Cottonwood Creek

[

DESCRIPTION

Cottonwond Creek originates in the Gravelly Range approximately 34 miles

south of Alder, Montana, The stream flows in a northeasterly divection for
10.71 miles hefore converging with the Ruby River. The 21.3 sguare mile
drainage is entirvely within the Beaverhead Naticonal Forest. Cottonwood
Cresk has a fairly steep gradient of 5% /71,000 1. It flows through
sparesely timbered slopes in its upper reaches and mountain grassland/
sagebrush communities in its lower reaches. The riparian zone is vegetated
with alder, birch, rose, wiliow, aspen and varicus grasses. Major tribu-
taries *nc:ude the North Fork Cottenwood, Geyer and Iron (reeks. The bottom
substrate within the 25 Tt wide channel consists of boulder, cobble and
gravel. Gravel roads provide access to the upper and lower reaches of the
stream. A USFS campground and picnic area are located along the lower
portien of Cottonwood Creek,

The USFS collected flow data sporadicaliy from May through October of
1972-1976 {Page, 1978). Flows in Cottonwood Creek ranged from a low of 3.8
in September, 1572 to a high of 161.4 cfs in June of 1975, The highest
recorded flow dn 1970 was 101.7 cfs in May. It should be noted that the
1875 and 1976 water years were the highest and the 5th highest, respectively,
for a 38-year period of record for the Ruby drainage.

Lands within the Cottonwood Creek drainage are primarily used for sheep
and cattle grazing and vecreation in the form of hunting, fishing and camp-
ing. The effects of past and present land use activities, especially
Tivestock grazing, on the highly erosive soils of the upper Ruby River
drainage have been a point of dahbate and controversy in recent years.

Page {1978} found extensive rill and gully formation in the upper
Cottonwood Creek drainage, which he atiributed to past overuse by Tive-
stock. Tweniy-three percent of the annual sediment yield in 1975-1976
in the upper Ruby River was ceontributed by Cottonwood Creek. This amounted
te 377 tons/square mile of drainage (Page, 1978). Upper channels are very
confined and of a highly erosive nature with 20-30 ft vertical raw banks
(USFS, unpublished data). Suspended sediment and turbidity readings in
wabtggga@é Creek were the highest and second highest, respectively, out
of 14 sampling stations in the upper Ruby drainags (Pagei 1972}, 1In a
1970 study, Q@tiﬁﬁwgﬁd Creek was found to have the highest average
turbidity reading of the 3% stations sampled in the Beaverbead River
drainage (Elser and Marcoux, 1972).

Water chemistry data colliected sporadically from 1973-1977 on Cottonwood
Cresk show an overall geod quality {Page, 1978). The water ﬁas high levels
of sulfate and major nutrients and a high total alkalinity, hardness and
specific conductance. Watsr quality should not hinder acuatic productivity.

3. FLISH POPULATIONS

A 1,000 1 section located near the mouth of Cottonwood (resk was eleciro-
fished on July 22, 7988, Low numbers of cutthroat and rainbow trout were
captured in Cottenwoad Creeck {Table 143}, OF the five trout captured, none
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were less than 5.9 inches, suggesting poor reproduction in the stream.
Mottled sculpin and longnose dace were the nongame species present.

Tabie 143, Suymmary of electrofishing survey data collected for a 1,000
ft section of Cottonwood Creek {T10S, R3W, Sec. 30} on July

22, 1980,
Species No. Captured Lenuth Range {inches)
Fainbow Trout 4 5.9-11.3
Cutthroat Trout 1 15.5

Mottled Sculpin - -
Longnose Dace - -

Due to the Tow numbers of fish captured, a pocpulation estimate could not be
ohtained for Cotionwood Creek.

Haugen {1975} electrofished three sections of Cottonwood Creek in
1974. He found no game fish in the section corresponding to the 1980
study section, one cutithrcat trout in the middle section and no game
fish in the upper section. He believed that bank instability and the lack of
adequate stream cover, pools and spawning areas were limiting the fishery.

4. FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 79 ft riffle-run sesguence
near the mouth of Cottonwood Creek {T10S, R3W, Sec. 90). Five cross-
sections were placed in this seguence. The WETP program was calibrated
to field data collected at flows of 5.3, 22.7 and 25.8 cfs.

The relationship between wetted perimeter and flow for the composite
of two viffle cross-sections is shown in Figure 59 . Lower and upper
infiection points occur at 4.5 and 6.5 cfs, respectively. Based on an
evaluation of existing fishery and other resource information, a flow of
4.5 efs is recommended for the Tow flow pericd (July 16 - May 15). Due
to the lack of long-term flow data for Cottonwood Creek, recommendations
for the high flow period (May 16 - July 15) cannct be derived.
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STREAM

‘Fast Fork Ruby River

'

DESCRIPTION

The Fast Fork Ruby River originates in the Gravelly Range of southwest
Moniona and Flows for 7 miles in a northeasterly directicn before con-
verging with the West and Middle Forks to form the Ruby River. The 16.3
square mile drainage is controlied entirely by the USFS. Although
theve are numerous small tributaries to the East Fork Ruby River, Tributary
Creek is the only named stiream. The East Fork Ruby River has a
fairly steep gradient of 50 ft per 1,000 ft. The riparian zone is vegetated
with willow, birch, alder and cinguefoil. The bottom substrate of the 15
ft wide channel consists primarily of boulder and cobble.

Flows have been sporadically measured by the USFS from May through
September, 1975-1976 (USFS, unpublished data). Flows ranged from a Tow
of 6.9 cfs in September, 1975 to a high of 140.7 cfs in July, 1975,
The highest recorded flow for 1976 was 132.6 cfs in late May. 1t should
he noted that 1975 and 1976 were the highest and fifth highest water years,
respectively. in a 38-year period of record for the Ruby River drainage.
No water is presently being diverted from the Last Fork.

{ande within the Fast Fork Ruby River drainage are primarily used for
cattle and sheep grazing and recreation in the form of hunting, fishing
and camping. £ cow camp is located on the lower portion of the stream
near the mouth. Other than a road paralleling the lower mile and the
headwater area, this stream is accessible only by foot or horse.

The effects of past and present land use practices, especially Tivestock
grazing, on the fragile and highly erosive sails of the tasi Fork Ruby River
drainage have been debated for the past decade.

Page (1578) attributed extensive gully and yill formation near the
rest of the Gravelly Range to grazing abuse early in the century. This
and deterioration has concentrated and increased runoff in the East Fork
Ruby River drainage. The average annual suspended sediment yield for the
Fast Fork during 1975-1976 was 246 tons/square mile of drainage, second
nly to Cottonwood Creek in the upper Ruby River drainage. In 1974,
ser and Marcoux (1972} found the East Fork Ruby River to have the
cond highest turbidity of 39 stations, the shallowest average depth,
d the Iowest amount of undercut hanks. The USFS didentified poor habitat
anditions, extensive bank and bottom scour, inadequate pool development and
ock trampling as factors affecting the aguatic resource (MDFWP, 1980b).
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5$Srad%€ water chemistry samples collected by the USFS during 1974-1977
suggest good water qua?zig for the East Fork Ruby River (USFS, unpublished
data and Page, 1978). Major nutrients and total dissolved solids are

avaliable for a productive acuatic ecosystem.
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FISH POPULATIONS

A 2,000 ft section of

t Fork Ruby River was electrofished iﬁ
£, 1970 and a 3,566 Tt ember

ast

ticn was elecirofished in September, 1975
erson, 1976}, Game Tish captured were
nbow trout, cutthreat trout and rainbow x cutthroat hybrids. The
mottled scuipin was the only nongame species present {Table 144). )
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Tahie 144, Summary of electrofishing survey data coliected for a 2,000
ft section of the Fast Fork Ruby River {T115. R3W, Sec. §)
on-August 19 and 25, 1870 and a 3,566 Tt section {?ilsg R3W,
Sec. 5) on September 19, 26 and 30, 1975.

Specieas No. Captured Length Range {inches)

1970 1975 1970 1975
Rainbow Trout 46 30 ' 3.7-13.6 4.0-15.6
Cutthroat Trout - & - - 4.0- 8.8

Rainbow » Cutthrozat
Hybrids 26 18 4.2-10.8 £.1- 8.5
Mottied Sculpin - - - -

The standing crop of trout in the 2,000 ft section was estimated in
970 using a mark-recapture method {Table 145}, This section supports
about 47 trout, weighing 6 pounds, per 1,000 ft of stream. This popu-
ation is severely de&ressed when compared to other streams electvrofished
in
the

st el 5 md

the Beaverhead Naticonal Forest. Of the three forks of the Ruby River,
Fast Fork supports the lewest trout biomass.

Table 145, Estimated standing crop of trout in a 2,000 i section of East
Fork Ruby River iTi S, R, Sec. 5) on August 18, 1870, Eidghty
percent confidence intervals are in parentheses,

Per 1,000 FT
Species Lenoth Group {inches)  Nuwmber Pounds

Cutthroat, Rainbow and Rain-
bow ¥ Cutthroat Trout

Hybrids 4.0- 5.9 26
5.0- 9.9 15
10.0-13.6 4

27 (+10) 6 {*2)

4. FLOW RECOMMENDATIONS

Cross-sectional data were collected in a 50 Tt subreach located near
the moyth of the Fast Fork Ruby River {7175, R3W, Sec. BB). Five cross-
sactions describing the riffle-run habitat were placed within the sub-
reach, The WETP program was calibrated to fTield data collected at flows
F 7.9, 24.7 and 34,3 cfs.

iationship between wetted perimeter and flow for a single
s-section is shown in Figure 60, Lower and upper
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inflection points occur at flows of 9.0 and 11.0 cfs, respectively.
Based on an evaluation of existing fishery, water availability,
recreational use and other resource information, a flow of 9.6 ¢fs
is recommended for the low flow pericd (July 16 - May 15). Flow
recomendations for the high flow period (May 16 - July 15} cannot
he derived due to the lack of Teng-term flow data for the East Fork

Ruby River.
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The Middle Fork Ruby River originates in the Gravelly and Snowcrest
Ranges Tn southwest Montana approximately 36 miles south of the town of
Alder, Montana. 1t flows for 9 miles before converging with the East
and West Forks to form the Ruby River. The 55.4 sguare mile drainage,
which consists of sagebrush covered lowlands and sparsely timbered foot-
hills and mountains, is controlled entively by the USFS. Major tributaries
to the Middle Fork Ruby River include Basin, Corral, Shovel, Deer, Poison,
Hawkeye and Bear Crecks. The 20 ft wide meandering channel has a
gradient of 12 ft per 1,000 ft. The riparian zone is vegetated with
Eirch, atder, willow, grasses and forbs. A graveled road paraliels the
stream its entire lengtn. Angler log information collected by the DFWP
show that the catch of gamefish consists entirely of rainbow trout,
averaging 10,6 inches in length (MDFWP, 1980b).

The USFS collected sporadic flow data from May through September,
975-1976 (USFS, unpublished dataj. Flows during this period ranged from
«fe in August, 1975 to 224.3 c¢fs in June, 1975. The highest re-

Flow in 1976 was 75.2 cfs in June. 1t should be noted that 1975
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crded
nd 1976 were the highest and fifth highest water years, respectively,
3
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B-vear period of record for the upper Ruby drainage. No water is
tly being diverted from the stream.
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Cattie and sheep grazing and recreation are the primary land use activ-
ries in the Middle Fork drainage. The effects of past and present land
tiyities, especially Vivestock grazing, on the fragile and easily
Te soils of the upper Ruby River Valley have been debated for over
ecade.

[l o

laugen (1977} found bank instability in the Ruby drainage to be
greatest above the three forks. Much of the instability was

buted to Tivestock or livestock related activities. In comparing
hree forks of the Ruby River and streams from other drainages in
caverhead River basin, Elser and Marcoux {1972) collected physical
-

m

howing the Middie Fork Ruby River to have the greataest average

eam width, highest total exposed bank and the lowest percent cover

o total surface arca. Although turbidity readings in the Middle Fork

Ruby River were average in comparison to other streams in the Ruby

River drainzge, measyrements were two to three times higher than those
found ir other streams in the Beaverhead River drainage (Elser and Marcoux,
1972].

B
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Haugen (1977} recommended that allotments on the upper Ruby River
{Middle and West Forks) should be anaiyzed to see what adjustments could
nade to improve ripavian habitat gquality and auantity. The USFS identi-

ed a general detericrating habitat trend in the Middle Fork with specific
Himiting facters being the sedimentation of riffies, inadequate pos|
Topment, bark scour and a generally highly erosive drainage {MDFW?,
by, During the 1980 Tield season, a cooperative effort by the

}
and MOFWP for habitat rehabilitation of a section on the Middle
Q
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In reviewing water chemisiry data collected sparad?ca%?y during 1974-1877
by The USFS, ﬁater quatity of the Middie Fork Ruby River appears good [USFS,
urpub ished data). Based on existing. levels of major nutrients, the stream
i3 fap?ﬁle of sustaining a higher aguatic productivity than {s presently
sccyrring.

3. FISH POPULATIONS

A 1,650 ft sectieﬁ of the Middle Fork Ruby River was electrofished on
August 20 and 25, 1970 {Elser and Marcoux, 1577). A 2,643 ft section in the
immediate vicinity of the 1970 secticn was e?ectrefasned on September 19, 26
and 30, 1975 {retersan 1576}, Game fish present were cutthroat trout,
rainbow trout and rainbow x cutthroat hybrids. The mottied sculpin was the
enly nongame species capturad. The 1970 and 1975 eéectr@fash1ﬁg survey
data are summarized in Table 146,

Tabie 146. Summary of electrofishing survey data collected for a 1,650
ft section of the Middie Fork Ruby River {7175, R3W, Sec.
70} on August 20 and 25, 1970 and a 2,643 ft section {7115,
R34, Sec. 70) on September 19, 26 and 30, 1975.

Species No. Captured Length Range {inches)
1970 1675 1970 1975
Cutthroat Trout 12 12 4.7-10.3 5.0-11.8
Rainbow Trout 11 2 6.4-10.1 6.0~ 9.7
Rainbow x Cutthroat Hybrids 11 k1 4.7-16.9 5.0-11.6

Motilied Scuipin - - - -

The standing crops of trout in the sections were estimated using a
mark-recapture method {Table 147). In 1970, the Middle Fork supported
an estimated & pounds of trout per 1,000 ff of stream and B pounds per
1,000 £t in 1875, OF thestreams e?ectrﬁTishe@ in the Beaverhead National
?ﬁre§t the Middie Fork Ruby River supports one of the lowest trout popula-
tions. The condition (length to weight rdatio) for all length grgupg of trout
was well below average for streams surveyed in the Beaverhead N.F

Table 147, Estimated standing crop of trout in a 1,650 ft section of
the Middle Fork Ruby River (T11S, R3W, Sec. 70) on August
20, 1570 and a2 2,643 section {T11S, R3W, Sec. 70) on September
19, 1975, Edichty percent confidence intervals are in

parentheses.
Per 1,000 Ft
_ ; 1970 1975
Species Length Group {inches)  Number Pounds Number Pounds
Ralnbow Trouyt, Cut- 4.7~ 5.9 2 5
throat Trout and 6.0~ 9.9 16 20
RBainbow x Cutthroat 106.0-11.8 G &

Hybrids
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Table 147 continued. FEstimated standing crop of trout in a 1.650 ft
section of the Middle Fork Ruby River (7115, R34,
Sec. 70) on August 20, 1970 and a 2,643 section
(T11S, R3MW, Sec. 70) on September 19, 1975,
Cighty percent confidence intervals are in paren-

theses.
Per 1,000 Ft
1470 1675
Spacies Length Group (inches)  Number Pounds Number Pounds

27(+6) 6(+2)  41(+17)8(+3)

4, FLOW RECOMMENDATIORS

Cross-sectional data were collected in a 105.8 ft subreach located
in T115, R3W, Sec. 5B. Five cross-sections describing the riffle-pool
habitat were placed within the subreach. The WETP program was cali-
brated to field data collected at flows of 11.2, 42.5 and 96.7 cfs.

The relationship between wetted perimeter and fiow for a combosite
of two riffle cross-sections is shown in Figure 61 . Lower and upper
inflection points occur at 7 and 17 cfs, respectively. Based on an
svaluation of existing fishery, recreaticnal use, water availability
and othar rescurce information, a flow of S cfs is recommended for the
Jow Tiow period {July 1 - April 30). Due to the lack of long-term flow
data for the Middle Fork Ruby River, recommendaticns for the nigh flow
period {(May 1 - June 30) cannot be derived.
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The Ruby River originates at the convergence of its Ebast, West and Middle
Forks and Tlows in a northwesteriy direction for about 92 miles before con-
veraging with fhe Beaverhead River near the town of Twin Bridges, Montana.

The upper 14 mites of river flows through the Beaverhead N,F.. Ruby Reser-
voir, an irrigation impoundment with a usable storage capacity of 38,850 acre-
fcwbs is Tocated approximately half-way down the drainage. The upper Ruby
Valley 1s characterized by a broad floodplain bounded on the west by the
steep, mountainous Snowcrest Range and the east by the more gentle, rolling
Gravelly Range, CElevations in the upper Ruby River Valley range from 5,900

to 1C,500 ft, Average annual precipitation varies between 20-45 inches.

Yegetetive cover in the upper drainage is composed of 61% grassland,
12% forest, 13% subalipine grassiand, 12% noncommercial timber and 2% wet
meadow and willow bottom (Page, 1978). Riparian species are primarily
witlow, alder, birch and numercous grasses and sedges

Lands within the upper Ruby River drainage are primarily controiled
by the USFS {(97%) with the remainine three percent owned by private
individuals. The 214 sg wile drainage contains 925 miles of stream
channel. Average gradient of the 50 Tt wide Ruby River channel is fairly
constant at 7 FE/1.000 ft.

Sporadic flow measurements have been collected for the Ruby River
at the USFS boundary from August, 1975 - Qctober 19786 (Page, 1978).
Flows during this pericd varied from a Tow of 30.5 cfs in Gctober, 1576
to a maximum ef 536.3 ¢fs in June, 1976, It should be noted that the
1075 and 1976 water vears were the highest and 5th highest, respectively,
in the 38 vears of vrecord for the upper Ruby River.

Historically, the summer range of the upper Ruby basin was used by
american bison, bighorn sheep, Drengﬂorn antelicope and grizzly bear.
Beginning in the Tate 1800°s this superior grassland was severely over-
zeﬁ by domestic sheep and cattie {Page, 1978). 1In 1902, with the

gra

astablishment of naticnal forests, the h;g% country was alicted for

shee p @asiure and the low ranges for cattle. Today, afier a

0% and 50% veduction of sheep and cattle, respectively,

the range lands of the upper Ruby are managed on a rest rofation grazing

system {Best, 1973}, Presently 5,309 cattie and 3,800 sheep are using

the summer rangeland {(Best, 1979). 9
Other land uses in the upper Ruby Valley include recreation in the )

form of fishing, hunting and camping, timber harvesting and Timited

amounts of mining. Gr%ge" roads, which paraliel the river and many

af itz iribugtaries, allow excellent access to the entire drainage.

Fishing pressure from the headwaters of Ruby River to the USFS
boundary during May, 1975 1o April, 1976 was estimated by mail survey
at 307 person-days (MOFG, 1978). This averages ahout 22 person-days/

stream mile/year. The hunting district encompassing the upper Ruby
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drainage is one of the most popular hunting areas for mule deer and elk
iy Montana. Over 13.000 hunter-days were recorded for elk in 1973 '
(MDFWP, 1980a).

The effects of livestock grazing on the unstable and easily
ercdible soils of the upper Ruby River Yalley have received con-
ciderable debate and research. Continued heavy livestock use
denude upland areas of soil stabilizing plants, reducing the water
holding capacity of the soil and increasing sediment yields to the
watershed (Bowers et al., 1679). Livestock trampling.and grazing of
the riparian zone will eliminate needed fish cover and shade and lead
to bank stability problems. This could furtheriead to water temperature
increases, the widening of the stream channel and reductions in water
depth.

The soils of the upper Ruby River valley are highly sysceptible to
erosion and mass wasting {Page, 1978). The overgrazing of these areas
in the late 1800's resulted in the formation of extensive rills and
gullies. The annual suspended sediment yield in the upper Ruby River
averaged 35,274 tons in 1975-1676 {Page, 1978).

A riparian zone survey cenducted in 1976 identified €21 bank
instability sites on the upper 14 miles of Ruby River {Haugen, 1977).
i ivestock and livestock related activities were the apparent cause
in 468% of these sites. Streambank and cover ratings were lowest in
the channel above the convergence of the three forks. Only 30-40% of
the streambanks surveyed had overhanging cover that was available for
fish.
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Severe sedimentation by extremely fine materials exists in the main
river ac well as in the major tributaries to the upper drainage {Haugen,
1977).  Turbidity measurements in the main river were found to increase
considerably below the confluence of the three forks {Elser and Marcoux,
1672). The upper Ruby River drainage had the higest turbidity readings
when compared to three other drainages in the Beaverhead River Basin
{Eiser and Marcoux, 1972Y.  Intergravel permeability was found to be
helow those levels needed for good trout egg survival (Haugen, 1977).

The water chemistry of the upper Ruby River falls in the range
common to streams in southwestern Montana (Page, 1978). Major nutrients
ave available for a productive aquatic envivonment. These waters are
classified ag a calcium bicarbonate fo sodium suifate type.

Tt is believed that Warm Springs Creek, a tributary of the upper
Ruby River, has substantially increased the aguatic productivity of
the main river below its confluence. Levels of major nutrients, the
specific conductance and the dissolved solids in the main river below
the confluence are greater than those reporied above (Page, 1673}.
The 68-70 F Warm Springs water stahilizes the temperature of the Ruby
River throughout the year and increases minimum water temperaiures
(Peterson, 1976). This influence is of a positive nature to the aguatic
resource by decreasing the severity of winter water temperatures and
increasing Tish food production throughout the year. =



3. FISH POPULATIONS

Due to existing current fisheries information for the upper Ruby
Ziver, Fish ponulations information was not collected during the present
Jtduf, in Sepbember, 1978 and August, 1976, a 4,100 Tt section located
at the USFS houndary and downstream of the mouth of Warm Springs Creek
w&g electrofished {Peterson, 1976 and 1979). Game fish captured in

descending order of abundance were rainbow trout. mountain whitefish
nnd brown trout. Mottled sculpin, iomgnose dace and longnosse, white
and mountain suckers were the nongame species present {Table 148}

Tabie 148. Summary of electrofishing survey data collected for a 4,100
ft section of the upper Ruby River {795, R3W, Sec. 17C and
180} on September 3 and 11, 1575 and August 17 and 25, 1976.

Species MNo. Captured Length Range {inches)
1875 1976 1875 1875
¥zinbow Trout 727 564 3.5-15.2 3.4~-13.5
Mountain Whitefish 143 B3 4,0-17.3 8.3-15.5
Erown Trout oy 3z 13.3-17.0 11.8-18.2

Longnose Dace - - - -
Mottied Sculpin - - - -
Longnose Sucker - - - -
dWhite Sucker - = - -
Mountain Sucker - - - -

The standing cropsof gamefish in the section were estimated using
a mark-recapture method {Table 149}, 1in 1975, the section supported about
720 gamefish, weighing 114 p@undss per 1,000 ft of stream. The estimate
for 1976 was 608 gamefish, weighing 137 p@unds, per 1,000 ft. The
rainbow trout, the pred@m1pant game Species. c&mprlsed over 90 and 55%
of the gamefish numbers and biomass, respectively, in both years.

& 149, Estimated standing crops of gamefish in a 4,100 ft section
of the upper Ruby River (T9S, R3W, Sec. 17C and 180} on
September 3, 1975 and August 11, 1976. Eighty percent con-
fidence intervals are in parentheses.

Sepntember, 1975

Per 1,000 FL

Species Length Group {inches} Number Pounds
fainbow Trout 4.0- 5.9 532

6.0~ 9.9 B9

10.0-15.2 38
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Teble 149 continued. Estimated standing crops of gamefish in a 4,160
fr section of the upper Ruby River (T39S, R3W,

. Seﬂ RE !L ﬁﬁé -gijf;} Qn Se‘pte%’i‘%her‘ 3‘5 ‘39?5 @ﬁ@ﬁiugugt TP

11, 1976. FEighty percent confidence intervais are
in parentheses.

Sentember, 1975

s Per 1,000 Ft
Species Lenath Group (inches) Number Pounds

659 (+136) 63 (+8)

Srown Trout | 13.3-17.6 15 (+#2) 18 (+2)
Mountain Whitefish 10.0-17.9 45 (+9) 32 {+6}
Total Gamefish 720 ($136) 114 (+10)
August, 1976
Rainbow Trout _ 4.0- 5.5 281
£.0- 8.9 228
10.0-13.5 4G
549 (+123) 81 (+14)
Grown Trout 14.0-18.2 16 {+7; 22 {+10}
Mountain Whitefish 10.0-15.5 43 (+14) 34 (+12)
Total Gamefish 608 (+124} 137 {jﬁi}

Fiye sections of the upper Ruby River, ranging from 4,100 o 7,125
ft in length, were electrofished in 1976 (Peterson, 1573}, Four of the

sections were located upstream of the USFS boundary and ore was downstream.

Painbow trout were the predominant gamefish in a1l sections. Brown trout
were present in the lower three sections, while mountain whitefish were
present in all five secticns. Bamefish standing crop estimates were
obtained for the five sections.

The biomass of gamefish in the section immediately below the con-
fluence of Warm Springs Creek is 4-7 times greater than the biomass
in the three sections upstream of the confluence {Figure 62 ).
Several factors, including the flow contibution of Warm Springs Creek
and a general improvement in bank cover may be causing this increase.
Gamefish populations again substantially decrease as the river progresses
downstream of Warm Springs Creek (Figure 62 ). Irrigation diversions,
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poor aquatic habitat conditicns resulting from overgrazing,and the
progressive Ailution of -the flow -of Warm -Springs Cresk. arve.probably. ...
contributing to this decline.

4. FLOW RECOMMENDATIONS

A 155 ¥t subreach on the upper Ruby River at the USFS boundary
(795, R3W. Sec. 180) was selected for the coliection of cross-sectional
data. Five cross-sections defining the riffle-pool habitat were placed
within the subreach. The WETP program was calibrated to field data
collected at flows of 93.4, 177.8 and 321.3 cfs.

The relationship betwsen wetted perimeter and flow for a compesite
of two riffle cross-sections is shown in Figure 63 . Lower and upper
inflection points cccur at 55 and 120 cfs, respectively. Based on an
evaluation of existing fishery, recreational use, water availability
and other resource information, a flow of 85 c¢fs is recommended for the
Tow flow pericd (July 16 - May 15). A recommendation for the high flow
period {May 16 - July 15} cannot be derived for the upper Ruby River
due to the lack of long-term flow information.
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River.
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1. STREAM

Warm Springs Creek

)

DESCRIPTION

Wwarm Springs Cresk flows in a westerly direction for 9.4 miles before
converging with the Ruby River, 3.5 miles above the USFS boundary. It
fiows through a broad valley bordered by the steep, rocky Greenhorn Range
on the west and the more gentle Gravelly Range on the east. HNipety-
eight percent of its 48.8 square mile drainage is controlied by the USFS.
The remaining 2% is owned by private individuals and miners. Vegetative
cover within the drainage consists of 72% grassland/sagebrush, 14% forest,
10% noncommercial forest and rocky slopes, 2% subalpine grassiand and
2% willow bottom and wet meadow {Haugen, 1977). The riparian zone is
vegatated with conifer, willow, birch and varicus grasses and forbs.
Tributaries include Coyote, Davis and the Middie and South Forks Warm
Springs Creeks. The majerity of the flow in the Tower 2.5 miles
originates from numercus warm springs. During the summer months these
70 F waters contribute approximately 91% of the flow in the Tower stretcnes
(Pierce, 1966). The channel has an average gradient of 39 ft per 1,000
1.

Flows in Warm Springs Creek have been sporadically measured by the
USFS during the snow-free months of 1972-1976 {(USFS, unpublished data).
Fiows during the summer season are fairly constant at 62-70 cfs. The
minimum and maximum flows measured were 48.5 cfs in October, 1876 and
142.8 cfs in June, 1975, respectively. In July, 19656, Pierce (1966}
measured the additive flows of the Warm Springs at 54.5 ¢fs.

Lands within the Warm Springs Creek drainage are used for sheep and
cattie grazing, togging, mining and recreation in the form of hunting, hiking
and fishing. Fishing pressure on Warm Springs Creek during the period of
May, 1975 through April, 1976 was estimated from a mail survey at 373
person-days (MDFG, 1976}. This amounts to about 40 person-days/stream
mile/vear. Angler log data compiled by the DFWP shows that 50% of the
catch consists of rainbow trout, averaging 11.8 inches in Tength. Brown
trout, averaging 14.1 inches, comprise the remaining 50% (MOFWP. 1980b). An
improved gravel road parallels the lower and upper stretches of the
stream, providing easy access throughout much of the basin.

Siltation, bank encroachment by agriculture, road building and
svergrazing of the riparian zone have been identified as existing
envirenmental problems in the Warm Springs Creek drainage {MDFWP, un-
pubiished data and Haugen, 1975). It is believed that Warm Springs
Creek, through increased water quaility and quantity, increased nutrient
leyels and stabilizing water temperatures, has substantially increased
the aguatic productivity in the Ruby River below its confluence. When
comparing major nutrient levels, specific conductance, and total dissolved
solids in the Ruby River above and below the confluence of Warm Springs
Creek, these parameters were higher downstream (Page, 1978). The 68-70
Fwater of Warm Springs Creek tends to stabilize water temperatures in the
Ruby River below its confluence (MDFWP, unpublished data). This warm
water has a positive influence on the aquatic productivity by increasing
fond supply and reducing winter water temperatures and ice formation. A 47



£01d increase in the gamefish population of the Ruby River immediately below
+he confluence has been documented by Peterson {1979}, The flow of Warm
Springs Creek is extremely important for the maintenance of gamefish popuia-
tions in the Ruby River. Warm Sprinas Creek alsoc provides spawning and
rearing habitat for trout residing in the Ruby River.

Measurements of suspended sediment and turbidity in Warm Springs Creek
were the Towest and second lowest, respectively, of 13 stations in the
upper Ruby River drainage (Page, 1978). Sediment yield from this drainage
during 1975-76 was measured at 83 tons/square mile, the jowest of any
of the sampling stations in the Upper Ruby drainage {Page, 1978).

3. FISH POPULATIONS

A 1,000 ft section Tocated downstream of most of the Warm Sorings
was electrofished on July 22 and August 14, 1980. Game fish present
included rainbow trout, cutthreat trout, rainbow x cutthroat hybrids and
meuntain whitefish {Table 150}, No game fish smaller than 7 inches were
capturad. Nongame species present were longnose dace, longnese sucker,
mountain sucker and a species of special concern, the stonecat (Notorus
flavus). This is the only mountain stream in western Montana where this
small member of the catfish family is found {Brown, 1871}. Its normal
habitat is lowland warm water streams throughout the Tower Misscuri River
drainage of Montana.

Table 150. Summary of electrofishing survey data collected for a 1,000
ft section of Warm Springs Creek {795, R3W, Sec. 22B} on
July 22 and August 14, 1980.

Species No. Captured Length Range {(inches)
Rainbow, Cutthroat and Rain-

bow x Cutthroat Hybrids 24 7.7-12.7
Mountain Whitetish 3 13.6-14.6
Stonecat 4.0~ 6.1

Longnose Sucker - -
Mountain Sucker - -
Longnose Dace - -

Oue to the low numbers of trout captured. the standing crop could not
be estimated. Although conditions appear favorable for trout, water
temperatures during the summer months are evidentiy high enough to
Timit their abundance below the warm springs.

Pierce [(1966) sampled three secticns of Warm Springs Creek, above,
within and below the iniset of the spripngs. When all other parameters
wove eqgual, 1.2, habitat, cover, and volume of flow, he found the:
distribution of stonecats tied directly to temperature. Their numbers
~increased tenfold below the warm springs. Numbers of Tongnose sucker,
longnose dace and mountain sucker also increased. Only trout and mottied
sculpin decreased downstream of the springs.
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An electrofishing survey of Warm Springs Creek by Haugen (1975}
found no game fish below the inlet of the springs. Rainbow and cut-
throat trout were captured in sections above the springs. Thirty to
thirty-nine trout. measuring 2.1-12.1 inches in length, were captured in
gach 300 Tt section.

4. FLOW RECOMMENDATIONS

A 153 Ft subreach in 793, R3W, Sec. 228 was selected for the collection
of cross-section data. Because the majority of the flow in this reach
originates from springs, the flows remained stable at 72-76 cfs through-
agut the field season. Consequently, the collection of the field data
neaded to calibrate the WETP program could not be completed.

Warm Springs Creek is spring fed and not appreciably influenced by
snow-melt. Spring creeks receive special consideration in the instream
flow program of the DFWP. Spring creeks in general are a highly
utilized recreational resource that can provide cutstanding habitat for
waterfowl, trout and other fish species. Due to the unique features of
the spring creek environment and their high recreational value, all
effort should be made to prevent the further degradation of the Tew
remaining spring creeks in southwest Montana. Water withdrawals would
only accelerate the demise of this already declining aguatic resource.

It is, therefore, recommended that all existing unappropriated
waters of Warm Springs Creek remain instream for purposes of maintaining
fich and wildlife habitat in both Warm Springs Creek and the Ruby River
heiow its confluence for the period of January 1 through December 31.
Rased on limited flow data, this recommendation amounts to an approximate
year-round flow of 70 c¢fs or about 50,666 acre-feet of water per year.



1. STREAM
dest Fork Ruby River

DESCRIPTION

]

The West Fork Ruby River originates in the Snowcresl Hange of soulh-
wast Montana and Fiows in a northeasterly divection for 6.5 miles before
converging with the Middle and East Forks to form the Ruby River. Lands
within the 21.5 sguare mile drainage are entirely within the Beaverhead
Nationpal Forest. Major tributaries include Timber, Noname, Beaver,

Big Spring, Coal Spring and Yakama Creeks. The 12 ft wide channel has

a fairly steep gradient of 63 /1,000 ft. The riparian zone is

vegetated with alder, birch, cinguefoil, willow and grasses. The bottom
substrate is composed of gravel and cobbie. The upper drainage consists
of sparsely timbered slopes while the lTower portion is comprised of grass-
tand-sagebrush plant communities. An undevelcped rocad parailels the
cstream between its mouth and headwaters.

The USFS collected sporadic flow data for the West Fork from May
through October, 1975-1976 (USFS, unpublished data). Flows ranged from
a Tow of 2.8 cfs in October, 1975 to a high of 107.6 cfs in July, 1975.
The highest flow recorded in 1976 was 48.6 cfs in June. 1t should be
noted that 1975 and 1976 were the highest and fifth highestwater years,
respectively, for a 38-year period of record for the Ruby drainage. No
water is presently being diverted from the West Fork.

Lands within the West Fork Ruby River drainage are primarily used for
sheep and cattle grazing and recreation in the form of hunting, fishing
and camping, The effects of past and present land use activities,
especially 1ivestock grazing, on the fragile and easily erodible soils
of the EFast Fork Ruby River drainage have been debated for the past decade.

Haugen (1977} found that the West Fork Ruby River had the highest
entrapped bedload, which consisted of extremely fine material, in the upper
Ruby River drainage. In comparing the three forks of the Ruby River and
streams from other drainagaes in the Beaverhead River basin, Elser and
Marcoux {1572) reporied the West Fork to have the Towest amount of stream-
bank cover available to fish, the Towest total cover and the Towest percent
teial cover to total streambank. The West Fork Ruby River also had the
third hichest suspended sediment levels in a study of 14 stations in the
Ruby drainage (Page, 1978}, The average sediment yield for 1975-1976 in
the West Fork Ruby River was 201/tons sguare mile or 12% of the total sus-
pended sediment in the Ruby River. Haugen {1977} recommended that allotments
on the upper Ruby River {Middle and West Forks} should be analyzed to see
what adiustments could be made o imorove riparian habitat and guality and .
guantity.

Water chemistry samples from the West Fork Ruby River collected
sporadically from 1574-1977 by the USFS suggest that water is of overall
good quality {(USFS, unpublished dataj. From the levels of all major
nutrients, sum of dissoived constituents, and specific conductance
measuyved, there appears to be available nutrients in the system for
greater productivity than is presently occurring.
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3. FISH POPULATIONS

AT.900 Tt and 4,125 £t section of the West Fork Ruby River was
electrofished in August, 1970 and September, 1975, respectively (Elser
and Marcoux, 1977 and Peterson, 1976). Game fish present during both
vears were rainbow and cutthroat trout, rainbow x cutthreat hybrids
and mountain whitefish. The mottied sculpin was the only nongame species
captured. The elecirofishing survey data for both years are summarized
in Table 1571.

Table 151, Summary of elecirofishing survey data collected for a 1,900
£t section of the West Fork Ruby River {7115, R3W, Sec. &
and 6} on August 19 and 25, 1570 and a 4,125 ft section
{T115, R3W, Sec. 5 and &) on September 16 and 30, 1975.

Species No. Captured Length Range {inches)
1970 1975 1970 1975

Cutthroat Trout - 16 - 5.3-10.4

rainbow Trout 5 4 5.4-13.1 65,.2-15.5

Rzinbow x Cutthroat Hyvbrid 19 14 6.2-10.8 6.1-12.4

Trout '

Mountain Whitefish 4 - 16.7-15.2 -

Mottled Sculpin - - - -

The standing crop of trout in the 1,300 ft section was estimated
in 1870 using a mark-recapture method (Table 152). This section supports
about 32 trout, weighing 12 pounds, per 1,000 ft of stream. OF the
streams electrofished in the Beaverhead National Forest, the West Fork
Ruby River supporis ons of the Towest standing crops of trout. Few of
the trout captured were less than 7 inches, suggesting reproduction
problems .due to the scarcity of siit-free spawning areas and/or the inability
of trout eggs to survive in the siit laden gravels. Immigration from
tributary streams may be the only form of recruitment to the West Fork
trout popuiation.
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Table 152 Estimated standing crop of trout in a 1,900 ft section of
the West Fork Ruby River (T11S, R3W, Sec. 5 and &} on August
19, 1970, Gichiy percent confidence intervals are in
parentheses.
_Per 1,000 Ft
Species Length Group {inches)  Number Pounds

Rainbow, Cutthroat and
Rainbow x Cutthroat

Aybrids 5.0~ 5.9 1
5.0- 9.9 16
10.0-13.1 15

4. FLOW RECOMMENDATIONS

A 81 Tt subreach Tocated near the mouth of the West Fork Ruby River
was selected for the collection of cross-sectional data {T11S, R3W,
Sec. 5B}. Five cross-sections describing the riffle-run habitat were
placed within the subreach. The WETP program was calibrated to field
data coltlected at flows of 10.6, 14.7 and 31.2 cfs.

The relationship between wetted perimeter and fliow for the
composite of two riffle cross-section is shown in Figure 64. The Jower
and upper inflection points occur at 6 and 14 cfs, respectively. Based
on an evaluation of existing fishery, recreational use., water avail-
ability and other resource information, a flow of & cfs is recommended
for the Tow Tlow period (July 16 - May 15}. Flow recommendations for
the high flow period {May 16 - July 15 cannot be derived for the West
Fork Ruby River due to the lack of long-term flow information.
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SMITH RIVER AND TRIBUTARY INSTREAM FLOW STUDY

Introduction:

Under provisions of an act passed by the 1969 Montana tegislature
[Section 89-801, RCM 1947} the Montana Department of Fish, Wildlife and
Parks {MDFWP) was able to file for instream water rights on 12 high quality
trout streams in the state. The MDFWP filed in 1570 on the Smith River for
instream rights for the preservation of fish and wildlife habitat in the
amounts and locations given as follows:

Smith River from the mouth of Hound Creek in TI7H, R3E, Sec.
20 to the Cascade County line in TIOGN, R3E, Sec. 3¢ -- 150
cfs from September 1 to March 31 and 400 ¢fs from April |

to August 37.

Smith River from Meacgher-Cascade County line in TI14M, R3E,
Sec. 1 to Fort Logan Bridge in TUIN, RBE. Sec. 31 -~ 1725 ¢fg

from September 1 fo March 31 and 150 cfs from April 1 1o
fAugust 31,

As a result of a court decision concerning a contested water right on
the Smith River, it was determined that the MOFWP had an instream right,
but it is unguantified at the present time. The passage of Senate Bill 76
{An Act to Adjudicate Claims of Existing Water Rights in Montana) by the
1973 Montana Legislature lends urgency to the quantification of instream
filed rights. The deadline for refiling to confirm rights is January 1,
1982,

It may be necessary to file for all unappropriated waters in the Smith
River tributaries in order for the MOFWP to maintain their instream water
rights. These filings would be to secure the water source that is nesded
for maintaining the instream rights the MDFWP is presentiy guantifying on
the Sinith River. The appropriation of waters in the Smith River drainage
Tor irrigation and domestic uses has resulted in the partial dewatering of
the river during the summer {July-September). Low river flow is probably
the single factor most limiting to present game fish populations.

This study was undertaken to determine the timing and magnitude of the
flow contributions of various tributary streams. This information is
necessary to determine what impact this water would have in satisfying the
instream flow needs for the main river,

Description of Study Area

The Smith River drainage Ties in west central Montana, almost due South
of Great Falls, between the Big Belt Mountains on the west and the Little
Belt and Castle Mountains on the east. The drainage is approximately 75
miles in length and the width varies from 3 to 45 miles. The total area
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is stightly oever 2,000 squere miles. The elevation of the fioor of the
drainage varies from 3,350 to 5,400 feet above sed Tevel.  The highest
mountain peaks range from 8,500 to 9,500 feet above sea level.

The Smith River is formed by the junction of the North and South Forks
of the Smith River about 4 miles southwest of the town of White Sulphur
Springs.  The North Fork drains part of the southwest slopes of the Little
Belt Mountains and the northwest slopes of the Castie Mountains. The South
Fork originates along the scuthwest flank of the Castle Mountains and from
the bench lands between the Castie and Big Belt Mountains. The main stem
of the Smith River then flows northwesterly through a narrow valley until
it enters a deep mountain canyon about 10 miles north of Fort Logan. After
emerging from the canyon, the river meanders through a reiatively narrow.
valley flanked by rolling grasslands until it joins the Missouri River near
the town of Uim.

Numercus tributaries originate in the Bic Bell and Little Belt Mountains
to doin the Smith River. Some of the major tributaries originating in the
Big Belt Mountains are Birch, Camas, Beaver. Rock and Hound Creeks. Those
from the Little Belt Mountains are Hewlan, Sheep, Eagle, Tenderfoot and Deep
Cresks.

Approximately 2,500 pegple reside within the Smith River drainage. A
major highway system makes the area accessible to the surrocunding urban areas
which have a popuiaticon of over 150,000 people.

In the early 1860's the discovery of goid in the surrounding mountains
stimutated a heavy influx of miners. As gold was depleted and mining opera-
tions abandoned, farming and ranching began to take over as the predominant
cconomy, and they remain so today.

4 sybstantial portion of the drainage remains under public administration.

Lend administration in the drainage by percent is as follows: Private - 70,
Forest Service - 23, State - 6. and Bureau of Land Management - less than 1.

Methods and Measuring Sites:

Discharge measurements were taken at weekly intervals at 12 stations in
the drainage from July 13 to November 1, 1980. General locations of these
stations are shown in Figure 85, Measurements were taken following procedures
described in a USGS publication by Buchanan and Somers{1%68), Measurement sites
were chosen as close to the mouths of tributary streams as access permitted.
Selection of individual cross sections were made according to USGS methods.

The following equipment was employed for discharge measurements:

Price type AR vertical axis current meter. .
A caltibrated wading rod for suspension of the current meter. '
Audibie elactronic beeper box.

Stop watch.

. 100 foot steel tape.

Discharge measurement note cards.

RO o Lad DD



%é

¥ DISCHBRGE MERSURING SITES

B Vol
e,
sf“f/

AR

COSLADE COUNTY

USGE GAGE
BEAVER _ CR.

pucK CRESE |
EALE

Figurs 85, Smith River Drainage and general
Tocation of discharge measuring sites




308

A staff gage was instalied at or near each seasurament site to record

water ievels. Staff gage readings correlated closely with weekly discharges

measured on streams,

Discharge was measured at three locations on the mainstem of the Smith
River, These sites were: at the Duck Creek road crossing about two miles
Eﬁiﬁw the junction of the Morth and South Forks of the Smith Hiver: at the
abandoned USGS gage station about two miles upstream from the mouth of
Hound Creek: ar§ at the US6S gauge station iocated about one mile above the
confiuence of Sheep Creek. Continual discharge was monitered by the USGS
at this tatter station.

Resylts:

Weekly discharge measurements from ten tributary streams are presented
in Table 153, Measurements were started near the end of the 1980 spring run-
off season but stiil reflect the timing of Jow flow during the summer.
Several of the tributaries were measured just before their confiuence with
the Smith Biver and below the last irrigation diversion. Reaches on Birch,
Camms, Thomas and Beaver Creecks are severely dewatered by irrigation, but
acevetion from waste and ground water prevented them from going dry.  Sheep
Creek s severely dewatered in the upper reaches, but irrigation waste
return and accreticn from several forest tributaries add significant fiow
downstream. One irrigation diversion located on Sheep Creek between the
measuring site and the Smith River only siightly dewaters the stream.

The compounded tributary flow to the Smith River was compared to flows
mzasured at the three mainstem Tocations {Table 154}, Significant flow
accretions occur to the upper river other than from the tributaries. These
accretions are irvigation return flows and groundwater ssepace. During
Tow fiow periods, discharge at the Duck Creek road is primarily dirrigation
return and gr@unﬁ water originating from the lower North and South Forks

of the Smith River. Other small tributaries such as Independence Guich,
Thompson Gyt ch Little Spring Lreek, Newlan and Soldiers Creek flow infer-
mittently to the upper river. These tributaries primarily flow due to
irrigation return.

Tributary contributions between the USGS gage staticn ahbove Sheep
Creek downstream to the gage site near Eden nearly doubled the flow of
the river. However, Tlow on the lower river was less than one would ex-
pect.  Throughout August and most of September, the flow was about 20 cfs
Tess than tributary contributions {(Columns G and H, Table 184}, Tnis is
undoubtedly due to evaporation, infilitration into ground water and irriga-
tion withdrawal, Trout Creek and Dry Fork of Smith River, two tributaries
to this reach of the mainstem, were not measured., Late summer Tlow in
Trout Creek is about one ofs, while the Dry Faork is intermittent.

e

s
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Discussion:

A1l streams in the upper Smith River drainage are dewatered by
irrigation and domestic diversion. However, & considerable amount of
diverted flow returns as irrigation waste or seepage from ground water.
State and privately developed irrigation projects help to augment Tate
summer flow in the Smith. Streams that originate on ¥. 5. Forest Service
land contribute important flow to upper tributaries, especialiy the Horth
Fork of Smith River, Birch and Camas Creeks, A17 water in these streams
is claimed for irrigation and livestock use during the summer growing
season.

Streams in the middle portion of the drainage {Sheep Creek te aban-
doned USGS gage station near Eden) contribute important flow for maintain-
ing aguatic habitat. For the most part, these tributaries drain wountain-
ous country where 1ittle land development has occurred. OF the three largest
watersheds, most of the Sheep and Tenderfoot Creek drainages 1ie on U. S.
Forest Service jand while the Rock Creek drainage is mostly private land.

The upper Smith River basin produced less water in 1980 when compared
to 1979 and 1978 (Figure 66). Flows through most reaches of the river were
iess than the amount filed on by the MDFWP for instream rights during these
yezrs. Review of histerical USGS records collected on the Smith River near
bden aiso confirms late summer flow is generally below that filed by the
MOFWP .

The only significant quantity of tributary water available for instream
use during the summer and fall seasons appear to come from Sheep, Rock and
Tenderfoolt Creeks. These three streams help support a minimum flow in the
middie and Tower river. This flow rate, though marginal at times. is ap-
parently enough to sustain the fishery. It is recommended that discharges
from these three streams be reserved for maintaining instream flow in the
Smith River,
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2. DESCRIPTION

Creek originates on the east slope of the Galiatin Range in soulhwest
and flows in an easterly direction for about 17 miles before discharg-
to the Yellowstone River, Stream elevations at the origin and mouth are
and 4,940 ft, respectively. The stream gradient averages approximately

t/mile. Big Creek drains an area of about 82 sg miles.

PR LT

A gauging station located at stream mile 2.7 was operated by the USGS from
September 1973 to September 1379. The mean, maximum and minimum flows for the
seriocd of record are 66.1, 818 and 16,0 cfs, respectively. The mean monthly
flows for the pericd of record are given in Table 155,

Twenty-nine water appropriations, amounting to 179.8 cfs, have been filed
on Big Creek {State Engineer's Office, 1951). 1In addition, 23 decreed rights
amounting to 63.6 cfs are also on file. Water diverted from Big Creek and its
tributaries irrigates about 998 acres of land. The lower creek is totally
dewatered during the summer irrigation season.

Tabie 155, Mean monthiy fTlows of record for Big Creek.

- Mean Flows {sfs}gj
Jan 23.3
Fep 25.0
Mar 24.2
Apr 43.7
May 120.4
Jun 256.8
Jul 134.2
Aug 43.4
Sep 3z.1
Oct 32.8
Hov 30,3
Jec 26.3

2 Derived for a G-year period of record {1973-79) for the USGS gauge at stream
mile 2.7 (765, R7L, Sec. 20}.

The Yogging of private lands s the primary land use activily within the

drainage. A current infestation of pine bark beetles will probably spur interest

]
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roward timber salvage operations on public lands within the drainage, but to
date no timber sales are propesed.

Recreational activities in the drainage are centered around hunting. This
drainage is extensively hunted for big game species during the general season.
Approximately five miles of USFS road provide access into the Big Creek drain-
age. A foot and horse trail heads at the end of the road. Other recreational
activities include hiking, backpacking, camping, cross-country skiing, picnick-
ing and fishing. A mail survey conducted by the MDFWP for the period of May
1975 through April 1976 estimated fishing pressure on Big Creek at 84 man-days/
year (MDFG, 1G976).

Big game species found in the Big Creek drainage are elk, mule deer, black
hear and cougar. Upland game birds, such as ruffed and blue grouse, and fur-
hearers such as beaver, mink, marten and river oifter are also present.

The Montana Department of Fish, Wildlife and Parks was granted an instream
flow reservation on Big Creek for purposes of maintaining the fish and wild-
1ife resources. The reservation, which has a priority date of December 15, 1578,
is contained in the Order of Beard of Natural Resources Establishing Water Res-
ervations. For Big Creek from the mouth to Mi11fork Creek and Millfork Creek fo
Bark Cabin Creek, the MDFWP was granted an instream reservation of the Z20th per-
centile of the flow for the months of October through April and for the 50th
percentile for the remaining months., Conseguently, the insiream reservation
Timits the availability of water for new consumptive uses established after
December 15, 1978. With the reservation, water is presently for new consumptive
uses in two of ten years for the months of October through April and five of
ten years for the months of May through September. The granted percentile fiows
are presently unguantified in terms of cubic feet of water per second and acre-
feelt per year.

3. FISH POPULATIONS

Fish populations in a 1,000 ft section of Big Creeck were surveyed by electro-
fishing on August 27 and September 12, 1980. Game fish captured in descending
order of abundance weve rainbow x cutthroat hybrids and brown trout., Fisn that
appear to be a pure strain of Yellowstone cutthroat trout were also present in
small numbers. These fish were grouped with the rainbow x cutthroat hybrids
since it is difficult to reliably separate pure and hybrid trout under field
conditions. The electro-fishing survey data are summarized in Table 156,

Table 156 Summary of electro-fishing survey data collected for a 1,000 ft
section of 8ig Creek (768, REE, Sec. 13D} on August 27 and
September 12, 1980.

-

Figh &Specie

it

Ne., Captured Length Range {inches)

Fainbow % Cutthroat Hybrids 35 3,3-1G.8

Brown Trout & £,0-10.4
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The standing crop of rainbow x cutthroat hybrids was estimated using a
mark-recapture method (Table 157). The estimate shows that this 1,000 ft
section supports about 32 hybrid trout, weighing nine pounds. The population
of brown trout was 100 sparse to reliably estimate.

L

Table 157, Estimataed standing crop of trout in a 1,000 ft section of Big
Creek {T6S, R6E, Sec. 13D} on August 27, 1980. £fighty percent
confidence intervals are in parentheses.

Length Por 1,000 Ft
Species Group {inches) Number Pounds
Rainbow x Cutthroat Hybrids 3. 5.6 a/
- 9.9 31
10.0 -10.8 1
32 (f113 9 (I3

£
A population estimate for fhis jength group is unavailable due to
insufficient recaptures.
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Big Timber Creek
2. DESCRIPTION

Big Timber Creek originates at the sutief of Blue Lake in the {razy Moun-
tains of southcentral Montana and flows in a southeasterly divection for 20.6
miles before discharging intc the Yellowstone River near Big Timber, Montana.
The stream qradient averages about 204 ft/mile. Stream elevations at the
origin and mouth are about £,200 and 4,000 ft, respectively.

Water diverted from Big Timber Creek is used to irrigate about 3,261 acres.
Hater diverted from tributaries of Big Timber Craek irrigates an additicnal
7,117 acres {State Engineer's Office, 1950} .

L gauge station was operated by the USGS on Big Timber Creek at stream mile
10.6 from April 1917 to September 1924, The mean, maximum and minimum flows
for the period of record are 76.9, 1,960 and 0.0 cfs, respectively. Mean mon-
thly flows for the period of record are given in Table 158 Fiows at this gauge
reflect the diversion of water to irrigate about 5,000 acres upstream of the
gauge.

Table 158  Mean monthly flows of record for Big Timber Creek.

Mean Fiows (cfs}éf

Jan : 17.0
Feb 16.%
Mar 22.8
Apr 47.8
May 145.0
Jun 314,06
Jul 176.0
Aug 56.2
Sep 35.3
Oct 31.0
Nov 24.2
bec 20.5

2 harived for the Aprii 1917 to September 1924 period of record for the
USES gauge station at stream mile 10.6 (T2N, RI14E, Sec. 6).

A mail survey conducted by the MOFWP for the period of May 1975 through
Aprit 1976 estimated fishing pressure on Big Timber Creek at 709 man-days/year
or about 10 man-davs/stream milefyear (¥DFG, 1976).
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The Montana Depavtment of Fish, Wildlife and Parks was granted an instream
flow reservation on Big Timber Creek for purposes of maintaining the fish
and wildlife resources. The reservation, which has a priority date of December
i5, 1978, is contained in the Order of Board of Natural Resources bstablisning
Water Reservations. For Big Timber Creek at its mouth, the MDFWP was granted
an instream reservation of 28,267 acre-feet per year with approximate monthly
flows as shown in Table 159.

Tabie 155. The instream flow veservation of the Mgontana Depi. of Fisgh, Wildlife
and Parks for Big Timber Creek at its mouth.

HMonth CFS Acre-Feet
Jan ic 616
Feb 10 555
Mar 10 615
Apr 20 1.190
iay 65 5,225
Jun 180 10,710
Jul (1-20) 100 3,567
Jut {(21-31) 30 855
Aug 25 1,535
Sen 20 1,190
Oct 1 8a0
Nov i 565
Jec 615
{Av. 39 cfs) 28,267 Acre-feet

1

sh populations in a 1,000 ft section of Big Timber Creek {T3N, R1ZE,

Sec. 1D) were surveyed by electro-fishing on fugust 26 and September 11, 1980.
Game fish captured in descending order of abundance were brook, rainbow and
brown trout, HNo other fish species were captured. The electro-fishing survey
data are summarized in Tabie 160. Trout pepulations were too sparse to reliably
estimate using the mark-recapture method.

&




319

Table 160, Summary of electro-fishing survey data collected for a2 1,000 ¢

section of Big Timber Creck {T3N, RIZE, Sec. 1ID] on Auqust 26

P aﬁdseptemb@rlim 19883 e

Fish Species No. Captured Length Range {inches)
Brook Trout 15 4.9 - §.1
Reinbow Trout g 5.4 ~11.1
Brown Trout 5 6.0 =101
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#. DESTRIPTION

Brackett Creek originates op the east slope of the Bridger Range of
southwest Montana at the confluence of 1ts north, middie and socuth forks.
The creek flows Tn an easterly direction for about 18 miles before dis-
charging into the Shields River two miles south of (lyde Park, Montana.
The stream elevations at the origin and mouth are 5,795 and 4,740 ft,
respectively. The stream gradient averages about 5% ft/mile. Brackett
Creek drains an area of approximately 58 square miles.

A USG5 gauge station Tocated at stream mile 4.7 was operated from March
19271 to September 1557. The mean, maximum and minimum flows of record are
77.8, 1,400 and (0.5 cfs, respectively. The approximate median monthly
Tiows of record Tor this gauge are given in Table 161. These median flows
reflect the diversion of water to irrigate about 650 acres of Tand upstream
of the gauge.

Table 161, Approximete median monthly flows of record for Brackett Creek.

Approximate
H
Median Flows (cfs)®/

dan 7.1
Feb £.3
Map 9.2
Apr 41,7
May 1-18 51.3
May 16-31 100.8
June 1-15 896.7
June 16-30 61.4
July 1-15 36.3
July 16-31 18.8
Aug 10.9
Sep 0.7
Uct 3.9
Nov 5.0
Dec 6.6

a/ : - , . . "
~ Derived for a 1S%-year period of record (1937-1955) for the USGS gauge at
stream mile 4.7 {TIN, RBE, Sec. 1).

-
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Twenty-five water appropriations, totaling 244.9 c¢fs, have been filed on
Brackett Cresk {State Engineer’s Office, 1951). In addition, 26 decreed
rights, fotaling 89.4 c¢fs, are 2lso on file. Seven tributaries of Brackett
Creek have 13 water appropriations plus 7 decread rights, totaling 42.4 cfs.

Brackett Creek flows primarily through agricultural lands. Principle
commodities produced are grains, cattle and hay.

Recreational uses on Brackett Creek are restricted due to controlled
access by the adjacent private land owners. A mail survey conducted by the
MDFWP for the period of May 1575 through April 1976 estimated fishing pressure
at 533 man-days/year or about 30 man-days/stream mile/vear (MDFG, 1976).

Muie deer and elk are the princinie big game specios associated with the
Brackett Creek drainage. Upland gamebirds include hungarian partridge, ruffed,
sage and sharptail grouse. Furbearers in the area include beaver, muskrat,
mink, marten, river otter and coyote. BDucks and bald eagles are commonly
chserved in the drainage.

The Montana Department of Fish, Wildlife and Parks was granted an instream
fiow reservation on Brackett Creek for purposes of maintaining the fish and wild-
1ife resources. The reservation, which has a priority date of December 15, 1978,
is contained in the Order of Board of Natural Rescurces Establishing Water
Reservations. For Brackett Creek from its mouth to Sheep Creek, Sheep Creek to
Skunk Creek and Skunk Creek to one mile up the north, middie and south forks,
the MDFWP was granted an instream flow reservation of the 50th percentile for
the months of January through December. Consequently, the instream reservation
Timits the availabiiity of water for new consumptive uses established after
December 15, 1978, With the reservation. water is presently available for
new consumptive uses in Tive of ten years for the months of January through
December. The granted percentiie flows are presently uynquantified in terms
of cubic feet of water per second and acre-feel per year.

3. FISH POPULATIONS

Fish populaticns in a2 1,000 ft section of Brackett Creek were surveyed by
glectrofishing on August 28, September 12 and October &, 1980. Game fish
captured in descending ovder of abundance were Yellowstone cutthroat trout,
mountain whitefish, brook trout and brown trout. The mottled sculpin was the
only non-game species captured. The electrofishing survey data are summarized
in Table 182,
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Table 162, Summary of electrofishing survey data coliected for a 1,000 ft
o Se0tdon. of Brackett Creek (TIMy-R7E-See, A1) G- August 285,
September 12 and Uctober &, 1580,

Fish Species Number Captured Length Range {inches)
Yellowstone Cutthroet Trout 133 3.3 - 11.7
Mountain Whitefish 84 3.1 - 137
Brock Trout 53 3.5 - 011
Brown Trout 3 5.0 - 14.40

Mottled Sculpin -

tThe standing crops of game Tish in the section were estimated using a mark-
recapture method {Table 163). The sstimates show that this 1,000 ft section
supports about 451 cutthroat trout, weighing 43 pounds, and 92 mountain white-
tish, weighing 33 pounds. Three brown trout and 53 brook trout captured in
the section are not included in the total standing crop estimate. The
population of brown trout was too sparse to reliably estimate, while the
popuiation of brook frout could not be estimated because adult brock trout
were suspected of entering the study section subseqguent to the marking run,
thereby violating a condition necessary for valid mark-recapture estimates.

Table 163, Estimated standing crops of game fish ina 7,000 Tt section of
Brackett Creek (TIN, R7E, Sec. 4D} in August-September, 1980.
Eighty percent confidence intervals are in parentheses.

Length Par 1,000 Tt
Species Group {inches) Number Pounds
Yellowstone Cutthroat Trout 3.3 - 5.9 303

5.0 - 5.8 127

10.0 - 11.7 21

451(+191) 43{+13)

Mountain Whitefish 5.5 - 5.9 4
5.0 - 9.9 £8
1G6.0 - 13.7 20

92(+ 31) 33(+10)

Total Game Fish 543(+193) 76(+16)
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Standing crops of fish were estimated in the immediate vicinity of the
1950 population section in September, 1975, In 1975, standing crops of 168
cutthroat trout, weighing 17 pounds, and 123 mountain whitefish, weighing
21 pounds, were estimated per 1,000 ft of stream (Table 164). The total
standing crop of game fish was estimated at 291 fish, weighing 38 pounds, per
1,000 ft. Twenty-seven brook trout and twelve brown trout captured in the
secticn are noi included in the total standing crop estimate.

Table 164, Estimated standing crops of game fish in a 2,000 ft section of
Brackett Creek {TIN, R7E, Sec. 4} on September 5, 1975. Eighty
percent confidence intervals are in parentheses,

Length Per 1,000 ft
Species Group {inches) Number Pounds
Yellowstone Cutthroat Trout 3.1 - 5.9 g&
0 - 9.8 71
16.0 - 146.3 1

168(+43) 17(+5}

Mountain Whitefish 1 - 5.8 69
0 - 8.9 32
0.0 - 13.2 22

123(+86) 21(+5)

Total Game Fish 291{+63) 38(+7)
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Fast Boulder River
7. DESCRIPTION ‘

The fast Boulder River originates on the east slope of the Boulder Plateay
of the Beartosth Mountains in southcentrail Montana. The river heads at an
approximate elevation of 8,880 ft and flows in a northeasterly direction for
about 21 miles before discharging into the Boulder River at an approximate
efevation of 4,800 ft. The stream gradient averages about 195 fi/mile.

The USGS operated a gauge station at stream mile 0.8 from August 1907 to
December 1909. The mean, maximum and minimum flows for the period of record
are 86.7, 1,180 and 6.0 cfs, respectively. The mean monthly flows for the
period of record are given in Table 165,

Table 165. Mean monthly fliows of record for the Fast Boulder River.
Mean Flows (cfs)¥/

Jan 17.0
Feb 15.0
Mar i5.4
Apr 19.1
May 1013
Jun 481.5
Jul 217.5
Aug h6.5
Sep 41,7
0ot 38.0
Nov 29.2
Dec 72.0

hirough December 1909 nericd of record for the

a/ . .
= Derived for the August 1907 t
& 0.8 (725, RI3E, Sec. 33).

USGS gauge at stream mil

The headwaters of tne East Boulder River lie within the "Stillwater Complex,®
a highly mineralized area along the northern edge of the Beartonth Mountains. 7\
Freliminary exploration has shown that deposits of chromite, nickel-copper @
sulphide, platinum, gold, silver and ircn arve present in commercial quantities.
Extensive road systems were built o service the exploration activities.
Detrimental effects have occurred in other drainages in the "Complex” and it
nas been recommended that road building be Timited in the Fast Soulder drainase.
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Recreational activities in the East Boulder drainage include hunting,
camping, hiking and fishing. A mail survey conducted by the MDFWP for the
period of May, 1575 through April, 1976 estimated fishing pressure on the
£. Boulder River at 631 man-days/year or about 30 man-davs/stream mile/vear
{(MDFG, 1976},

The Montana Department of Fish, Wildlife and Parks was granted an instream
flow reservation on the East Boulder River for the purpeses of maintaining the
fish and wildlife resources. The reservation, which has a priority date of
December 15, 1978, is contained in the Order of Board of Natural Resources
Establishing Water Reservations, For the East Boulder River at its mouth, the
MDFWP was granted an instream reservation of 23,146 acre-feet of water per
year with approximate monthly flows as shown in Tablie 166.

Table 166. The instream flow reservation of the Montana Department of Fish,
Wildlife and Parks for the East Boulder River at its mouth.

CFS Bere-Feet
Jan 15 922
Feb 15 832
Mar 15 922
Apr 15 897
May 20 1,22%
Jun 165 9,815
Jul 50 3,073
Aug 27 1,352
Sep 20 1,.18%
Oct 18 1,108
Nov 15 897
Dec i5 ge2

(By. 32 cfs) 23,146 Acre-Feet

3. FISH POPULATIONS

Fish populations in a 1,000 Tt section of the E. Boulder River were surveyed
by electrefishing on August 26 and September 11, 1980. Game fish captured in
descenging order of abundance were rainbow, brown and brook trout. No other
fish species were captured. The electrofishing survey data are summarized in
Table 167,
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Table 167 . Summary of electrofishing survey data collected for a 1.000 Tt
section of the E. Boulder River (73S, RI3E, Sec. 29C and 372B)
on August 26 and September 171, 1980.

Fish Species Number Captured Length Range {inches)
Rainbow trout 187 3.2 - 1.8

Brown trout 23 3.7 - 13.7

Braok trout 7 5.4 -~ B8

The standing crop of rainbow trout, the predominant trout species, was
estimated using a mark-recapture method {Table 168). The estimate shows that
this 1,000 ft section supports about 393 rainbow trout, welghing 40 pounds.
The populations of brown and brook trout are too sparse to reliably estimate.

table 168. Estimated standing crop of rainbow trout in a 1,000 £ section
of the E. Boulder River (T3S, RI3E, Sec. 29C and 32B) on August
26, 1980, Eighty percent confidence intervals are in parentheses,

Length Per 1,000 ft
Species Group {inches} Number Pounds
Rainbow Trout 3.2 - 5.9 226

6.0 - 9.8 157

10.0 - 14.6 H

393{+81) 40(+7)

The standing crop of trout was estimated in the immediate vicinity of the
1980 population section in September., 1974 (Stoneberg and Stewart, 1977, In
1974, standing crops of 255 rainbow frout, welighing 25 pounds, and 104 brown
trout, weighing 18 pounds, were estimated per 1,000 £t of stream {Table 169},
The total standing crop was estimated at 359 trout, weighing 43 pounds, per
1,000 ft.
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Table 169. Estimated standing crop of ftrout in a 2,823 ft section of the
F. Boulder River (73S, RI13E, Sec. 29) in September, 1574,
Eighty percent confidence intervals are in parventheses.

Species

Age Groyp

Mean

Length {inches)

Per 1,000 ft

Humber Pounds

Bainbow Troyt

Arown Trout

I

11

il

I¥ & Older

Rt L& R S
s

W

e 4 T 4 ) S -
L e R A

5
4
5

.5

255(+43) 25(+3)

35
25
31
13

104(+17}) 18(+2)

Total Trout

359(+46) 43(+4)

In the summers of 1972 and 1973, the standing crop of trout was alse

estimated in & section of the
of the 1980 and 1974 population sections (Stoneberg and Stewart, 1977].

estimates are summarized in Table 170.

In 15872, this
astimated 242 trout, weighing 24 pounds, per 1,000 ft
an estimated 247 trout, weighing 29 pounds, per 1,000

. Boulder River Tocated about 4 miles upstream
These
section supported an

1973 supported
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Table 170. Estimated standing crop of trout in a 2,410 ft section of the [,
............. SQL!’E ﬂ&? ¥ R@g{@ ¥ (.EL&S? ?&1 3E§SE§ . 2 ag‘;{j ZE } ";ﬂ . SU&%{QE‘? 5 39?2 and } g:}g e
Eighty percent confidence intervals are in parentheses.

Per 1,000 ft g

Species Age Group Number Pounds

Jiuly - BAugust 18772

Rainbow Trout I and Dider 208(+33) 19(+2)
Brown Trout I and Qlder 34{+10) 5(+1)
Total Trout 242(+34} 24{+2)

August 1973
Rainbow Trout I and Older 193(+29) 22(+7)
Brown Trout I and Older 54{+11} 7(*2}

Total Trout 247(+371) 29(+3)
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STREAM

Rock Creek {Shields River Tributary)

2. DESCRIPTION

Rock Creek originates at the cutlet of Rock Lake in the southern portion
of the Crazy Mountains of scuthcentral Montana and flows in a westerly
direction for 20,1 miles before enptying into the Shields River. Stream
elevations at the origin and mouth are about 8,800 and 4,740 i, respectively.
The stream gradient averages abcut 202 ft/mile.

The reach of Hock Creek between the mouth and about stream mile 15 lies
within private agricultural lands. Cattle and grains are the principle
commodities produced. Recreational use within this reach is controlled by
adiacent orivate Tandowners.

The reach from about stream mile 15 to the headwaters Ties within forested
and agricultural lands. Access to this reach is via a foottrail heading and
traversing private Tands to Forest Service lands. Hunting, fishing, backpacking
and camping are the mejor recreational activities within the upper drainage.

A mail survey conducted by the MODFWP for the period of May, 1975 through April,
1976 estimated the fishing pressure for Rock Creek at 547 man-days/year or
about 27 man-days/stream mile/year (MDFG, 1976}.

Sixty-one water appropriations, amounting to 704.6 c¢fs, have been filed
an Rock Creek {State Engineer's 0Office, 1951). In addition, 82 decreed rights,
amoynting to 241.5 cfs, are alsc on file. Water diverted from Rock Creek and
its tributaries irrigates about 5,117 acres of Tand.

Wildlife species found in the Rock Lreek drainage include elk, mule deer,
whitetail deer and mountain goat. Upland gamebirds include hungarian partridge,
sage, ruffed and biue grouse. The portion of the upper drainage between the
forest and grass-sagebrush interface serves as an important elk calving area,
Furbearers found are raccoon, coyote, badger. beaver, muskrat, mink, marten,
and river otter. Ducks and eagles are commonly observed within the drainage.

The Montana Department of Fish, Wildlife and Parks was granted an instream
flow reservation on Rock Creek for purposes of maintaining the fish and
wildlife resources. The reservation, which has a priocrity date of December 15,
1678, is contained in the Order of Beard of Natural Resources Estabiishing
Water Reservations. For Rock Creek from the mcouth to the Forest Service West
Boundary in Section 3 and from the Forest Service West Boundary in Section 8
to Smeller Creek, the MDFWP was granted an instream reservation of the 50th
percentile Tor the moenths of January through December. Consequently, the
instream reservation Timits the availability of water for new consumptive uses
established after December 15, 1978. With the reservation, water is presently
available for new consumptive uses in five of ten years for the months of
January through December. The granted percentiie Tlows are Dresently un-
aguantified in terms of cubic feet of water per second and acre-feet per year,



3. FISH POPULATIONS

Uua to asccess problems caused by 2 private landowner, fish
poputation information could not be collected for Rock Creek in
1995,

Twe sections of Rock Creek were electrofished by the MODFWP
on August 26, 1974 {Berg, 1975). The brown trout was the pre-
dominant trout species in the lowey section and brook trout the
predominant species in the upper section. The electrofishing sur-
vey data are summarized in Table 171,

Table 171. Summary of electrofishing survey data collected for
a 150 ft section (T2N, RIOE, Sec. 30) and a 250 ft
section {T2N, RI0E, Sec. 24) of Rock Creek on Auqust
26, 1974 (from Berg, 1975).

Fish Species No. Captured Length Range {inches] Mean Length {inches)

Lower Section (150 ft)

Brown Trout 27 2.5-10.1 7.4
Brook Trout 14 3.3-10.5 7.9
Yellowstone Cut-
throat Trout 2 7.9-10.4 4.2
Upper Section {250 ft!}
Brock Trout 78 2.4- 5.2 5.5

Yellowstone Cut-
throat Trout 16 3.9-10.8 £.8
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1. STREAM

Hock Creak (YaTiowstons Biver Tributany)
Z. DESCRIPTION
Rock Creek originates on the east sTope of the Gailatin Range in scuthwestern

gntana. The stream heads at an elevation of about 9,120 and flows in a easteriy

M
44
iE

irection for about 13 miles before discharging into the Yellowstone River at amp
elevation of ahout 5,014 feet, Stream gradient averages approximately 316 fi/
mile. Rock Ureek drains an area of about 34 square miles,

Five water appropriations, amcunting to 107.8 cfs, are filed on Rock Creek
(State Engineer's Office, 1951). In addition, three water appropriations,
amounting to 12.5 ¢fs, are fited on a Rock Creek tributary. MWater diverited from
Rock Creek irrigates aboyt 1@§ ACTES,

Logging is the primary land use activity within the drainage. in the past,
Togging has occurred on both private and public Jands, bul is now confined to
private holdings within the naticnal forest. Proposals now exist to open the
drainage to the public for firewood gathering. Rock Creek is served by a USES
controlled access road.

Recreational activities within the drainage include hunting, hiking, camping
and fishing. A mail survey conducted by the MDFWP for the period of May 1975
through April 1976 estimated fishing pressure on Rock Creek at 36 man-days/year
or over 2.5 man-days/stream mile/yvear (MDFG, 1976}.

Wildlife species found in the Rock Creek drainage include big game animals,
such as elk, mule deer, black bear and cougar, and upiand game biras, such as
ruffed and blue grouse. Furbearers include beaver, muskrat, mink, marten ang
river obter.

The Montana Department of Fish, Wildlife and Parks (MDFWP} was granted an
instream flow reservation on Rock Creek for purposes of maintaining the fish
and wildlife rescurces. The reservation, which has a priority date of
December 15, 1978, is contained in the Order of Board of Natural Resources
fstablishing Water Reservations. For Rock Creek from the mouth to Steele

reek, the MDFWP was granted an instream flow reservation of the Z20th percentile
for the months of October through April and Tor the 50th percentiie for May
Lﬁfsugh September. Consequently. the instream reservation limits the avail-
ability of water for new consumptive uses estabizshed after December 15, 1978
With the reser;abionﬁ water is prﬂ53ﬁ+§y available for new consumptive uses

in two of ten years for the months of October through April and five of ten
years for the months of May through Sentember. The granted percentile flows
are presently unquantified in terms of cubic feet of water per second and acre-
tast per year.

3. FISH POPULATIONS

- Ap electrofishing survey was conducted on a 500 ft section of Hock LZreek
{175, RBE, Sec. 20A) on August 26, 1980. No fish were captured during this
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Survey.

A trout standing crop estimate for a section of Rock Creek located down-
stream of the 19380 stucy section was made by the MDFWP ip September, 1975
(Teble 172). The estimate shows that this section supports about 113 )
feliowstone cutthreat trout, weighing 16 pounds, per 1,000 ft of stream. "Iﬂ

Rock Creek is one of 3 relatively few Yellowstone River tributaries that
I1 support a game fish population consisting solely of genetically pure
towstone cutthroat trout. The native cutthroat populations of the vast
ority of Yeliowstone tributaries have heen replaced by breok, brown and
rainbow frout, species introduced o the Yellowstone drainage. 1In many
tributaries, the introduced rainbow trout have hybridized extensively with
the native cutthroat, resulting in the contamination of the gene pool and a
decline in the abundance of genetically pure cutthroat, the rainbow traits
eventually dominate these hybrid pepulations, Aybridization 1s very common
in the rasident pepulations of the upper Yellowstone tributaries.

5
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A railroad bridge near the mouth of Rock Creek blocks fish mavement between
the creek and the Yeliowstone River. Thic impassable barrier is probably
responsible for the existence and relative abundance of the genetically pure
cutthroat population of Rock Creek.

Table 172, Estimated standing crop of frout in a 4,000 f+
Creek {775, R6E, Sec. 15} on September 11, 1875
confidence intervals are in narentheses,

section of Rock
. Eighty percent

Length Per 1,000 ft
Species Group {inches) Number Pounds
Vellowstone Cutthroat Trogt 4.0 - 5.9 58
6.0 - 2.9 53
10.6 - 11.0 2

e

113(+20)  16(+23)
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