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| NTRCDUCTI ON

The 1985 Annual Report of the Lower Flathead System
Fisheries Study presents the results of research efforts
funded by the Bonneville Power Admnistration and conducted
by the Confederated Salish & Kootenai Tribes in FY85.  The
study began in Decenber of 1982 and when conpleted in
Decenber 1987 will fulfill program neasure 804(a)(3) and
804(b)(6) of the Colunbia Basin Fish and WIldlife Program

The inmportance of the Lower Flathead Systemto the Salish
and Kootenai people was reported in the 1983 Annual Report
of the Lower Flathead System Fisheries Study (DosSantos et
al. 1983). Cosed in 1938, Kerr Damcontrol s Fl at head
Lake | evel s between 878.7 neters (m (2883 ft) and 881.8 m
(2893 ft) and discharges into the |ower Flathead R ver. Kerr
Damis a 60.6 mhigh concrete arch structure |ocated 7.2
Kilometers (km downstreamfromthe outlet of Flathead Lake.
The facility is used prinmarily as a peaking operation with
sone use for |ower level base-load (prepared answering
testinmony of Don Gregg presented to the U S. Federal Energy
Regul at ory Commi ssion on April 23, 1984).

While considerable effort by the State of Mntana hés been
directed toward evaluating the inpact of Kerr hydroelectric
operati ons on the kokanee sal mon (Oncorhynchus nerka) O
Fl at head Lake, (Leathe and G aham 1982, Decker-Hess and
McMul |in 1983, Decker-Hess and O ancey, 1984), the Tri bes

!



recogni zed a significant data gap of how | ake |eve
fluctuations affect other fish species inportant to the

Tribes, notably yellow perch (Perca flavescens), | ake

whi t efi sh (Goregonus cl upeaf orm s), | argenouth bass
(Mcropterus sal nonides) and northern pi ke (Esox lucius). In
1984 the Lower Flathead System Fisheries Study was expanded
to the South Bay of Flathead Lake to assess the inpact of
| ake level fluctuations due to Kerr operations on the
distribution, recruitment, and habitat utilization of yellow
perch, lake whitefish, |argemouth bass and northern pike

The study will provide a technical data base for the
fisheries resources of the |ower Flathead System from which
an array of managenent/mtigation alternatives will be
devel oped covering the present status of hydroelectric
devel opnent and operation, and possible future devel opnent.
The alternatives will be used by Tribal decision nakers and
other interested parties in making infornmed managenent
decisions for the necessary |evel of protection, enhancenent
or mtigation for the fisheries resource of the |ower
Fl at head System

The objectives of the Lower Flathead System Fisheries
Study are:
|.  Assess existing aquatic habitat in the | ower Flathead
River and its tributaries and its relationship to the Present

size, distribution, and maintenance of all sal nonid species,



northern pike, and |argenmouth bass popul ations.

II. Assess how and to what extent hydroel ectric devel opment
and operation affects the quality and quantity of aquatic
habitat in the lower Flathead River and its tributaries and
life stages of existing trout, pike, and |argenmouth bass
popul ations. Evaluate the potential for increasing quality
habitat, and thus ganme fish production, through mtigation.
II'l.  Assess existing aquatic habitat in the South Bay of

Fl athead Lake and its relationship to the present size,
distribution, and nuaintenance of yellow perch, |argenouth
bass, northern pike, nmountain whitefish (Basgoum

w Iliansoni ) and | ake whitefish populations in the bay.

V. Assess how and to what extent hydroelectric devel opnment
and operation affects the quality and quantity of aquatic
habitat in the South Bay and |ife stages of existing target
fish popul ations.

V. Develop an array of fisheries managenent options to
mtigate the inpacts of present hydroelectric operations,
denonstrating under each nanagenent option how fish
popul ati ons woul d benefit and hydroel ectric generation
capabilities would be nodified.

During fiscal year 1985 Phase Two work on the |ake began
and the second field season of Phase Two work on the nain
river and tributaries was conpleted. Stock assessnents were
conducted at five permanent sites on the main river and 10

of 22 permanent sites on the tributaries. Tributary Sites

3



were reduced to those influenced by main river stocks.
Spawni ng runs of rainbow (Salm garidneri) and brown trout
(Salnmo trutta) fromthe nmain river were trapped at weirs
installed in 1984 on the Jocko River and Mssion Creek. Both
streans support rainbow trout runs, but brown trout runs have
only been found in the Jocko River. Data continued to be
coll ected from radio-tagged northern pike to aid in assessing
pi ke spawning habitat and fish novenment in response to river
di scharge and reproductive condition

In South Bay an evaluation of structural and vegetative
cover was conpleted for the three evaluation periods. Water
quality continued to be nonitored. Fish stocks were sanpled
to determne the spatial and tenporal distribution of fish
species in response to |lake level fluctuations by gill
netting (70 sites), beach seining (24 sites), and fyke
trapping (5sites). GIIl netting and beach seining were
conducted at permanent sites during three evaluation
periods; fyke nets were operated during the spring. Larval
fish sanpling was conducted at 32 sites fromApril 4 through
August 22, 1985.

During the 1984-85ice fishery season (January-March) a
creel census was conducted in South Bay. Data on year class
conmposition, age at recruitment, total harvest, and pressure
was col | ect ed.

An I nstream Fl ow I ncrenental Methodol ogy study plan was

devel oped with intensive review by the Instream Flow Group.

4



After devel opnent, the plan was reviewed again by an

I nteragency group in early 1985.  Study sections and
transects were selected to best describe all habitat types
found in the main river. Transects were surveyed and
negotiations for stable flows were conpleted. \Water

rel eases from Hungry Horse Dam through Kerr Dam from June

t hrough October prevented stable low flows for this phase of

the study. Attenpts to conplete this phase will be repeated
in FY86.
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DESCRI PTI ON OF STUDY AREA

The | ower Flathead River is one of Mintana's |argest
rivers, wth an annual average di scharge of 340 cubic neters
(m3)/second (11,700 cfs). The lower river begins at Kerr
Dam located 7 km southwest of Polson, Mntana. Flow ng
south and west for 116 km the river flows into the dark
Fork R ver near Paradise, Mntana (Figure 1). Approximately
110 km of the river are within the boundaries of the Flathead
I ndi an Reservation, the second largest Indian Reservation
within the State of Montana.

The first 7 kmof the |ower Flathead cuts through a
glacial nmorain formng a steep rocky canyon characterized by
extensive white-water areas.

Bel ow the canyon the |ower river cuts through highly
erosive lacustrine and alluvian sedinents deposited during
the life span of the glacial |ake. These sedinments have a
hi gh concentration of clay, sand, and silt; gravels conprise
only a small percentage (Mntague et al. 1982). Bedrock
formations are found in a few areas along the river
Irrigated croplands border the eastern and southern banks of
the river; to the west and north is open rangel and.

The | ower Fl athead R ver drains 386,205 hectares, and is a
| ow gradient river. Based on general valley characteristics,
gradient, and channel norphology, the |ower Flathead can be

dividied into four distinct river reaches (Figure 1).
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Figure 1. Reach breaks of the | ower Flathead R ver.



Reach | of the |lower Flathead extends from Kerr Dam
(River Kiloneter (RK) 116) to the nmouth of Wiite Earth Creek
(RK 102). Gadient is 1.5 mkm and the river has an
average width of 114 m The river is confined in a steep
rocky canyon for the first 6 km of this reach, after which
the canyon wi dens. The channel bottomis conposed of a
| arge boul der-bedrock m xture blending into a cobble-gravel
m xture toward the end of the reach. The canyon portion of
this reach is primarily a whitewater area characterized by
deep pools and several sets of rapids. The |ower section of
the reach is a snooth, fast flowing glide with two riffle
areas. This river reach is subject to severe water |eve
fluctuations due to hydropower peaking operations at Kerr
Dam At the United States Geol ogical Survey (USGS) gagi ng
station downstream from Kerr Dam water |evels have
fluctuated from0.6 to 2.4 min three hours.

The Bufﬂalo study section, extends from RK 109.4 to RK
102.9, representing 46 percent (% of Reach | in the |ower
Fl athead River. The study section has an average w dth of
114 mand a gradient of 1.5 mkm  The channel substrate is
conposed of a large boul der-rubble m xture blending into a
cobbl e-gravel mxture toward the end of the section. The
section is a single channel, fast flowing glide containing
two riffle areas, subject to rapid water |evel fluctuation of
up to 2.4 mdue to the hydropower peaking operations at Kerr

Dam No tributaries enter this study section, and the only
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boat access is Buffalo Bridge (RK 104.6) (Figure 2).

Reach Il of the river extends fromthe mouth of Wite
Earth Creek (RK 102) to 2 km downstream of Moxss's Ranch (RK
54). Average gradient and river width within this reach are
0.6 mkmand 128 m respectively. Throughout this reach the
river gradually w dens, but naintains a single channel. Wth
the exception of a few small islands and constrictions of the
river channel, the flowis a snooth glide. Mjor tributaries
enter this reach at RK 72 (Little Bitterroot River) and RK 67
(Crow Creek).

The reach is typified by large meandering bends bordered
by high, eroding clay cliffs. Ri ver banks are generally
steep with benchl ands beyond; the channel substrate ranges
fromsolid bedrock to sizeable areas of silt deposition.

The Sl oan study section extends fromRK 75.6 to RK 69. 2,
representing 13.4% of Reach Il. The study section has an
average width of 128 mand a gradient of 0.6 mkm  Channel
substrate is conposed of primarily a cobble-gravel m xture,
Interspersed with large boulders; silt deposition occurs
along shoreline areas. This section is a single channel
smooth glide. The Little Bitterroot River enters this study
secticn at RK 72; its delta constricts the main river
channel to approximately one half its average width, formng
a fast turbulent chute. Pablo A Canal, an irrigation canal,
al so enpties into this section at RK 69.9. The boat access

point is Sloan Bridge (RK 71.4) (Figure 2).
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Figure 2. Permanent study sections and iImportant backwater

areas of the lower Flathead River.
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Reach Il of the river extends fromRK 54 to RK 12,
Average gradient and river wwdth within this reach are 0.3
m km and 104 m respectively. Habitat is variable, and the
river channel is braided. Mjor island conpl exes, gravel
bars, and extensive backwater areas are common. MDonal d
Sl ough (RK 29) has a surface area of 5.2 hectares and a
maxi mum depth at average river discharge of approximately 4.5
meters. By md-sumrer, a heavy growth of aquatic macrophytes
conpletely encircles this backwater, l|eaving only the deepest
water free of vegetation. The “Sink Hole” (RK 34) has
surface area of 12.6 hectares and a maxi mum depth of 5.4
neters (Figure 2). Gowth of aquatic nacrophytes is simlar
to that which occurs in MDonald, however there is nore open
water in the “Sink Hole”.

Permanently wetted backwaters range from 0.4 to over 12
hect ar es. Ri ver banks are nost notably overgrazed and
unstable within this reach. Water level fluctuations in this
reach are |less pronounced than in Reach | or Il, but may vary
as much as 0.3 min six hours at the bridge near D xon,
Montana (United States Fish and Wldlife Service (USFW)
unpubl i shed data).

The Dixon study section, extends fromRK 47.1 to RK 42.9
representing 15.4% of Reach Ill. Average gradient and
channel width within this section are 0.3 mkm and 104 m
respectively. Channel substrate is primarily gravels wth

extensive areas of silt deposition. The river channel is
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brai ded; major islands conplexes, gravel bars, and high

wat er channels are common. Two mmjor tributaries enter this
study section; Mssion Creek at RK 45.2 and the Jocko River
at RK 40.9 (Figure 2).

The Weed study section extends fromRK 32.2 to RK 25.7
and represents 15.4% of Reach I11. General river
characteristics, gradient and channel width are simlar to
the Dixon section. This section has two | arge backwater
areas and only one snall intermtant tributary, Mgpie Creek,
entering at RK 27.2 (Figure 2).

Reach 1V extends from RK 12 to the confluence with the
Gark Fork River. The final 6 kmof the |ower Flathead
Ri ver are outside the Flathead |Indian Reservation boundary.
Average gradi ent and channel width of this reach is 0.2 mkm
and 198 m respectively.

The Perma study section extends fromRK 12.1 to RK 5.6
and represents 53.31 of Reach IV. Wth the exception of one
bedrock intrusion, substrates are primarily gravel wth
Si zeabl e areas of sand and silt deposition. One snall,

m d-channel island is also present.’ Three small intermtant
tributaries; Seepay, Burgess and Robertson Creeks, also
enter this study section. The boat access point is
Robertson Creek (RK 6.4) (Figure 2).

13



MVETHODS
Physical Habitat Evaluation

Kerr Dam Flow Releases

Staff gages were installed at RK 37.8 and 31.1 in 1983 and
RK 40.2 and 27.2 in 1984 to nonitor water |evel fluctuations.
In 1985 a staff gage was installed at the mouth of Foust
Sl ough (RK 49.9) and anot her gage, damaged by i ce,
reinstalled in Ferry Slough (RK 31.1, Figure 2). (Gages were
usual ly read once a day during the northern pike spawning
season. Daily water l|evel fluctuations at other specific
spawni ng areas were cal cul ated as descri bed by DosSantos et
al . (1983). Daily discharge records recorded at RK 115,
approxi mately one Kkiloneter below Kerr Dam were provided by
the USGS. Discharge recordings at this USGS station began in
August of 1907.

Water Tempeatures

Water tenperatures were recorded at two pernmanent sites
along the | ower Flathead River using continuously recording
90-day Ryan thernographs installed at Sloan (RK 71.4) and
old Perma (RK 17.6) bridges. Dixon bridge (RK 40.21, used
as a thernograph |ocation during 1983, was destroyed by ice
in January 1984. Daily water tenperature recording by the
USGS at their gage house (RK 115) directly bel ow Kerr Dam

was di scontinued as of 1 October 1983.

14



Substrate Analysis

Substrate sanples were taken within three of the five
permanent study sections in those areas where habitat
vari abl es (gravef size, water depth, and water velocity)
appeared suitable for salnonid spawning (Darling et al.

1984). Sanples were collected during March 1985 before high
water, when substrates were nost enbedded. A total of 18
sanples were collected: six fromthe Buffalo, four from D xon
and six from Wed study section. One paired sanple was taken
froma large gravel bar located at RK 48, which is not
included within any permanent study section. No suitable
gravel for sanmpling was found in the Sloan study section
(Darling et al. 1984) and no sanples were taken at Perma due
to early high water conditions.

Replicate sanples were randomy taken in suitable gravel
areas using a 15.24 centineter (cnm throat diameter MNei
sanpler (McNeil and Ahnell 1964) followi ng field procedures
outlined by Shepard and G aham (1983). Substrate sanples
were individually |abeled, bagged and returned to the
| aboratory.  Suspended material in the corer was estimated
by measuring the amount settling in a one liter (1) Inhoff
cone within 25 mnutes, and relating this amount to the
known water volune in the corer

Sanmpl es were transferred to drying trays and oven dried
at 260°c for 16 hours. After drying, sanples were shaken

through a sieve series stacked as follows: 63 mllinmeters

15



(m), 16 nm 6.35 mMm 2 nm 0.063 nm and pan. Each fraction
was weighed individually, and percent conposition was
calculated. The percentage of substrate snmaller than each
of the sieve sizes was plotted against particle (sieve) size
(my on | og-probability paper. A linear

regression equation was fitted to-substrate sizes 16 nm and
smal | er.

Tappel and Bjorn (1983) found that |ines passing through
data points for two sieve sizes closely approximte |ines
determ ned by the | east squares regression procedure for the
entire gravel mxture. For sanples fromtwo river systens
(I daho and Washington), a line passing through data points
for the 9.5 mmand 0.85 mmparticle size was the best
approxi mation, and by considering these two particle sizes,
sal monid enbryo survival can be inplicitely related to a
range of particle sizes in a natural gravel mxture. W
conpared the relative percentages of substrate snaller than
0.85 and 9.5 mmto results fromldaho | aboratory studies by
Irving and Bjorn (1984) to estimate trout enbryo survival

from hatching to enmergence from the gravel
Northern Pike Habitat Evaluation

Radi o-tagged northern pike were tracked using a hand-held
directional |oop antenna and a programable scanning receiver
(Darling et al. 1984). Tracking operations were nornally

conducted by floating md-channel downstream in an open boat.
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During poor weather, tracking operations were conducted

on land. Wien individual fish could not be |ocated using

t he above nethods, aerial surveys proved to be effective.
Tracki ng operations were extremely accurate once the

general area of occupation was determned. |ndividual fish

were sighted on many occasions. Pike locations were

pi npoi nted by gradually reducing the receiver’s gain. Total

wat er depth and predom nate substate type were recorded at

each location. \Water velocities were also neasured at the

| ocations using a Marsh MBirney Mbdel 201 el ectronic

current nmeter. Using a 1.2 o top-setting wading rod, the

probe was lowered 1.2 minto the water and turned to record

t he hi ghest occuring water velocity.
Spawni ng Surveys

The inlets of one known and four suspected northern pike
spawni ng areas were trapped from20 March to 31 May 1985,
using 1.2 mdianeter double-throated fyke nets and 1.5 x 1.0
x 1.0 mbox traps. Two off-channel shallow benches of the
main river were also trapped using 1.2 mdi aneter double-
throated fyke nets. Al captured fish were weighed,
measured, sexed and tagged, then rel eased above the trap

Aerial and boat surveys were conducted in the spring to

identify main river areas used by spawni ng sal noni ds.
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Stock Assessment

Stock assessnent data were collected at four permanent
study sections located in the four reaches of the main river
during the fall of 1985. Fish were collected at night using
boat - mount ed el ectrofishing gear (Leob 1957), follow ng
gui del i nes presented by Vincent (1971 and 1983) and Peternan
(1978).

River reach IIl originally contained two study sections,
Weed and Dixon. The Dixon study section was established due
to special interest in tributary inflow (Mssion Creek and
the Jocko River), whereas the Wed section was representative
of reach I1l. Since catch rates and species conposition in
1983 and 1984 for target fish were conparable between the two
study sections, the representative reach, Wed, was sanpled,
whil e the Dixon study section was not in 1985.

Main river study sections are 6.4 kmlong. Two
el ectrofishing passes per run were made al ong each bank
within each study section. Two days were required to make
either a mark or recapture run at each study section.
Recapture runs followed marki ng runs by seven-days (Vincent
1971 and 1983).

Popul ation estimates were attenpted in fall 1985 at two
backwat er areas (RK 34 and RK 29) to assess popul ation |evels
of lar genouth bass. Two passes were nmade around the
vegetation-f ree perinmeter for both the mark and recapture

runs.
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Target fish species were wei ghed, neasured, sexed (if
possible), scale sanples taken for aging, tagged with either
a nunbered "T" or fry tag, and released. Muntain whitefish
were excluded fromthis year's stock assessnent.

Target fish species population estinates were nmade using
an adj usted Peterson estimate (Ricker 1975).  Popul ation
estimates were described as fish per kiloneter (fish/km at
the 80% confidence interval. Catch per unit effort (CPUE)
for each target fish species was determ ned, and defined as
catch per one hour of actual fish sanpling. Pair-w se

conparisons were nade using CPUE dat a.

Instream Flow Incremental Method

Study Plan Development
To evaluate instream fl ow needs in the | ower Flathead the

Water Surface Profile nodel (Bovee 1982) was sel ected because
the lower river has a sinple channel with few regi ons of
rapidly varied flows (ie: abrupt changes in stream gradient).
Field measurenents taken at two study sites at flows of 91
and 283 uglsecond (3,200 and 10,000 cfs) will enable the
nmodel to predict effects on weighted useable area (WJA) from
36 to 708 m3/second (1,280 to 25,000 cfs).

C ose contact with the Instream Flow G oup in Fort Collins,
Col orado was maintained during study plan devel opment. On 6
February 1985 an interagency coordination neeting was held to

present, discuss and review the proposed study Plan.
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Personnel fromthe U S Fish and WIldlife Service (USFW5),
U S. Geological Survey, University of Montana Biol ogical
Station, Bureau of Indian Affairs and Mntana Power Conpany
attended. The conplete IFIM study plan for the | ower

Fl athead R ver is presented in Appendi x A

River Segmentation

As previously described, the |ower Flathead River was
divided into four distinct river reaches (Figure 1, DosSantos
et al. 1983). For the purposes of IFIMsegnmentation the
river was divided into two | arge nmacrosegnents.

IFIMriver segnent | extends from RK 108.5 to RK 54,
enconpasses river reach | and Il and characterizes the
si ngl e-channel portion of the |lower Flathead River. Aside
froma slight gradient difference, the [ower section of
river reach I (RK 108.5-102) bel ow Buffal o Rapids, has
macrohabitat features simlar to river reach Il (RK 102-
54). Repeating hydrol ogi cal features of pool, riffle, run,
and river wwdths are simlar.

IFIMriver segnent |1, enconpassing river reach Ill and
IV, fromRK 54 to RK 6, characterizes the braided channel
portion of the |ower Flathead River. The upper half of
river reach IV (RK 12-6) has macrohabitat features simlar
to the single channel portion of river reach Il (RK 54-12)
(Darling et al. 1984). Gadient and channel width are

simlar.
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Sel ection Study

| FIM study sites were chosen to proportionally include
all the geonorphic macrohabitat features present within that

particular river segment, as well as accessibility by Iand

and inclusion with pre-existing study sections.

Transect Placenent

The downstream nost transect within each |FIM study area
was placed to transect the hydraulic control which
i nfluences all other upstream transects within that study
area. Al other transects are habitat descriptors chosen to
best represent habitat types found throughout that river
segment. Standard survey techniques described by Bovee and
M1 hous (1978) and Tri hey and Wegner (1981) were used for

the establishnent of these transects.
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RESULTS
Phvsical Habitat Evaluation

Kerr Dam Fl ow Rel eases

: 3

Di scharges from Kerr Dam in excess of 306 m /second
(10,800 cfs) during the 1985 northern pi ke spawni ng season

(April, Hay, June) provided adult fish better access to
known spawning areas than in 1984 (Figure 3). Record |ow

flows experienced during the later part of My 1984 were

not seen this year. Flows remained well above 312 m3/second
(11,000 cfs) during May and June of 1985. May 1985 fl ows
were 37 to 53.5% greater than those observed in 1984; June
flows averaged 30% | ower than 1984. Discharges from Kerr
during July and August 1985, critical periods for fry

devel opnent of northern pike and |argenouth bass, were al so

greater than 1984.

: :

Average monthly low, nean, and high river water tenp-
eratures recorded at Sloan (RK 71.4) and Perma (RK 17.6)
during 1984 are presented in Figure 4. The USGS
discontinued all tenperature nmonitoring after 30 Septenber
1983.

River water tenperatures observed during 1984 showed a
consi stent seasonal warming pattern simlar to that recorded
in 1983. \Water tenperature reached a high of 24.1°C in
August conpared to 26.3° C the previous year. Daily
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Figure 3. Daily discharges [maximum (@), mean (b), and nminimm (c) from Kerr Dam
for April, May and June 1984 and 1985 recorded at RK 114.9.
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Figure 4. Water temperatures [monthly maximum (&), mean (b),

and minimum (c)] for the Ilower Flathead River
recorded at Sloan (RK 71.4) and OId Perma Bridge
(RK 17.6).
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fluctuations in 1984 river water tenperatures increased from
2.0°C in January to a maxi mum of 10.3° inMay. FromJune to
Oct ober 1984, fluctuations in daily water tenperatures ranged
fromé.9°c to 9.3 ¢ and averaged 7.7°C. |n Decenber 1984,
wat er tenperature fluctuation was only 1.5°c. R ver water
t enperatures observed during 1985 showed a consi st ent
seasonal warmng pattern simlar to that recorded inboth
1983 and 1984.
Substrate Analysis

Gavels from 16 to 63 nmm predom nated nost sanples from
potential spawning gravels taken in the | ower Flathead River
(Figures 5 and 6). Wth few exceptions, the renaining
fractions generally representing 20% or |ess of thetota
sanple. Conparisons of our data with the |daho |aboratory
results of Irving and Bjorn (1984) studying the relationship
of sedinent and trout enbryo survival infer main river
rai nbow trout enbryo survival in the Buffalo study section
averages 28% using the substrate conbinations of 0. 85 nm and
9.5 mm (Figure 7, Appendix B).

In the D xon study section, an average 31% survival by
rai nbow trout enbryos is expected based on the conbination
of 0.85 and 9.5 mm fractions. Based upon simlar eval uation
criteria average survival in the Wed study section would be
61% The conbi ned percentages of fines smaler than 0.85 and
9.5 mmfor the two sanples fromthe gravel bar located at RK

48 predicts 52% survival (Figure 7).
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Figure 7. Predicted rainbow trout embryo survival in the lower
Flathead River related to vari ous conbi nati ons of

natural spawning gravel. (Adapted from Irving and
Bjorn 1984).

Fish Populations

Largemouth Bgass

Largenouth bass are primrily backwater1 residents of the
| oner Fl at head and have not been collected in this study
above RK 54. They are rarely found in main channel areas,
and then only in the | owest gradient areas (< 0.3mkm.
During this study, they have only been captured in the Wed

and Perma study sections, showing a maxi mum CPUE of only 0.6
(Table 1).

n

1 backrater: any place regarded as stagnant; havi Pg %_ h
y hig

upstream inlet channel which flows only at relative
river discharges (> 20,000 cfs).

28



Tabl e 1. Catch per unit effort for largenmouth bass from
the Wed (RK 32.2 to 25.7) and Perma (RK 12.1to0
5.6) study sections.

m as - - e - = n @ En T . G Y S e e T S T e - e - e = e e e e e —s S - e e - e = = e = - - ———

Sampling Period. Weed Per ma
Fal | 1983 0.0 0.3
Spring 1984 0.0 0.0
Fal | 1984 0.1 0.4
Fal | 198s 0.0 0.6

Largenouth bass have been found in off-channel backwater
areas at RK 54, 50, 49, 43, 36, 34 and 29. No permanent
backwat er areas exists downstream from RK 29.

Popul ation estimates were attenpted in the fall of 1985
Wi thin two back\g/ater areas. Heavy nacrophyte growth in
McDonald Slough linmted gear efficiency, so an estimte was
attenpted in the “Sink Hole”. Boat electrofishing yielded a
CPUE for largenouth bass of 12.6 and a popul ati on estimate of
433 (+ 213),o0r approximately 34 bass/hectare for the "Sink
Hole". Average length for all bass handled (N = 41) was 303
mm (Age 4). Sizes ranged from 131 to 515 mm  Qther sanpling
efforts conducted throughout the year captured only six
addi tional |argemouth bass (Appendix c).

From 1 March 1983 through 30 Septenber 1985 a total of

2 slough: a still backwater which has sone intergravel
flow, well scoured upstream inlet channel flows at noderate
river discharges (> 10,000 cfs).
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188 largemouth bass have been captured, averaging 307 mm (Age
k). Catches of bass have been predominated bé Age Y4 and
older fish, comprising 76% of the total catch. Age 2 and 3
largemouth bass comprised 12 and 11%, respectively, of the
total catch (Figure 8), averaging 169 and 221 mm in length,

respectively.

Northern Pike
Northern pike have been collected throughout the length of

the river. Though primarily thought of as backwater

. |+— 4 —4[+—5-a|
.%10 -‘+— “4‘*_ 2 -4|+—Q—¢l L[Lfijjhl[lj L_lud
Mr

Figure 8. Length frequency distribution of 188 largemouth bass
collected from the lower Flathead River 1 March 1983
througn 30 Septempber 1985 and their ages based on
scale analysis.
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residents, they are commonly found in main channel eddies3
along the entire course of the river. CPUE data has

consi stently shown that the center of the northern pike
concentration is within river Reach IIl, and their abundance
tapers off both upstream and downstream (Table 2). A total
of 82 northern pike were tagged during 1985 sanpling efforts,
averagi ng 596 nm (age 4) in length (Appendix c).

Table 2. Catch-per-unit-effort for northern pike wthin
the five permanent river study sections.

Year Season  Buffalo  Sloan  Dixon Weed  Perma
1983 Fal | 0.76 0. 57 1.90  3.68 0.01
1984 Spring 0.23 0. 88 1.62 1.11 0.11
1984 Fal | e 0.61 0.19  1.64 0. 66
1085 Fall 047 089 T 173 100
Mean CPUE 0. 49 0. 69 1.24  2.04 0. 44

Based on radio tracking |ocations, slackwater areas
chosen by northern pike during non-spawning daylight hours

range from2.3 to 3.2 min depth, with water velocities not

3 eddy: an upstreamcircling current, a whirlpool; usually
associated with a obvious identation of the shoreline.

4 slackwater: a broad expanse of shallow water where there
Is no upstream and virtually no downstream current; not
associated with irregularities of the shoreline.
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exceedi ng 0.2m second (0.6 ft/second). O f channel staging
areas used by pike during spawning ranged from 1.2 to

2.3 0 in depth with water velocities not exceeding 0.5

m second (1.6 ft/second). Habitats occupied by radioed pike
were usually totally vegetated.

Northern pike in varying stages of reproductive condition
were captured at two known backwater spawni ng areas and two
previ ously unsanpl ed mai n channel slackwater areas during the
spawni ng season.

Fifty-one pike were captured and tagged between 19 March
1985 and 6 June 1985; 6% were immuature at the time of capture
(Table 3). O the mature spawners captured and sexed, 79%
were nales and 13% were females, resulting in male-fenale sex
ratio of 5.9 to 1.0. O the 51 spawners, 17 (33% were
recaptures from previous sanpling efforts. Radio tracking
data have shown that nale pike will stay near spawning
areas for approximately three nonths, while, fenale pike
are only on the spawning areas for approximtely one nonth
(Figure (0.

Tag returns and radio tracking have shown two distinct
movenment patterns for spawning northern pike. |t appears

that nost fish nove relatively short distances (up to 12 km

5 staging area: relatively shallow (< 3 m deep) benches
cl ose ?Wlthl n 0.5 km to shallow spawning areas, in which
groups of sexually mature northern pike congregate.
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Figure 9. Seasonal movements of two male (653 and 553) and one female (020}

radio tagged northern pike within the lower Flathead River.



for spawning purposes, where others show novenents during the

spawni ng season of up to 56 km

Table 3. Mthod of capture, nunbers, reproductive condition
and average length for northern pike captured
during the spring of 1985.

Capture Nort hern Pike

__ Method |mmature | Mle Fenale _

Netting ! 20 0

Tr appi ng 2 21 7

Tot al 3 41 7

Aver age

| ength (mm 351.0 673. 61 708. 14
_(range) . (280-454) (513-975) . (626-905)
Sal noni ds

Mount ai n whitefish were excluded fromthe 1985 stock
assessnent. Stock assessment investigations in 1983 and 1984
showed population levels of whitefish were conparable to
other western Mntana rivers of simlar size (Darling et al.
1984) .

Catches of cutthroat trout (S no clarki) were higher in
three of four study sections this fall, as were catches for
bull trout (Saluilnus confluentius) (Tables 4 and 5). These
two species are the | east conmon of all sallmonids found in
the | ower Flathead River, and |ow nunbers have prevented any
popul ation estimates in the past. A successful estinmate was
made for cutthroat trout this year from the Wed study

section: 3 fish/km+ 1. The fish averaged 272 nmin total
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length. During all 1985 sanpling efforts, a total of nine

cutthroat trout were tagged, averaging 282 mm TL.

Table 4. Catch-per-unit-effort for cutthroat trout wthin
the five permanent river study sections.

Year _ season  Buffalo  Sloan Dixon ~ Weed _ Perma
1983 Fal | 0.08 0.07  0.06  0.42 0. 00
1984 Spring 0.08 0.18  0.08  0.42 0. 00
1984 Fal | e 0.00 0.19  0.00 0. 00
1985 Fal | 0.28 0. 20 Fxy 0. 60 0. 00
Mean CPUE 0.15 0.11 011  0.36 0.00

Table 5. Catch-per-unit-effort for bull trout within the
five permanent river study sections.

Year Season Buf f al o Sl oan D xon Weed Per ma
1983 Fal | 0. 00 0. 00 0. 00 0. 00 0.00
1984 Spring 0. 00 0. 00 0.08 0.14 0.17
1984 Fal | e 0.00 0.00 0.08 0.07
1985 Fal | 2. 0.09 0.10 .. ] 0.22 . 0.00,
Mean CPUE 0.03 0.03 0.03 0.11 0.06

e ** not sanpled
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Five bull trout were captured and tagged during 1985,
averaging 378 mm in length.

Catches of rainbow trout were consistent with previous
sampling periods, and as in 1984, found to be highest in the
Weed study section (Table 6). Insufficient numbers of
rainbow trout were captured in the Buffalo, Sloan, and Perma
study sections during fall 1985 to make population estimates.
An estimate of 16 fish/km was made for the Weed study
section. A total of 23 rainbow trout were tagged during
1985, averaging 272 mm TL,

From 1 March 1983 through 30 September 1985 altotal of 163
rainbow trout have been captured. Age 2 fish ranged from 200
to 289 mm, comprising 66% of the total catch. Age 3 rainbow
trout ranged from 290 to 389 mm and comprised 29% of all fish
handled. Age 1 and 4 rainbow trout comprised 2.4 and 3.1%,

respectively, of the total catch (Figure 10).
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Table 6. Catch-per=-unit-effort for rainbow trout within
the five permanent river study sections,
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Year Season Buffalo Sloan Dixon Weed Perma
1983 Fall 0.15 0.22 1,40 1.54 0.18
1984 Spring 0.08 0.18 1.78 1.18 0.79
1984 Fall LA 0.21 2.23 0.70 0.22
1985 Fall 0,09 0.10 Y 1.95 0.1%
Mean CPUE 0.11 0.18 1,80 1.34 0.33

k%%not sampled



Catches of brown trout during the fall of 1985 were higher
in all study sections except Perma, and found to be
significantly (p < .05) higher than in 1984 in the Buffalo
study section (3.44/hour, Table 7). Insufficient numbers of
brown trout captured excluded population estimation for all
but the Buffalo study section (50 fish/km + 19). This was
the highest estimate ever made for brown trout in the lower

Flathead River. A total of 59 brown trout were tagged during
1985, averaging 286 mm TL (Appendix C).

D MR G A ST WD ML SR el S SR S N ke e GPe S e S S e T W O e A e e S S S — S s

Table T. Catch-per-unit-effort for brown trout within the
five permanent river study sections.

N D A G S Sk S P S Gk S S S S g W Sk D e S S P i e S A W B et v — o - —

Year Season Buffalo Sloan Dixon Weed Perma
1983 Fall 1.21 0.29 0.57 0.53 0,65
1984 Spring 2.14 1.77 1.78 1.60 0.67
1984 Fall LR c.82 1.67 O.u7 0.07
1985 Fall 3.44 0.88 e 0.90 0.15
Mean CPUE 2.26 0.94 1.34 0.88 0.39

T e e T G L D ek e . e . Y Sk Sl . i . T — -t —y - W o 5 oy

S e T T s o 7 e A Sl o Y e B O 2 o o T

From 1 March 1983 through 30 September 1985, a total of
208 brown trout have been captured. Age 2 fish ranged from
200 to 279 mm, comprising 38% of the total catch. Age 3
brown trout ranged from approximately 280 to 389 mm and
comprised 26% of the total catch. Age 4 and older brown
trout accounted for 34% of the total catch. Only five Age 1

brown trout (< 3%) have been handled (Figure 11).
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Figure 10. Length frequency distribution of 163 rainbow trout collected

from the lower Flathead River 1 March 1983 through 30
September 1985 and their ages based on scale analysis.
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Figure 11. Length frequency distribution of 208 brown trout collected
from the lower Flathead River 1 March 1983 through 30
September 1985 and theilr ages based on scale analysis.



| nstream Fl ow | ncrenent al Met hod

Study Sites

The results of--river segment evaluations for IFIM
provided two study sections. |FIM R ver Segment |
extends from RK 108.5 to RK 54 and is characterized as the
single channel portion of the river. Repeating hydrol ogica
units are bordered by riffles and contain differing
combi nati ons of shallow runs, deep runs, and deep pools.
Deep pools are associated with the outside of river bends.

The study section chosen to represent this single channel
portion of the river extends fromRK 75.5 to RK 73.4, and is
within the Sloan habitat and stock assessnent study section
The Sloan IFIM study section contains all the macrohabitat
features found within R ver Segnent |, which are described
using a conbination of 6 cross-sectional profiles
(Figure 12).

|FIM Ri ver Segnment Il extends fromRK 54 to RK 6 and can
be characterized as the braided channel portion of the river.
Repeating hydrol ogical units wthin this section of the river
are bordered by a single channel and contain differing
conbi nations of braided shallow and deep runs, dewatered
hi gh-water channels, island sizes and association with
backwat ers.

The |1 FIM study section chosen to represent this braided

channel portion of the river extends fromRK 30.1 to RK 28.2
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and is within the Wed habitat and stock assessnment study
section. The MDonald IFIM study section contains all the
macrohabitat features found within River Segnent I, which
are described using a conbination of 7 flow ng and 2 standing
wat er cross sectional profiles (Figure 13).

Conpl ete transect descriptions for both the Sloan and

McDonal d | FI M study sections are presented in Appendi x D.
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DI SCUSSI ONS AND CONCLUSIONS
Fish Populations

No date of the introduction of |argenmouth bass into the

| oner Fl athead River has been determned. Largenouth bass
are primarily backwater residents of the | ower Flathead and
have been collected from all pernmanent backwater areas in
river reaches |1l and IV. They are rarely found in main
channel areas. The highest concentration of bass are found
in the |argest backwater areas.

Based on the reproductive condition of bass captured
t hroughout this study, spawning begins in the later half of
May and continues through June. Brown (1971) reported eggs
and fry cannot tolerate tenperatures below 10°C. Water
tenperatures within the | ower Flathead warmto 10°C and above
usual ly by the later part of April (Figure 3).

In the Flathead River, young-of-the-year |argenmouth bass
grow to approximately 70 nm by the end of their. first year.
By their second year they have reached 120 nm and by age 4,
the usual age of maturity, they have at |east doubled in
length (240 mm). Bass fromthe |ower Flathead show a faster
rate of growh than those reported by Brown (1971) for
Mont ana | argenout hs, but grow somewhat slower through age 4
than growth rates reported by Scott and Crossman (1973) for

bass fromthe G eat Lakes area.
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The ol dest Fl athead Ri ver |argenouth bass aged to date was
10 years old and 527 mm long, considerably larger than the
average length for simlar aged bassreported by the above
authors. The average length of all bass captured throughout

this study is 307 nm (N = 188, Age 4). Catches of bass have
been predom nated by Age 4 and older fish (Figure 8).

Angl er exploitation of |argenouth bass appears m nimal,
with only two tags returned (1% in three years. During the
sumer of 1983, river anglers caught bass at an averagerate
of 1 fish every 2.3 hours (DosSantos and Cross 1983)
Largenmouth bass are only found in a few areas in adequate
nunbers to support heavy fishing pressure. Low exploitation

may be due to fishermen not knowing where to fish for bass.

Northern Pike

Northern pike are found throughout the length of the |ower
Flat-head River, occupying lentic habitats. Wthin the single
channel portion of the river, reaches | and II, northern pike
are found along deep, slow noving river bends, shoreline
eddi es, and sl ackwater shoreline areas. The upper reaches of
the river provide limted habitat for pike as reflected in
CPUE data (Table 2).

In river reach Ill, gradient and water velocities
decrease, permanently wetted backwaters are common, and pike

abundance, based on intensive sanpling (CPUE) is tw ce that
of reaches | or Il. It is the conbination of both riverine
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and lentic habitats which supports the largest northern

pi ke concentrations within the |ower Flathead. Cheney
(1972), in his investigations of northern pike in the Tanana
R ver, Al aska, found the blend between lotic and lentic
habitats nost preferred by pike.

Reach 1V of the | ower Flathead has the | owest gradient and
the greatest abundance of main channel macrophytes of all
river reaches, however abundance of pike within reach IV are
conparable to reaches | and Il. Deep water holding habitat,
preferred by pike during the daylight hours, is not found in
this reach. It would appear that increased nacrophyte cover
does not adequately replace deep water holding habitat.

Reach IV and nuch of reach 111 have devel oped total ice cover
during the past two winters. The |ack of deep holding water
in reach IV would afford no protective cover fromice scour
during winter thaws and spring break up, and may explian why
pi ke popul ations are |ower in reach IV than observed in reach
111,

Adult pike in the Flathead River prefer water depth in
excess of 2 mand water velocities not exceeding 0.2 nf second
(0.6) feet per second. Habitats utilized by pike are usually
totally vegetated, providing excellent cover for these anbush
predators. Chapman and Machey (1984) observed pi ke 81% of
the time in totally vegetaed areas. Inskip (1982) reports
that optimal water velocities for riverine pike should not

exceed 0.06 m second (0.2 ft/second). Limtations in
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nmetering gear did not allow for an accurate average water
colum velocity measurenent in depths in excess of 2 neters.
Measured velocities within deep water areas are probably

hi gher than those actually experienced by the fish, assum ng
| am nar flow at these sites.

At night, lower river pike have-been found in extrenely
shal | ow water near the river bank. Visual predators by day,
they nmay use the shallow bench areas as resting areas,
darkness protecting them from potential avian predation
Pi ke were rarely observed in these locations during daylight
hour s.

Northern pike spawn in spring. In the |ower Flathead,
mal es were sexually mature by the first week of April and
femal es were sexual ly mature by 1 My. Pike begin novenent
to spawni ng grounds about the tine they become ripe. Hales
have shown maxi mum upstream noverments of 17 kmin 27 days and
downstream novenents of 45 kmin 15 days during the spawni ng
season.

Based on radio telenetry data, nmales will spend up to
three nonths in and around spawning grounds, |eaving during
the later part of June or the mddle of July. Fenales spend
only about six weeks at spawning areas, usually centered
around the nonth of June. It appears that peak spawning
occured between the later part of May through the first half
of June. One radio tagged female showed a downstream

nmovenment of 42 kmin 15 days to reach a preferred spawni ng
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area she used in 1984, passing other areas where spawners
were al so found.

A total of 245 mature pike have been captured either
entering spawning areas or in staging areas during this
study, resulting in an overall nale to fenale ratio of 3:l.
Priegal and Krohn (1975) reported a healthy sex ratio of 2.1
fcr sone pike populations in Wsconsin. Disproportionate
angl er harvest of larger pike, alnost all females, within the
| ower Flathead may explain the observed hi gher nunber of
mal es within the spawning population. Harrison and Hadl ey
(1983), studying the N agra River, give insight to another
possi bl e explanation. They reported a sex ratio of 4:1, and
postulated a bias toward mal es because of the |onger tine
during which nmal es are sexable by the extrusion nethod. This
is also true for northern pike fromthe | ower Flathead and
may explain the unusually high sex ratio (5:1) observed in
198s.

Spawning,occurs during daylight hours, and has been
observed in two backwater areas. Spawning groups-, consisting
of a female plus one or two nales, nove in short rapid bursts
after which the fish are stationary, presumably at rest.

Eggs adhere to vegetation and at water tenperatures above
10°C hatch in 12 days or less. After hatching fry also
adhere to vegetation and remain attached from 10 to 24 days
(Inskip 1982), Species of enmergent and subnergent aquatic

vegetation found within backwater areas of the | ower Flathead
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River is presented in Appendix E.

It is this approxinmately 30 day period, fromegg laying to
mobile fry movenent, when northern pike year class strength
is directly influenced by Kerr Dam operations. \ater |eve
fluctuations at spawning sites can aggravate suspended
sedi ments and contribute to egg suffocation. Hassler (1970)
attributed 97% egg nortality to silt deposition caused by
fluctuating water levels in two main-stem M ssour River
| npoundment s. Fry that successfully hatch attach to
vegetation and are subject to desication due to dewatering as
the river discharge varies. A change of only 3 cmin water
surface elevations can change inflow to outflow in sone
spawni ng areas (DosSantos et al. 1983).

Average size of Flathead River nale and femal e pike
spawners was 688 and 699 mm respectively. These |engths
correspond to age 4 fish for the lower Flathead, the usual
age of maturity for northern pike (Scott and Crossnman 1973).
Spawning nal es range in size from 428 to 975 nm (Age 2 and
ol der) whereas femal e spawners range from 540 to 996 nmm (Age
3 and older). Because of the highly aggressive nature
observed in males, it is doubtful whether young mal es
contribute significantly to spawning success.

Gowh of male and femal e northern pike in the Flathead
River was simlar through age 3 (Darling et al. 1984). Fish
ol der than age 4 show differential growth between the sexes,

with females exhibiting faster growh. Simlar observations
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have been noted in other studies (Anderson and Weithnman 1978,
Komyshnayo and Tsepkin 1973, and Philips 1980), Fl athead

Ri ver young-of-the-year pike grow to approximately 250 nm by
the end of their first year. By their third year they have
doubled their length. By their fifth year male northern pike
range from 700 to 800 nm TL, and fermale pike may reach 920 nm
TL. Seventy percent of all northern pike handl ed were age 3
or younger.

Northern pike are the nost highly sought after fish
species by fishermen in the |ower Flathead River (DosSantos
and Cross 1984). The present exploitation rate of 12% for
Fl at head Ri ver pi ke based on tag returns, is |ow conpared to
exploitation rates of 31%reported by WIllianms and Jacob
(1971) and over 50% reported by Beyerle and Wllians (1972).
H gh annual natural nortality rates reported by some authors
(Anderson and Wit hman 1978) and non-returned tags coul d

contribute to a higher than observed exploitation rate.

Sal noni ds

Popul ation |evels and structure of trout species studied
in the Lower Flathead River from 1983 through 1985 reflects a
| ack of successful recruitment. Cutthroat and bull trout,
al though collected throughout the length of the river, are
rare. Only twenty eight cutthroat and 12 bull trout have
been captured and tagged during 3 years of study. The nost

probable origin of these cutthroat and bull trout is the
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upper reaches of the river’s tributaries, upstream mgrants
fromthe Aark Fork River, or from successful passage through
Kerr Dam

Rai nbow trout are found along the entire length of the
river, but are nost abundant within river reach Il (Table
7). Population estimates for this reach have ranged from 14
to 29 fish/km Relative to other Mntana rivers such as the
Koot enai (May and Huston 1983) and the M ssouri (Berg 1983),
the |l ower Flathead R ver rainbow trout popul ati on and age
class structure reflect serious recruitnent problens.
Catches of rainbow trout in the Flathead are dom nated by age
2 and 3 fish, with age 1 fish only conprising 2.51 of the
cat ch. In the Kootenai River, using simlar capture nethods,
age 1 rainbow trout conprise 77.6% of the catch (My and
Huston 1983). Wile the sanple size of rainbow trout from
the lower Flathead is small (N = 129) the lack of age 1 fish
I's obvious (Darling et al. 1984).

Brown trout are found along the entire length of the
river, and are nost abundant in river reach | (Table 8).
Popul ation estinmates for this reach have averaged 31 brown
trout/km  On the upper Mssouri River, the |owest brown
trout estimate was 74 fish/km (Berg 1983). As w th rai nbow
trout, a lack of younger aged fish in brown trout catches
fromthe river was observed. Age 1 brown trout conprise |ess
than 2% of the total catch (N = 208)

The observed structure of brown trout populations in the
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| ower river suggest simlar limting factors affect both
rai nbow and brown trout recruitment. Few age 3 or ol der
rai nbow or brown trout were captured in the lower reaches of
M ssion Creek or the Jocko River, while these ol der age
cl asses predomnate in the nmain river. |In contrast, age 1
and 2 rainbow and brown trout predom nate sanples in the
tributaries, but are rarely captured wthin the nmain river.
In the Buffalo study section, brown trout have averaged 292
mm (Age 3)during fall sanpling, but average 425 nmm (Age 4)
during spring sanpling. Age class differences between river
and tributary rainbow and brown trout suggest that
recruitment to main river stocks is presently being supported
primarily by tributary spawning.

Few trout redds have been found in the main
river, and then only at its confluence with the Cark Fork
River. Although areas of suitable spawning gravel
exi st thrgughout the river, they are apparently not being
sel ected by spawning salnonids in the spring or fall.
However, in many |arge western rivers, the percentage of
adult trout spawning occuring in the nainstem may be
insignificant conpared with the number spawning in the
tributaries. Wthin the Kootenai River it is estinmated that
| ess than five percent of the total rainbow trout spawning,
based on redd counts, occurs in the mainstem (Bruce My,
MDFWP, personal communication). This appears to also be the

casefor spawning salnonids within the | ower Flathead.
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Gravel sanpling conducted on the nmain river during 1985
was limted. Eighteen sanples were collected from
approxi mately 654 hectares of potentially suitable spawning
gravel (Darling et al. 1984). Conparing our substrate field
data with the Idaho | aboratory studies of sedinent and enbryo
survival conducted by Irving and Bjorn (1984), rainbow trout
enbryo survival in the main Flathead R ver woul d average 42X
combining the 0.85 and 9.5 mm substrate fractions. G avel
showi ng the highest predicted enbryo survival was fromthe
Weed study section. This area also shows the highest density
(fish/km) of rainbow trout.

Survival rates reported here for |ower Flathead
sal noni ds based on the above conparisons shoul d be viewed
cautiously and is only used here to indicate a potentially
significant problemthat will have to be considered in
devel oping future nmanagenent alternatives. Results from
t hese conparisons, however, have supported prelimnary
observations about gravel quality.

Seasonal and daily variability in discharge from Kerr Dam
hi ghest in the spring and fall, are also suspected of having
serious inpacts upon spawni ng success of |ower Flathead River
trout. \Water depths and velocities over potentially suitable
spawni ng areas greatly affects its overall suitability.
Ham [ ton and Buell (1976) concluded that the abrupt changes
associated with fluctuating flows due to hydro-peaking

operati ons caused serious recruitnent problens for sal nonids
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in the Campbell River system British Colunbia. Future IFIM
analysis will directly address this problemoccurring in the
| ower Fl at head.

Stock assessnent investigation in 1983 and 1984 showed
popul ation | evels of mountain whitefish to be conparable to
other western Mntana rivers of simlar size (Darling et al.
1984). Broadcast spawners, whitefish spawning requirements
(water depth, velocity and substrate conposition) are not as
specific (Bovee 19781, as those for trout. The variability
of discharges from Kerr, highest in spring and fall, has not
affected recruitment of nountain whitefish within the |ower
FI at head.

-The question ofconpetitive interactions between nmountain
whi tefi sh and ot her salnonids, nanely rainbow trout, has
troubl ed many western fisheries nanagers for nearly half a
century. Early studies (McHugh 1940, Sigler 1951 and Laakso
1951) concluded that nountain whitefish were serious
conpetitor; for food and space with rainbow trout. Recent
i nvestigations (Pontius and Parker 1973, Thonpsqgn 1974,
Kiefling 1978 and DosSantos 1985), however, have questi oned
this theory of conpetition between these two sal noni ds.

One of the common side effects in regulated rivers is a
shift in the benthic insect comunity (Baxter 1977), wth
Chl ronom dae being one of the insect famlies flourishing in
regul ated rivers (Appert-Perry and Huston 1983). The

potential for conpetition for a specific food item
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(Chirononm dae) does exist between snall rai nbow trout and
smal | whitefish (<200 mm) and habitats occupi ed by these
smaller fish are simlar (DosSantos and Huston 1983 and
DosSant os 1985). Odum (1971) defines interspecific

conpetition as “any interaction between two or nore species
popul ati ons which adversely affects their growth and

survival”. This definition may apply to present-day rai nbow
trout populations within the | ower Flathead River.

Recently several authors have concluded that nountain
whitefish and trout in other western rivers (Kiefling 1978
and DosSantos 1985) do not actively conpete for resources.

In these studies, trout populations were several hundred fish
per kil ometer. In the lower Flathead, due to the ratio of
whitefish to trout it nay not be a question of interspecific
conpetition, but actual species suppression.

The conbi ned inpact of constantly changing river discharge
on the actual spawning act, poor survival of eggs due to
sedi ment and changes in river discharge, and the possibility
of suppression of trout by whitefish have conbined to produce
trout populations far below the potential of the |ower
Flathead River. These factors will have to be integrated

into managerment alternatives for the |ower river
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TRI BUTARI ES
DESCRI PTI ON OF STUDY AREA

dacial till and |ake bottom sedinments from prehistoric
Lake M ssoula underlie the tributary study area. Mich of
the runoff from the Mssion Muntains descends through
po.ous till at their base into the groundwater, resurfacing
in springs found throughout the valley (Mrrison-Mierle and
Mont gonery 1977)

Mbst of the surface water used on the Reservation is
diverted, inpounded, and distributed by the Flathead | ndian
Irrigation Project (FIIP). In total, the FIIP system
i ncludes 108 mles of main supply canals, approximtely 1077
mles of distribution canals, and 10,000 irrigation
structures (U S. Departnment of Interior 1985). FIIP
primarily serves three irrigation districts forned under
Mntana law,, serving Tribal and non-Tribal lands wthin the
service area, as well as a few properties that are non-
district. In order to supply these irrigation concerns, the
maj or tributaries are inpounded at their headwaters or m d-
valley and are intersected throughout by canal diversions and
irrigation returns. Consequently, the Flathead R ver
tributaries, for the nost part, have fair to poor water
quality (MNunnallee and Botz 19761, caused prinmarily by
irrigation return flows, agricultural dewatering, and erosion

of fragile soils as a result of |ivestock overgrazing.
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The tributary portion of the study is confined to the main
stens of five nmajor tributaries: the Jocko R ver, Mssion
Creek, Post Creek, Crow Creek, and the Little Bitterroot

River.

Jocko River
The Jocko River flows westerly fromthe M ssion Muntains

and enters the Flathead River near Dixon. It drains an area
of 67,747 hectares, w th approximtely 12 percent of the

drai nage under irrigation (Mrrison-Mierle and Montgonery
1977). Silviculture and | ogging activities, road

construction and naintenance, along with some residenti al
devel opnent, influence the upper drainage water quality.

Most years, segnents of the river are totally dewatered bel ow
Big Knife Creek due to irrigation diversion. Downstream from
the town of Arlee, Finley Creek and Val I‘ey Creek enter the
Jocko, introducing considerable sedinent. The |ower river
flows through hay and pasture lands and is channelized and
heavily rip-rapped along the National Bison Range. Average
annual discharge has been estinated as 10.4 m3/second
(Montana State Study Team 1975) and 5.2 m3/second (Morrison-
Mai erl e and Mont gomery 1977).

Post Creek
Post Creek headwaters are inpounded by the MDonal d Lake
dam  Fromthe outlet the creek flows westerly, picking up

irrigation return flows from Pabl o Feeder canal and M ssion
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“B” and "C' canals, and continues through agricultural Iand
in the Mssion Valley before flowng into Mssion Creek just
east of the Natilonal Bi son Range. Post Creek’s average
annual flow of about 2.5 m3/second (Montana State Study Team
1975) is subject to direct regulation for use in irrigation.
Much of Post Creek is turbid year-round due to irrigation

returns.

Mission Creek

M ssion Creek headwaters are inpounded by M ssion Dam
From M ssion Reservoir the creek flows westerly through St.
Ignatius; three canals (Pablo feeder canal and M ssion "B"
and "C' canals) intercept its flow Between St. Ignatius
and its confluence with Post Creek, the stream receives
sewage- | agoon and irrigation returns, and travels through
marshy and agricultural lands. Downstream along the Bison
Range, M ssion Creek receives agricultural return, feedl ot
runoff, and intermttent discharges from Charlo sewage
| agoons via Dublin Coulee. Hillside Reservoir overflow,
conposed entirely of irrigation return flow and agricul tural
runoff, enters the creek just below the Bison Range. The
stream then wi nds through an erosive clay-bank canyon and
receives Miiese Valley irrigation return before reaching the
Fl athead River. Flows near the nouth nmay average about
2.04 m3/second (Montana State Study Team 1975) or 4.7

3
m /second (Mrrison-Mierle and Montgonery 1977) and are
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subject to year-round regulation by the FIIP.

Crow Creek

North and South Crow Creeks flow west from the M ssion
Mountains converging to formthe nmain stem of Crow Creek
approximately one mle east of H ghway 93. Above Lower Crow
Reservoir two major tributaries, Ronan Spring Creek and Mud
Creek, bring urban stormwater runoff and irrigation runoff
and returns to Crow Creek. Lower Crow Reservoir is used to
store irrigation water for the Miese area. Only the 6km
stream section below Lower Crow Dam is being surveyed for
this study. Flows below the dam are regulated by Lower Crow
Dam and a major irrigation diversion approximtely 12 km
bel ow the dam  Historically, the creek flow would be
wi t hhel d conpletely during a normal irrigation year
(Morrison-Mierle and Montgonery 1977); however, sonme stream
flows are now being maintained year-round. Hi gh spring
runof f occasionally pronpts large releases from the
reservoir, causing nmass wasting, scour, and debris novenent
in Cow Creek. Average annual flows are 2.4 m3/second
(Montana State Study Team 1975).

Little Btterroot River
The Little Bitterroot emerges from Hubbart Reservoir
north of the Reservation boundary and flows south through a
narrow wooded canyon. Mst of the flows are intercepted and

diverted into Camas "A' canal at the canyon nouth. The
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remai ning flow continues south through the arid Canas Prairie
and Little Bitterroot Valley, cutting through generally,
heavy, poorly-drained, erosive, alkaline soils. Sullivan
Creek contributes hard-rock mne runoff and sedinment to the
upper river; Hot Springs Creek is a major sedinent source
further downstream Lou rainfall and overgrazing have
limted vegetation cover and aggravated seriouis erosion
probl ems throughout the drainage. Consequently, the Little
Bitterroot is turbid year-round and contributes considerable
sediment to the lower Flathead River. Average annual flows
have not been reported; however, the river is dewatered in
several areas by summer irrigation wthdrawals.

Northern pike, the primary target fish species in the
Little Bitterroot River, was first collected fromthis stream
during 1961 (Hanzel 1976). Pike probably were first
I ntroduced into Lonepine Reservoir in this drainage from
Sherburne Lake in dacier National Park during fall 1953

Twenty-two reaches were selected in 1983to characterize
the five major tributaries: sevenon the Jocko River, five on
Mssion Creek, four on Post Creek, one on Crow Creek, and
five on the Little Bitterroot River (Figure 14). Stream
reaches were established on the basis of nmarked changes in
stream gradient, sinuosity, bank slope, land use, and water
flow  Detailed descriptions of tributary reaches and
permanent fish and habitat sanpling stations established

Wi thin these reaches are provided in Appendix F.
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Figure 14. Reachboundaries established on five major
tributaries to the 1lower Flathead River.
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TRI BUTARI ES

METHODS

Stock Assessment

During fall 1984, fish abundance was estinated using
mark-recapture efforts at 22 stations (Figure 15 wthin
five major tributaries to the |lower Flathead River: the
Jocko River, Mssion Creek, Post Creek, Crow Creek, and the
Little Bitterroot River. Intervals between marking and
recapture were approximately one week.

Each 150 mlong station was electrofished during daylight
using a bank or backpack shocker. Mbst stations were
sanpl ed as open sections by three persons, one operator and
two netters, making one pass upstream Target fish species
were measured (total length - TL), weighed, and fin-clipped
or tagged with floy anchor or fingerling tags, then
rel eased.

During fall 1985 ten stations were retained (Figure 15)
to concentrate on those portions of the Jocko River, Mssion
Creek, Post Creek, and Crow Creek used by namin-river
sal noni ds. Each station was |engthened to 300 mto increase
fish sanple sizes for population estimates. After each
station was electrofished, discharge was mneasured.

To better describe fish distribution in the Little

Bitterroot River, three 150 mlong stations were established
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Figure 15 Stock assessment stations sampled during fall
1983 and 1984 (all squares) and fall 1985
(darkened squares) on five major tributaries
to the Jlower Flathead River.
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randonly within each of 5 reaches. Using a Coffelt BP-1C
backpack el ectroshocker, one pass was nmade 150 m upstream to
a block net at each site. The 15 sites were electrofished
from 11 Cctober th}ough 22 Cctober 1985. Gastric |avage
(Light, et al. 1983) was used to renove the stomach contents
of captured northern pike. Stomach sanples were sorted and
contents identified using a binocular mcroscope. Water
sanples were collected fromall sites on 24 Cctober 1985 and
delivered to the University of Mntana' s Biological Station
at Yellow Bay for turbidity analysis. Water sanples were
anal yzed using a Hach Mbdel 2100 A Turbi dneter

Spawni ng and Mogratian

Weirs

Trapping continued at the nodular fish weirs installed in
the Jocko River 2 kmabove its nouth and in Mssion Creek
6 km above its mouth (Darling, et al. 1984). The traps were
opened in |late February, as soon as the attached ice could be
broken free. The Jocko weir was closed on 12 April, and
el even nodul es were renmoved in anticipation of high water;
trappi ng reconmenced on 31 July 1985. M ssion weir continued
fishing until 29 May and was closed 6 days, reopening on 4
June 1985. Both weirs were closed for the winter on 22

Novenber 1985

Redd Surveys
Surveys were conducted during Novenber/Decenber 1984
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1985 for brown trout redds and June/July 1985for rai nbow
trout redds on the Jocko River (mouth to km 31), M ssion
Creek (mouth to km 17), and Post Creek (mouth to km 7). To
establish redd locations, starting time for each survey was
noted, and tine elapsed to each identified redd was recorded.
Each redd observation was ranked as definite, probable, or
possi bl e based on Mntana Departnent of Fish, WIldlife, and
Parks’ «criteria (Shepard, et al. 1982). For the final
counts, only definite and probable redd observations were

used.

Crow Creek Spawner Survey

The 5.6 km of Crow Creek bel ow Lower Crow Reservoir were
el ectrofished for spawning rainbow trout during April and
brown trout during Novenber 1985. Two days were required
using a Coffelt BP-1C backpack el ect r oshocker . Redds were

counted during these surveys.

Little Bitterroot River Trapping

To capture spawning northern pike (Esox |ucius) a fyke net
1.2 min dianeter was set on 19 March near the nouth of Hot
Springs Creek, which enters the Little Bitterroot River at
km44. It was renmoved on 24 April. \Water levels had dropped
enough by 27 March for setting fyke nets in the Little
Bitterroot bel ow Lonepine marsh (km 60), inmediately upstream
fromHot Springs Creek (km44), and near the mouth (km 2).
On 13 May the trap at km2 was noved to km5 and all nets
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were reversed on 13 My to fish downstreammgrating
northern pike. On 22 May, the nylon net at km5 was
replaced by a 150 x 120 x 90 cm box trap nmade of hardware
cloth to better withstand shredding by beavers. H gh water
ended trapping on 30 May 1985.

At all traps, captured target fish species were neasured
(TL), weighed, and fin-clipped or tagged with floy anchor or
fingerling tags. Scales were renoved and l|ater inpressed

into cellulose acetate for age anal ysis.

Movenent
Recapture of tagged fish during stock assessnent and
trapping, and the return of tags by fishernen, provided data

on the novenent of target fish species.

Substrate Analysis

Substratg sanpl es were taken from known brown trout and
rai nbow trout spawni ng areas on the Jocko River, M ssion
Creek, Post Creek, and Crow Creek (Figure 16). sanples were
collected in md-April and the first of May 1985 (before high
wat er) when substrates were nost enbedded. A total of 16
samples were collected fromeight areas. Sanples were
collected and anal yzed using procedures described in Min
R ver section of this report, under Wthods: Substrate

Anal ysi s.
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to the lower Flathead River.
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¥ater Temperatures

Continuously recording, 90-day thernographs were installed
near the nouths of four tributaries: the Jocko River, M ssion

Creek, Crow Creek, and the Little Bitterroot River.
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TRI BUTARI ES
RESULTS

St ock Assessnment

For the Jocko River, Mssion Creek, and Post Creek,
| ongi tudi nal changes in fish species conposition and relative
abundance, identified in earlier sampling (Darling, et al.
1984), were corroborated by fall sanpling during 1984 and
1985 (Appendix G. Mean length of trout in Crow Creek was
150 mMmmin 1983, 191 mmin 1984, and 171 mmin 1985 at CPUE's
of 9.5, 9.2, and 7.0, respectively; rainbow trout
pr edom nat ed.

In reach 5 of the Little Bitterroot R ver, which is above
the Camas A Canal diversion, brook trout (Salvelinus
fontinalis are nore common than cutthroat trout. Cool water
speci es occupy the 76 km below the diversion with northern
pike at the top of the food chain. Sanpling at 15 stations
distributed randomy throughout the drainage revealed that
approxi mately 100 brook trout exist 3 km bel ow the diversion,
and northern pike are scattered the entire 76 km \Water
turbidity neasured at the 15 sanpling stations ranged from
1.2 to 40 ntu's, generally increasing downstream (Figure 17).
Stomach anal ysis indicated that pike smaller than 300 nm
concentrated on aquatic insects and crustaceans. Larger pike
(> 300 mm) exami ned had eaten crayfish (Qcaonectes sp.)
yel | ow perch, and northern squawfish (Ptvchocheilus
or egonensi s) .
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Figure 17. Longitudinal changes in turbidity in the Little Bltterroot River. Samples were
collected 24 October 1984. Arrows represent known point sources of turbid
water, i.e. Sullivan Creek (km 56) and Hot Springs Creek (km 44).



Spawni ng and Migration
Wirs

The weir 2 km above the nouth of the Jocko River began
fishing on 29 February 1984. From 29 February to 15 My
1984, when high water forced trap closure, 32 rai nbow trout
and two brown trout were captured and rel eased upstream
(Figure 18). Trapping resuned on 18 July and continued until
3 Decenber 1984 when ice formation forced closure. Twenty
brown trout and three rainbow trout were captured during this
interval. Six of the 20 brown trout entering the weir had
been tagged in the Flathead River as early as 432 days before
capture and up to 35 kmfromthe trap site.

The Jocko weir was cleared of ice and resuned operating on
28 February 1985. Eighteen rainbows and one cutthroat trout
entered the weir before 12 April when the nodul es were
removed in anticipation of early runoff. From resunption on
31 July through 22 Novenber 1985, 27 brown trout were
captured; two had been tagged in the Flathead River, and one
had been tagged at Jocko weir during fall of 1984.

The weir 6 km above the mouth of Mssion Creek began
fishing on 9 March 1984. Twenty-seven rainbow trout, six
brown trout, and one bull trout were captured before high
water forced closure on 16 May 1984 (Figure 19). One rainbow
had nmoved 38 km upstream from the Flathead R ver (RK 13) and

one had been tagged 144 days earlier at km1 of the Jocko
River.
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Receding flows allowed trap operation to resume on 10 July,

Ei ght rainbows, five browns, one brook trout, and one bull
trout entered the Mssion weir trap before ice forced closure
on 3 Decenber 1984.

The M ssion weir beganfishing again on 21 February 1985.
O 47 rainbow trout captured from February through May, four
were recaptures from spring 1984, and one had been tagged at
Jocko River km 3144 days earlier. Four rainbow and three
brown trout entered the weir from August through 22 Novenber
1985.

Since trapping began at both weirs, a total of 141 rainbow
trout (mean TL = 412 mm) and 59 brown trout (nmean TL = 470
mr) have been captured and released. Approximtely 36% of
the rai nbow trout spawners were age 3, and 57% were age 4.
Approxi mately 41% of the brown trout spawners were age 3, and
39% age 4 and 5 (Il engths overlapping). No spawni ng checks

were observed on scales of 4 or 5year old fish.

Redd Surveys

Forty-eight brown trout redds were found during fall 1984
surveys on the Jocko R ver between the nmouth and Valley Creek
(km 19), and 660 redds between Valley Creek and Finley Creek
(km 31) (Figure 20). During fall 1985 surveys of these
sane sections, we found 72 brown trout redds bel ow Vall ey
Creek and 229 above (Figure 20), a 54%reduction fromthe

previous year’s count. W found 39 rainbow trout redds bel ow
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Vall ey Creek and 17 above during spring 1985.

During fall 1984, 10 brown trout redds were found fromthe
mouth of Mssion Creek to its confluence with Post Creek
(Figure 20). Seventy-one brook trout redds were found in
M ssion Creek above the confluence and twenty-seven in Post
Creek. These redds were snaller than brown trout redds
observed bel ow the confluence, and brook trout were seen over
several redds. Turbidity prevented a spring redd survey in
Post Creek and in Mssion Creek bel ow the confluence. No
redds were seen in the 4 km of Mssion Creek above the
conf | uence.

For the 4.8 km of Crow Creek surveyed bel ow Miese A Canal
diversion, no redds were found during fall and two were found

during spring.

Crow Creek Spawper Survey
A total of 67 adult rainbow trout (24 mal es and

43 females! mean TL = 362 mm) and six brown trout (mean

TL = 406) were captured in the 5.6 kmof Crow Creek bel ow
Lower Crow Reservoir during a two-day electrofishing effort
in April 1985. During a sinmlar effort conducted in Novenber
1985, we collected 84 rainbow trout (nmean TL = 372 mm 19
recaptures) and 23 brown trout (mean TL = 312 nm 3
recaptures). Al recaptures had been tagged during the
previous survey in April.

The day after fall shocking, the water tenperatures in the
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Fl athead River near the nmouth of Crow Creek was 0°c, in Crow
Creek near its nmouth water tenperatures was 2 ° and near
Lower Crow Dam 3.5°C. Seventy (65% the 107 trout

captured were within 0.8 km of the dam

Little Bitterroot River Trapping

During spring 1985 a total of 11 northern pike were
trapped in the Little Bitterroot River near Lonepine marsh
(km 60); 35 were trapped in the Little Bitterroot upstream
from Hot Springs Creek (km 44) and seven in Hot Springs
Creek, and three were trapped noving downstream near the
mouth of the Little Bitterroot (km5). Eight of the pike
captured above Hot Springs Creek were recaptures of pike
tagged during previous electrofishing efforts in the same
area of the Little Bitterroot Rver. No pike were recaptured

in the other trapping areas.

Movenment

Tag returns recorded since this study began in 1983 have
shown that brown and rainbow trout nove between the
tributaries draining the east side of the Reservation and-the
| oner Flathead River. Northern pike nmove between the Little
Bitterroot River and nain river.

Since 1983, fourteen trout tagged in the | ower Flathead
Ri ver have been recaptured in its tributaries (Appendix H).
O these, 13 were brown trout recaptured in the Jocko River;

one was rainbow trout that entered M ssion Creek.
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Since 1983, twelve trout originally tagged in the Jocko
Ri ver have been recaptured; half of these showed no evidence
of novenent. O those that showed novenment, one brown trout
moved upstream 2'1 kmin 25 days fromthe Jocko weir where it
was tagged, and one brown trout spawner tagged at the weir in
fall 1984 was recaptured at the weir in fall 1985. (ne
rai nbow trout noved 36 kmupstreamw thin 67 days, and two
rai nbow trout tagged in the Jocko were recaptured in Mssion
Creek. One rainbow was caught in the dark Fork River east
of Paradise, 88 kmfromthe Jocko weir, where it was
originally tagged.

Si xty-seven percent (16 of 24) of trout recaptured from
M ssion Creek showed no novenent. These trout were |ocated
in the upper reaches of Mssion Creek, at least 11 km
upstream from the mouth. The only brown trout captured at
the Mssion weir was caught within one week by an angler, as
was one rainbow trout fromthe weir. Four spawning rai nbow
trout from1984 returned to Mssion weir in spring 1985. Two
rai nbows tagged at the weir were recaptured in the |ower
Fl at head River; one had nmoved 92 kmto the Cark Fork River
east of Paradise.

One rainbow trout tagged in Post Creek above the Pablo
Feeder Canal noved into the canal and northward 7 km before
bei ng caught near the South Fork of Crow Creek. The
remai ning 31,trout (97% recaptured in Post Creek had not

noved since being tagged; all but one resided in Post Creek’s
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upper reaches.

Twenty-two of 29 northern pike recaptured in the Little
Bitterroot River were found at their tagging location. Only
one pi ke exhibited substantial nmovement within the Little
Bitterroot, swimmng the 34 km from above Hot Springs Creek
(km 46) downstreamto km12. Five pike nmoved 5 km upstream
from Hot Springs Creek in early spring 1983. (One 3500 g
northern pike noved 5 kmout of the Little Bitterroot River

downstreamto Sloan Bridge on the | ower Flathead River

Substrate Analysis
The fraction from 16 to 63 nm predom nated (by weight)

nost gravel sanples fromtributary spawning areas (Figures 21
and 22) particularly in sanples fromthe Jocko River. The

remai ning fractions were relatively equal, each generally
representing 20% or less of the total sanple.

Conparing | daho | aboratory studies on enbryo survival and
fine sedinment by Irving and Bjorn (1984) to our substrate
data lead us to estimate potential rainbow trout enbryo
survival at an average of 36%for Jocko R ver spawning areas
usi ng substrate conbinations smaller than 0.85 mmand 9.5 nm
(Figure 23, Appendix I). Spawning areas in reaches 3 and 4
woul d be expected to have 34% enbryo survival based on 0. 85-

9.5 nmfractions.
The conbination of 0.85 and 9.5 nm fractions predicts

24% enbryo survival in Mssion Creek above its confluence
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(Adapt ed from Irving and Bjorn 1984.)

Tabl e 8. Mean water tenperatures (°C) recorded during
August 1983, 1984, and July 1985 near the mouths
of four tributaries and the | ower Flathead River
at Pernma.

August August July

stream ... 1983 L .: 1984 ... 1985

Jocko River 16 15 17

M ssion Creek 17 16 19

Crow Creek 19 18 19

Little Bitterroot 22 20 22*

Fl at head R ver 21 22 23*

o Based on limted data due to thernograph nalfunction.
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W th Post Creek and 18% survival below. In the Post Creek
spawni ng area sanpled, 1% survival woul d be expected. Enbryo

survival in CGow Creek is estimated at 28% based on 0.85 and

9.5 mm fractions.

Water Temperatures
Water tenperatures near the nouth of the four ngjor

tributaries entering the [ower Flathead Ri ver were highest
during August 1983 and 1984, and during July 1985 (Table 8).
Expecting the Little Bitterroot River, the tributaries were

cooler than the main river during these hottest nonths.
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DI SCUSSI ON__AND CONCLUSI ONS

Movenent of fish between the [ower Flathead River and its
maj or tributaries--has been well docunented by recaptures of
tagged study fish. Brown and rainbow trout nmove to and from
the main river and the Jocko River, Mssion and Post Creeks,
and Crow Creek. Northern pike enter the Little Bitterroot
River, but low flows near the nouth severely restrict
nmovenent .

Trout moving fromthe main river into the Jocko River
apparently nove no farther upstreamthan reach 5 (km42) in
t he Jocko. Trout tagged in the |ower Flathead have been
recovered as far up the Jocko River as km 38, 5 km above the
town of Arlee. | medi ately above km 38 a section of the
river is dewatered seasonally to supply irrigators, and a
major irrigation diversion (K Canal) acts as a barrier at km
42. In reaches 6 and 7, resident fish populations differ
fromthose in the |ower five reaches in species conposition
mean |ength, and total number of fish.

Al t hough no barrier to exchange is apparent, changes in
speci es conposition (eastern brook trout appear and brown
trout are not found) indicate that fish populations in
M ssion Creek above its confluence with Post Creek change
frommgratory to resident. Water in Post Creek above the
Post/ M ssion confluence is turbid due to irrigation returns.

This turbidity change may discourage upstream novenent above
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km 3 in Post Creek. Movenent of trout from the |ower
Fl at head up Crow Creek is stopped at Lower Crow Dam (km 5. 6).

Northern pi ke finding adequate flows to enter the Little
Bitterroot River encounter other obstacles to novenent.
Rock outcrops, beaver dans, and flow deflectors for
irrigation punps obstruct passage in the lower 6 km of the
Little Bitterroot, and water is wthdrawn throughout the next
70 km dewatering sections of the river. Hgh turbidity (30
to 40 ntu's) may al so di scourage novenent within the |ower 44
kmof this river. Mst of this turbidity is introduced by
Sul livan Creek (km56) and Hot Springs Creek (km 44).
Nonpoi nt sources such as runoff and streanbank sl oughing in
extensive areas with poor riparian managenment maintain the
high turbidity levels to the river nouth

Main-river trout enter the tributaries to spawm.  Snal

but distinct spawning runs of rainbow and brown trout noving
into the Jocko River have been docunented at the weir.
Mssion weir results indicated that of the main-river trout,
only rainbow trout use the Mssion Creek drainage to spawn.
Tag returns indicate that very few of either trout species
spawn nere than once, ie: 6% of the rainbow trout and 3% of
the brown trout spawners. A search for spawning checks on
trout scales provided no confirmation. Magration nay not be
rl gorous enough to cause checks to form (Vincent, persona
communi cation of 19 Decenber 1985). In addition, trout nmay

be using the tributaries as refuge from tenperature extrenes
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in the manriver. The Jocko River, Mssion and Crow Creeks
are all cooler than the main river during the sumrer and
warmer in the winter. For exanple, the majority (65% of
trout found during the Novenber survey of Crow Creek were
collected within 0.8 kmof the dam where water coming from
the bottom of the reservoir was warnest. Rainbow trout have
been shown to nove in response to as little as a toC
tenperature change under |aboratory conditions (Cherry et al.
1975).

No redds have been found in the main stem of the |ower
Fl athead River, other than at its confluence with the dark
Fork River. Recruitment of trout to the lower river
therefore, depends heavily upon successful spawning within a
fewtributaries. O these tributaries, only theJocko R ver
has reliable flows (unlike the extreme and rapid fluctuations
in lower Crow Creek) and good water quality year-round
(unlike the turbid |ower ends of Post and M ssion Creeks).

Wthin the Jocko River, the 12 km between Valley Creek (km
19) and Finley Creek (km31) are particularly critical to
spawning trout, especially to brown trout. The 660 redds
counted in this segment during fall 1984 and 229 redds during
fall 1985 represent the majority of brown trout spawning in
the lower river system even after accounting for multiple
redd- bui | ding and spawning by resident trout. Predicted
enbryo survival is 34% wthin this critical area based on

substrate fractions smaller than 0.85 and 9.5 mm assum ng
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brown trout are at least as sensitive to substrate fines as
rainbow trout. Laboratory studies in Idaho by Irving and

Bj orn (1984) indicated that survival rates for rainbow trout
were mainly related to the percentage of particles |ess than
0.85 mmin diameter. This high correlation (r = 0.85) is
reflected in Figure 23, where the percent of substrate

smaller than 9.5 mm has little effect on curves predicting
trout survival. No laboratory studies have been conducted on
brown trout survival to emergence. Trout enbryo survival in
the | ower ends of Mssion, Post, and Crow Creeks is predicted
as even lower than in the Jocko River based upon prelimnary
sanpl i ng.

Results to date indicate that inportant trout spawning
areas on the tributaries have been degraded by sedinentation
Irrigation returns and poor riparian managenent are the nost
apparent sources of this sedinment. Expanded substrate
sanpling is planned for next year to test prelimnary
estimates for trout enbryo survival. A nore conprehensive
study of enbryo survival enploying egg baskets, and neasuring
sub-gravel, dissolved oxygen concentration and water novenent
I's beyond the scope of this project.

Northern pike spawning in the Little Bitterroot River
appears to be concentrated in the 32 km between Hot Springs
Creek (km 44) and the Camas A Canal diversion (km76). The
diversion is an absolute barrier to pike, while Hot Springs

Creek changes habitat suitability by introducing very turbid
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water. Turbidity levels remain high in the Little Bitterroot
fromkm44 to the nouth, hanpering the growh of aquatic
vegetation critical to successful pike spawning.

In general, stock assessnment was difficult in the |ower
reaches of the Jocko River and Mssion Creek. Currents were
too strong for block nets and sone l|arger trout probably
successfully avoided the electrical field around the bank-
shocker probe. Doubling the station size from 150 to 300 m
did not inprove population estimates. To help deternine
whet her these estimates were affected by sanpling bias, we
plan to shock at night using a drift boat system during
spring and fall of 1986.

W propose application of the Instream Fl ow | ncrenent al
Met hodol gy (IFIM developed by the U S. Fish and Wldlife
Service in Fort Collins, Colorado, to selected segnents of
the Jocko R ver, Mssion Creek, and Post Creek. Thi s
met hodol ogy will provide estimates of habitat available to
several life stages of trout in this system under different
flow regimes. Conbined with the fish population,. spawning
and habitat information gathered to date, the IFIMresults
wll allow us to present various managenent scenerios to
Tribal decision-nmakers and identify resource inpacts wth

each alternative.
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DESCRI PTI ON OF STUDY AREA

Field investigation for the |lake portion of this study is
centered in SouthBay of Flathead Lake. The northern
boundary of the study area extends west from Finley Point,
through the Narrows, to the west shore just north of Lansing
Point. The highway 93 bridge at Pol son delineates the
southern boundary of the study area. Total surface area at
maxi mum el evations is approximately 5,336 ha.

South Bay is conparitively unique within Flathead Lake in
its habitat characteristics and associated fish fauna. A
mean depth of 4.62 mresults in a disproportionate |oss of
habitat during the 3.1 mw nter drawdown, approximtely 46%
(700 ha) of East Bay alone (Darling et al. 1984). The latter
area is also notable in that it supports a remmant popul ation
of largenouth bass and a major ice and spring fishery for
yel l ow perch. Both of these species are year-round residents
I n South Bay and have been targeted for inpact assessnent in
this study. Qher species, such as |ake whitefish, bull
trout, and cutthroat trout, utilize the bay on a nore
seasonal basis and are also being considered. A nore
t horough description of the geography, geol ogy and |imol ogy
of South Bay is provided by Darling et al. (1984).

90



MVETHCDS
Habitat Assessment

Habi tat assessment activities in FY85 included final nap
revision, continued nonitoring of water quality, and
measur ement of available physical cover. Refined sanpling
met hods were inplenented during the three l[ake elevation

periods established as the result of FY84 surveys.

Habitat Evaluation Areas

Habitat types reported in Darling et al. (1984) were
reclassified using the substrate sizeclasses and nomencl ature
of Stuber et al. (1982) (Figure 24). These revisions were
designed to make future sanpling and anal yses nore
ecol ogically based rather than retain the original geologic
classifications of Lorang (1982). |

The depth intervals for habitat types established in FY84
were also revised. Both substrate and water quality data
I ndi cated rel ative honogeneity between m d-depth (3-6 m and
deep (6-10 m water habitats of South Bay and thus these two
intervals were conbined into a single “permanent|y inundated”
zone. The shallow (< 3 m depth interval was sinply renamed
the "seasonal ly inundated” zone for purposes of this study.
Eval uation areas for sanpling purposes were then redefined.
The fourteen areas include all unique conbinations of

substrate type and depth zone (Figure 25).
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Figure 25. Evaluation areas based on depth and substrate
characteristics 1i1n South Bay.
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Non continguous areas with simlar substrate and depth
characteristics were considered collectively as a single

eval uation area and are designated by upper case letters (eg.
14A).

Photo stations, established at sixteen permanent sites in
FY84, continued to be visited. Mnthly photos at each site
were used to docunent and assess changes in the availability
and suitability of physical habitat within the drawdown zone.

Photo stations enconpass all evaluation areas.

Yegetative Cover

Hydr oacousti c surveys were conducted in early June, and
again in Cctober, to estimate mninmm and maxi num percent ages
of vegetation respectively. Vegetation was defined as any
subnerged macrophyte at least 30 cm (approximately 12 inches)
in height. This mninmm height was chosen as the direct
result of observed utilization patterns for yellow perch, the
dom nant target species in South Bay. These latter
observations were restricted to the ice-free nonths and were
made by SCUBA divers at both m nimum and maxi mum | ake
el evations. A Lowance nodel X-15 depth finder was used to
conduct the vegetation surveys along each of the fifteen
per manent transects established in FY84 (Figure 26).

Percent vegetation was conputed from the proportion of
each sonar transect which intersected vegetation 30 cmor

greater in height. To do this, dividers were set to the
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Figure 26. Permanent habitat evaluation transects in
South Bay, Flathead Lake.
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equi val ent of 30 cm (on sonar tapes) and drawn al ong the

“l1 ake bottont of each tape to mark all vegtation which
exceeded this mninmm height. The portions of each transect
whi ch intersected'vegetation, as defined, were then summed by
eval uation area (Figure 25). This nunber was then divided

by the total of sanple transects in the same area to obtain
percent vegetation. This procedure was repeated for all
fifteen surveys and tabul ated by evaluation area.

Aerial photos were taken in April and Cctober to
facilitate the interpretation of hydroacoustic data and to
assess the statistical validity of the transect nethod used.
In addition, they document the general presence and |ocation

of aquatic macrophytes within the South Bay study area.

Structural Cover

Records from the Salish and Kootenai Tribal Ofice of
Shoreline Protection were used to determne the area of
structural cover available in the South Bay study area.
Structural cover was defined as any man-made structure
extending below the high water mark. To determne the total
area of structural cover, the nunber of docks in each
evaluationarea was nultiplied by the nean surface area per
dock. Mean dock area was determined from a systematic
subsanple (n = 49) of the 402 structures on record.

Aerial photos of the study area shoreline were also

exam ned to evaluate the potential error inherent in this
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met hod of neasuring available structural cover. The nunber
of visible structures in each evaluation area was counted
from color slides and then conpared with corresponding totals

obtained from the aforenentioned records.

Water Quality

Bi mont hl y measurements of tenperature, dissolved oxygen
pH, and conductivity were continued at twenty-five pernanent
sites located within each of the fourteen evaluation areas
(Figure 25 ). Al water quality neasurenents were taken at
1.0 mdepth intervals as recommended in Darling et al.
(1984). Prevailing weather conditions and secchi visibility
were also recorded at each station.

Four Ryan nodel -J thernographs (90-day) were also utilized
to record continuous tenperature measurements. The
t her nographs were placed in each of the two maj or subar eas
within South Bay (Figure 27). These instruments were
anchored on the bottomin at least 1 mof water in anattenpt
to mnimze tenperature variability, and to better reflect
actual tenperatures within the occupied habitat of target

speci es.
Fish Distributiaon

A variety of nethods were used to determne fish
distribution patterns by species, |life stage, habitat type,

and elevation period. Data fromthis sanpling will be used
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Figure 27. Sampling Jlocations for continuous monitoring of
water temperature in South Bay of Flathead Lake,
1985.

98



to assess the relative inportance of available habitat types

and their relationship to changing |ake elevations.

Gill Netting

Experinental gill nets were the primary nethod used to
determne the relative distribution of adult target species
in South Bay. Sanpling was conducted during each of the
three elevation periods and included both spatial and
tenmporal conponents.  Suppl emental sanples were taken in
vegetation to examne specifically the utilization of this
dom nant cover conponent.

In an effort to mnimze sanpling variability, all nets
were fished sinultaneously, were placed perpendicular to
prevailing bottom contours, and were fished for equal
duration. Al data were converted to catch per unit effort
(CPUE) statistics for analysis.

I ndi vidual nets were nylon and of the sinking type. Each
net was 1.8 mdeep, 38.1 mlong, and ranged in square mesh

sizes froml1l.9 cmto 5.1 cm

Spatial Distribution. Sanpling for this study conponent
was conducted within each of the fourteen evaluation areas
during the three | ake el evation periods (Figure 28). Five
gill net sets were conpleted within each eval uation area.
Nets were set after sunset and allowed to fish for
approxi mately one hour. Upon hauling nets, the total catch

was recorded by species. Horphonetric data and scal e sanpl es
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Figure 28. Gill net sample locations in South Bay
of Flathead Lake, 1985.
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were collected as needed for target species and salmonids
only. All of the latter fish were tagged prior to their

release,

Diel Use Patterns. A twenty four-hour period was sampled
in each of the three elevation periods to determine the diel
habitat utilization patterns of target fish species., One
evaluation area was selected in each of the Polson (I) and
East Bay (II) subareas for this purpose. Gill net stations
3¢ and 5S¢ (Figure 28) were sampled at four-hour intervals
beginning at 0800. Fishing effort was approximately one hour
for all sets and catches were recorded as described

previously.

Utilization of Vegetation. Six paired gill nets sets were
completed in East Bay to determine if utilization by target
fish species was significantly higher in vegetated versus
non-vegetated areas. Although several evaluation areas were
sampled, individual paired samples were taken within the same
evaluaﬁidn area. All sets were made in August when aquatic
vegetation was near its maximum annual density.

Hydroacoustic recordings, to detect the presence or
absence of vegetation, were also made during the more
extensive night sampling of all evaluation areas. These
records will be used to assess further the use of vegetation

by target fish species in other habitat types and seasons.
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Evke Net Trapping

To collect length distribution information about target
species, and to capture fish for tagging studies, fyke traps
were fished at five shoreline locations (Figure 29) from3
April through 18 June of 1985. Fyke trapping equi pment and

techni ques were identical to those used in 1984 by Darling
et al. (1984). Al fish were neasured for total length to

the nearest mllinmeter (TL) and tagged. Floy tags were used
on fish 150 mnmm TL and larger, while fish less than 150 mm TL

were marked with fingerling tags.

Tagged Fish

Data from recaptured tagged fish were collected to
determne the extent and seasonal patterns of novenent for
fish species under investigation. Tag returns were recorded
by date, gear type, and location of recapture. This data
W ll be used to determne habitat type utilization and the
m ni mum annual honme range of target fish species in South

Bay.

Creel Survey

A creel survey, patterned after discussions of survey
nmet hodol ogi es by Neuhold and Lu (1957), was conducted on the
East Bay ice fishery from 12 January through 31 March 1985.
Total angler estinmates were derived daily fromfive
I nstant aneous angl er counts nade from shoreline vantage

points (Figure 30). The tines of daily instantaneous angler
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Figure 29. Fyke trap stations for the period April 3
through June 18, 1985, Flathead Lake, Montana.
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counts varied over the survey period as daylight hours
i ncreased.

Conmpleted trip angler surveys were conducted at departure
points (Figure 30) to obtain catch and creel data, and
i nformation about fishing time, catch conposition, and catch
size distribution.

Informati on was analyzed through Conputing Services of
Montana State University using a program devel oped by the
Mont ana Departnent of Fish, WIldlife, and Parks (Robert
McFarl and, MDFWP, Hel ena, Montana).

Beach Seining

Expl oratory beach seining in 1984 (Darling et al. 1984)
provided the basis for selecting the 24 permanent seining
stations (Figure 31) sanpled in 1985. Major substrate types
present in South Bay were sanpled in both seasonal | y and
permanent |y inundated shorelines in 1985 during three
di stinct sanpling periods.

A 103. 24 g\by 2.36 m beach seine with 6.35 mm square mesh
and a 2.36 m bunt was used for all collections, Wen seine
catches were snmall, (e.g.N < 100) all fish were measured to
the nearest mllineter (TL). |If catches were large (e.g.N >
100) subsanpling methods were used. Al fish which appeared
| arger or smaller than the majority of fish in the net, or
species represented by few individuals were renoved, mneasured

(TL), and Floy tagged if greater than 150 mmlong. To
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Figure 31. South Bay beach seine stations for the period

2 May through 26 September, 1985, Flathead
Lake, Montana.
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provide size distribution data on fish still in the net, a
sanple of the remaining fish was renoved, placed in a plastic
bag on ice, and returned to the lab where they were measured
(TL). An abundance estimate of fish remaining after size
class subsanpling was obtained by calculating the average
nunber of fish contained in small dipnet (N=6 to 16) and
mul tiplying this value by the total nunber of dipnets of fish
in the seine. The nunber of fish subsanpled for |ength
distribution data was then added to the abundance estimate.
Finally, size class data fromthe subsanple was applied to

the abundance estinate on a proportional basis.

Larvel Fish Sampling

To devel op met hodol ogi es for assessing spatial and
tenmporal distributions and relative year class strengths of
larval fish in South Bay, prelimnary sanpling was conducted
through the spring and summer of 1984 (Darling et al 1984).
As a result, 32 locations (Figure 32) were selected as
permanent sanpling stations for 1985 Both seasonally and
permanently inundated areas as well as the various substrate
types found in South Bay are represented by these sanpling
| ocat i ons.

Poor weather dictated an intermttent sanpling schedul e
fromlate March through May, but as conditions inproved, an
essentially bi-weekly schedul e becane practical

Wth one exception, icthyoplankton sanpling gear was
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Figure 32. Larval fish sampling stations for the period
4 April through 22 August, 1985, Flathead
Lake, Montana.
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identical to that reported in Darling et al. (1984). |n 1985
a second net was suspended fromthe port bow of the sanpling
boat to collect simultaneous sanple replicates. At each
station, nets were pushed for ten mnutes at a tachometer
readi ng of 1600 rpm  Sanples were fixed in 5% formalin and
preserved in a solution of 74% distilled water, 15% met hyl

al cohol, 10% formalin and 1% acetic aci d.

Fi sh specimens were identified to the | owest practicable
taxon using characteristics given by Auer (1982), Snyder
(1981), and Mansuetti (1964). Following the criteria of
Snyder (1976), fish were designated as larvae if the adult
fin conplinment was not fully developed or if median finfolds

were present.

sSpawning Surveys

Largenouth bass was the only target species for which
spawni ng surveys were conducted. Relatively deep water
spawni ng or apparent absence from the study area, conbined
with surface survey techniques, precluded effective surveys
for |ake whitefish, yellow perch and northern pike

Two canoe surveys for nesting |argemuth bass were
conducted in near shore areas of East Bay during (Figure 33)
the nonth of June, the expected spawning period. Both
surveys were of equal effort and consisted of a single
i ndi vi dual who counted all |argenouth bass observed. For

each sighting, the follow ng data were recorded: 1)
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Figure 33. Location of spawning surveys for largemouth
bass in East Bay of Flathead Lake, 1985.
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approximate fish length, 2) nesting status, 3)approxinmate
depth of water, 4) domi nant substrate type, 4) surface water

tenperature, and 6) distance to cover.

Age Class Structure

Beach seining, fyke net trapping, and the 1985 ice fishery
creel survey were provided scales used for age class
analysis. Scales were taken from between the dorsal fin
insertion (first dorsal fin for Percids) and the |ateral
line. Scale sanples collected fromthe ice fishery were
subsanpl ed by 10 mm size classes. |f there were nore than 25
representatives of a given size class, 25% of the scale
sanpl es were selected at random from the group. This ensured
that size classes with few individual sanples were adequately
represented. Acetate inpressions were nade from scales
followi ng methods reported by Darling et al. (1984).
D stances fromthe focus to the outer edge of each annul us,
and to the scale nmargin were nmeasured on the anterio-dorsa
axis at 48X for Percid species. Bagenal and Tesch (1978)
provided the rationale for assigning a “birthday” to aid in
age analysis. A birthday of May 1 was assigned to yell ow
perch based on the apparent peak of spawning activity in

South Bay as reported in Darling et al. (1984).
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RESULTS
Quality Wter

Mean surface water tenperature for all evaluation areas in
South Bay ranged fromo.1° in January to 23.3°c in July
(Figure 34). The highest tenperature observed in any area
was 24.9°C in evaluation area 13D; the | owest was O C which
was neasured through the ice at several stations in East Bay.

In general, surface water tenperatures tended to warm and
cool nore quickly in East Bay than in Polson Bay. However,

di fferences between the nmeans rarely exceeded 1-C (Appendi x).
This pattern of greater variability was al so apparent in
shal l ower, seasonally inundated areas versus pernmanently

I nundated areas. Again, differences in nean surface
tenperatures were generally less than 1°C.  Sanple sizes were
too variable or inconplete to determne if inportant
differences in tenperature exist between individua

eval uation areas.

Prelimnary results fromcontinuous nonitoring of
tenperature from May to August indicate that bottom water
tenperatures (> 1 mdeep) may drop as nuch as 5°Cin 5
m nutes (Appendix K). Fluctuations of 7°C in 18 m nutes
al so occurred at Little Bull Island on three separate
occasions (5/25, 7/23, and 8/8). Tenperature fluctuations
did not exceed 7°C in any other 24-hour period or at any of

the other'nonitoring |ocations. In general, bottom water
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tenperature was nost stable at the Polson Bridge location and
increased in variability at the Stone Quarry Bay, Bird Point
and Little Bull Island |ocations respectively.

| nspection of other water quality nmeasurenents suggests an
I nverse relationship between tenperature and dissol ved oxygen,
and rel ative spatial and tenporal honogeneity of pH and
conductivity paraneters. Pre-dawn neasurenents of dissolved
oxygen, taken through the ice in East Bay (2/6/85), were as
low as 4 my/I (@1.6°c) on the bottomin shallow (1 m),
vegetated areas. However, sinilar neasurements taken in
Stone Quarry Bay, and in deeper sections of East Bay, al nost

al ways exceeded 10 ng/l at conparabl e tenperatures.

Yegetative Cover

Results from hydroacoustic surveys in June indicate that
vegetation (> 30 cn) conprises approximately 5.4% or 270 ha,
of the entire South Bay study area at maxi num | ake surface
el evations., Mst of this taller vegetation is Potanogeton or
Myriophyllum and occurs primarily in silt substrates of East
Bay. Although Chara is nmore -comon, it rarely exceeds 30 cm
In height and has been observed to have lower utilization
rates by adult yellow perch. Percent vegetation in the East
Bay and Pol son Bay subareas in June was 17.6 and 0.1
respectively. Wen total surface area at maxi mum | ake
el evations is considered, |ess than one percent (0.1) of

Sout h Bay supports vegetation greater than 30 cmin height.
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This vegetation is restricted to a single, pernmanent
I nundat ed eval uation area (5 in East Bay (Table 9). (Note:
Vegetation still only conmprises 0.7 percent by aeaoOf South

Bay at m nimum el evations).

structural Cover
Cunrul ative observations fromsurface and SCUBA surveys
I ndicate that both seasonally and permanently inundated areas

are virtually devoid of woody debris or other natural, non-
vegetative cover. Thus, man-nmade structures (eg. docks)
provide the only other potentially significant source of
structural cover in South Bay.

Records fromthe Confederated Salish and Kootenai Tri bal
O fice of Shoreline Protection docunented the presence of 402
structures extending below the high water mark within the
study area. A conparable count nade from aerial photos
increased this total to approximately 518. \Wen the latter
count was multiplied by nean dock area (646 sqrft.l, t he
resul tant product was approximately 24,154 m or ,044 percent
of the total study area.

Estimates of percent structural cover by evaluation area
ranged fromO to 2.7 (Table 10). Evaluation area 6 contained
the higher percentage of these two respectively. Wen
duration and timng of |ake drawdown are considered only
eval uation area 1A contains structural cover available to

fishes on a year round basis.
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Table 9. Percent vegetation by evaluation area and nonth in
Sout h Bay of Flathead Lake, 1985.

________ Evaluation -Area % Vegetation

vober sty Aea e ot over
lb 2.0 0 0
2 12.0 0 0
3 50.4 0 < .0
4 1.8 0 24. 4
5 17.8 3.7 16.9
6c <l.0 0 0
7 3.2 23.9 16. 8
8 6.6 59.4 34.9
9 <1.0 0 0
10 < .0 0 0
11 <l.0 0 0
12 1.4 0 0
13 3.4 1.2 0
14 < .o:=I 0 0

no transect intersected subareas 14A, 14B, or 14C.
areas 1 through 5 are permanently inundated.

c
areas 6 through 14 are seasonally inundated.
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Table 10. Percent structural cover by evaluation area in
South Bay, Flathead Lake, 1985.

Eval uati on Substrate Number Dock Tot al
Area Type of Docks  Area Area % cover
______________________________ (ha) ___(ha) ...
! cobbl e 16 0. 096 119.6 0. 001
2 sand 0 0. 000 668. 8 0. 000
3 silt 0 0. 000 2721. 3 0. 000
4 sand 0 0. 000 85. 2 0. 000
5 silt 0 0. 000 778.7 0. 000
6 cobbl e 30 0. 180 6.6 0.027
7 sand 22 0.132 234. 4 0.001
8 silt 2 0.012 334. 4 0. 000
9 sand 0 0. 000 59.0 0. 000
10 gravel 10 0. 060 6.6 0. 009
11 gravel 20 0.120 18.0 0. 007
12 sand 98 0. 588 127.8 0. 005
13 silt 168 1. 008 152. 4 0. 007
14 cobbl e 36 0.216 22.9 0. 009
Total 402 2484 5335.7
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Eish Distribution

Gill Netting

A total of 2,572 fish were caught and rel eased during 357
hours of gill net sanpling in South Bay this year. Yellow
perch domi nated the catch in all gill net sanples and
conprised 46% of the total (Table 11). Oher frequently
"sanpl ed species, in descending order of abundance, were
northern squawfi sh (Ptvchochejlus orgonensis) (28%,
peamout h ( Myl ocheilus caurinus) (159, and | ake whitefish
(6%. Al other species conbined accounted for |ess than 5%
of all sanples.

Mean catch per unit effort (CPUE) for all species comnbined
was simlar during all three elevation periods (Table 12).
However, effort within evaluation areas varied considerably,
from4.15 to 25.21 hours. Additionally, gill net sanpling
for elevation period | was conducted during the day while
that for periods Il and IIl was conpleted at night. \Wen
i ndi vidual species and el evation period are considered,
yel | ow perch appear to domnate the catch in period I with an
absolute and relative increase in CPUE for all other species
in periods Il and Il (Table 13).

Spatial Distribution Yellow perch CPUE was hi ghest in

eval uation areas (56) located in East Bay (Table 14). Area

5 is pernmanently inundated, characterized by silt substrates,
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Table 11. Total gill net catch data by species and sampling activity
in Scuth Bay, Flathead Lake (1985).

Sampling Activity

Combined Percent Cumulative
Soecies Spatial Diel Vegetation - Total of total Percent
vellow .
perch 647 335 189 1,171 46 46
northern
squawfish 642 59 27 728 28 T4
peamouth
chud 320 78 0 398 15 89
lake
whitefish 106 36 1 143 6 95
largescale .
sucker 70 8 3 81 3 ‘98
longnose
sucker 24 1 0 25 1 99
bull a
trout 7 2 0 9 - -
mountain a
whitefish 3 3 0 6 - -
cutthroat/ a
rainbow trout 5 0 v} 5 - -
redside
shiner 3 0 - -
pumkinseed - -
kokanee 0 1 0 - -
total 1,827 523 222 2,572 100

2ess than one percent



Table 12. Total gill net effort, total catch, and catch per unit effort

(CPUE) by evaluation area and evaluation period for South
Bay. (Spatial distribution samples only).

Elevation Period

Evaluation Total Total Total
Area Effort Catch CPUE Ef fort Catch CPUE Effort Catch CPUE
1 11.95 2 0.17 4.15 80 19.28 5.16 130 25.19
2 13.10 2 0.15 5.59 37 6.62 5.00 24 4.80
3 11.49 25 2.18 7.01 25 3.57 5.34 a 1.50
4 6.13 4 0.65 5.88 7 0 11 .90 5.00 13 2.50
5 26.21 420 16.98 5.50 15 2.73 5.42 28 5.17
6 a- 4.60 62 13.48 b-
7 a- 5.00 24 4.80 5.39 9 1.67
8 a- 5.00 22 4.40 5.87 13 2.21
9 a- 14.20 28 1.97 5.56 22 3.96
10 a- 8.29 51 6.15 5.00 65 13.00
1 a- 7.27 103 14.17 5.29 83 15.69
12 a- 4.52 63 13.94 5.00 108 21.60
13 a- 4.38 40 9.13 5.30 37 7.40
14 a- 10.64 200 18.80 b- -
Total 67.88 461 20.13 129.76 820 130.90 63.03 540 104.79
mean 13.58 92.2  4.03 6.57 58.57 9.35 5.25 45 8.73
Std. Dev. 7.04 107.97 7.29 2.84  48.00 5.89 0.28 41.64 8.19
3evatered during sampling Period |
bNot sampled due to inclement weather
7
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Table 13. Mean gill net CPUE (std. dev. | by elevation period for
dominant fish species in South Bay.

Elevation Period

Species la 1 11
yellow 3.89 2.33 0.39
perch (7.25) (1 .46) (0.44)
northern 0.03 441 4.20
squawfish (0.00) (4.19) (4.85)
peamouth 0.00 1.42 3.16
€hub (0.00) (1.32) (4.52)
lake 0.09 3.44 0.74
whitefish (0.07) (0.84) (0.781
4other 0.03 0.04 0.38
salmonids (0.07) (0.08) (0.19)

b'includes bull trout. mountain whitefish cutthroat/rainbow trout, and
kokanee.

asampled during daylight hours; periods Il and Ill sampled at night
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Table 14. Gill net CPUE (std. dev.) by’ evaluation area for dominant fish species in South Bay.
i
EVALUATION AREA
Permanently Inundated Seasonally Inundated

Species 1 2 3 4 5 6 7 8 9 10 11 12 13 14
yellow 0.80 0.60 0.76 1,29 6.20 4.70 0.89 1.52 0.57 1.32 2.44 1.77 0.00 1.50
perch (1.53) {0.88) (1.08) .(1.71) (9.17} (---a) (1.00) {0.95) (0.21} (1.87) (2.38) (1.57) (0.00) (---al
northern TN 0.65 0.63 i.94 0.86 5.43 0.88 0.30 0.27 4.44 8.96 0.52 6.22 11.56
squaufish  {6.87) (0.84) (0.58) (3.18) (0.83) - (---a) (0.45) (0.42) (0.38) (3.90) (6.04) (0.46) (3.15) (---a)
peamouth 5.13 1.33 0.68 0.58 0.67 1.74 0.20 0.10 0.18 3.44 3.00 6.53 1.12 1.88
chub {6.20) {1.17) (1.02) (0.83) (0.75) (---a) (0.28) (0.14) (0.25) (3.34) (2.38) (8.30) {1.25) (---a)
lake 0.11 1.14 0.18 0.73 0.20 0.00 0.37 0.51 1.75 0.12 0.16 0.00 0.60 1.32
uhlteflsh  (0.12) (1.50) (0.18) (1.27) (0.31) {---a) (0.52) (0.72) (0.58) (0.17) (-.04) (0.00) (0.85) ( - - a I
other 0.19 0.00 0.00 0.00 0.05 0.00 0.00 0.17 0.10 0.12 0.00 0.00 0.00 0.09
salmonids  (0.33) (0.00) (0.001 (0.00) {(0.09) (---a) (0,00} {(0.24) (0.15) (0.17) (0.00) (0.00) {0.00) (-~--a)
% = 1, no sample standard deviation



and contiguous with area 6. The relatively high CPUE for
yellow perch in this area was due primarily to |large catches
during the first elevation period (ie. April) at stations d
and e.

Northern squawfish, the second nost abundant species, were
captured at the highest rates (CPUE) in seasonally inundated
areas (11, 12, 1, 13)of Polson Bay. Simlarly, CPUE was
hi ghest for peanobuth chub in seasonally inundated areas (12,
10, 11) along the southern shores of Polson Bay. Lake
whi tefish catch rates were highest in a sandy area (9) in
East Bay and along rocky shores (14, 1) in the vicinity of

Kings Point and the Narrows.

Diel Sampling. A total of 68.6 hours of gill netting was
conpleted in areas 1 through 5 during el evation periods | and
Il. Inclement weather precluded diel saﬁpling for period

1. In all, 523 fish were captured.

Mean CPUE by diel period was not significantly different
(P> .90) when all species were considered. However,
significant-differences (P< .01) in mean CPUE were observed
bet ween species, independent of the diel period sanpled.

As with other gill net sanples, nean CPUE was highest for
yel low perch. Catch rates for this species were relatively
constant from 0800to 0000, but declined to their m ninum
during predawn sanples (Table 15). CPUE for all other conmon

species were substantially lower than that of yellow perch
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Table15. Mean gill net CPUE (std. dev.) by diel period for dominant
fish species in South Bay

Diel Period

0800- 1200- 1600- 2000- 0000- 0400-
Species 1200 1600 2000 0000 0400 0800
yellow 10.2 11.2 11.4 12.0 2.7 1.5
perch (13.2) (17.1) (20.0) (11.0) ( 5.0) (1.91
northern 0.1 0.5 0.7 1.1 2.1 14
squawfish (0.2) @4 @.n @D @G.0) 2.5
peamouth 0.3 0.8 0.5 3.7 6.5 1.1
chub ©.7 .D a2 a.n (14.3) 2.5
lake 0.1 0.1 0.3 0.5 0.8 0.7
whitefish 0.2) ©.2) ©.5) ©.9 .4 @.0)

and consistently reached their maxi muns during the 000-0400
peri od.

Wilization of Vegetation. Twelve gill net sets, paired in
areas 5, 7, 8, 9, and 13 (two in this area), were conpleted
to test for significant differences in CPUE in the presence
and absence of vegetation. A total of 222 fish were captured
in 28.2 hours of sanpling effort.

As in other gill net sets, yellow perch doninated the

catch. A punki nseed (Lepom s gi bbosus) was al so captured in

addition to the nore common species reported in other gil
net sanples (Tables 11, 14).

Mean CPUE for all species conmbined was 2. 64 in vegetated

areas, and 0.83 in areas wthout vegetation. This difference
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was marginally significant (P< .15), but is difficult to
interpret considering the snall sanple size (n=6), species
conposition of the catch, and possible differences in stem
density within the vegetated areas sanpled. However, it
shoul d be noted that nean CPUE for each species captured was
consistently higher in vegetated areas versus non-vegetated

areas with the exception of |argescale sucker.

Evke Net Trapping

Speci es conposition of all fish captured (N = 4504) was
dom nat ed by yel | ow perch (98.9%) wi th | ake whitefish (0.850,
nmountain whitefish (0.29%, a single cutthroat trout, and 2
I ndi viduals each of bull trout and kokanee al so taken

The number of yellow perch captured varied between
trapping locations but the average size of fish captured was
simlar at each location (Table 16). Maxi mum yellow perch
catch occured between 15 April and 23 May 1985at all
stations.

The size frequency distribution of all yellow perch
trapped (N = 4455) is presented in Figure 35. Yellow perch
total lengths ranged from 113 mmto 323 nm and aver aged
213 mm

Tag Returns
Total tag returns as of 1 August 1985 were 311 for yellow
perch and 8 for bull trout. No tag returns have been

recorded for |ake whitefish or cutthroat/rai nbow trout.
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Length frequency distribution of yellow perch captured
in 1985 by fyke net in South Bay, Flathead Lake, Montana.
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O the tagged yell ow perch recaptured, nearly all were
originally collected in fyke nets (95.3% from eval uation

area 5 (77.7%, also known as East Bay.

Table 16. Mean length, standard deviation, and total catch
of yellow perch captured in 1985 at each fyke trap
station in South Bay, Flathead Lake, Montana.

Std.
Location # Mean | ength (mm Dev. (mm N
! 215.8 22.5 1926
2 214. 7 26. 3 581
3 207. 6 26.5 1030
4 219. 8 23.3 460
. S o8 S
Mean 212.7 4455

Simlarly, fyke nets accounted for the najority of tag
returns (63.9%9 wth approximately 71X of these fish being
recaptured in evaluation area 5. Fishernen accounted for
34.23 of all returns. In general, male yellow perch were
recaptured three tinmes nore frequently than females. Floy
and fingerling tags represented 71% and 29% of the tag
returns respectively.

It should be noted that these data are relative and do not

reflect absolute rates of return by tine, location and gear
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type. Such data will be sunmmarized in the final report.

Creel Survey

All results presented are summarizations of data collected
over the entire survey period of 79 days with each day
considered to be 9 hours |ong.

Data required for estimating fishing pressure was derived
from i nstantaneous angler counts and angler interviews and is
presented in Table 17. Estinmated total fishing pressure for
the entire survey expressed in angler-hours was 5165. 4.

East Bay angler catch was conposed al nost exclusively of
yel | ow perch (99%). Incidental catch was conprised of |ake
whitefish, nountain whitefish, largenouth bass, cutthroat
trout, and bull trout.

The nunber of yellow perch caught by each party averaged
approximately 49 (N = 409 conpleted trip interviews) but an
average of 31 of those were returned. Therefore, the creel

Table 17. Angler pressure data for the 1985 East Bay ice
fishery fromJanuary 12 through March 31, Fl athead

Lake, nt ana.
Mean Std. Range of N
Dev. Weekl y Means
Angl er Counts 7.32 41 1.93-13. 37 390
Party Size 1.96 .04 1.54-2.81 506
Hours Fished 3.95 .27 2.74-5.76 409
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rate per party was approximtely 37% of the catch rate, or
18.1 fish per party. The nunber of yellow perch creeled per
angl er-hour was 2. 33.

By conmbining pressure data with creel data, total yellow
perch harvest for the ice fishery was estinated at 12,049
fish, where: harvest estimate = fish creeled per angler *
total angler hour estimte.

The length frequency distribution of 1430 yellow perch
subsanpl ed from angler creels, is presented in Figure 36.

Ei ghty percent of creeled fish were between 175 mm and 275 mm
TL, with a nean of 227 mm

Yel | ow perch recruit to the fishery at age 2 (see section

on age class structure) but are not fully recruited to the

fishery (i.e. creeled) until age 3 or 4.

Beach Seining

A total of 143,765 yellow perch were captured during the
three evaluation periods. Mst (85.6% ofthe catch occured
in evaluation period Il with simlar percentages captured in
period I (8.4% and Il (6.0%. Respectively, average yellow
perch catch per seine haul for all sanples taken in
eval uation periods I, 11, and Ill was 673 (N = 18), 358 (N =
24), and 5,127 (N = 24).

H gh nunbers of perch (>,000 were collected from2 to 10
| ocations in during each of the evaluation periods (Table

18). The two stations yielding high nunbers in My (period
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Figure 36. Creeled vyel low perch length distribution from the 1985

ice fishery on East Bay, Flathead Lake, Montana.
N= 1430
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Table 18. Yellow perch catch from 1985 South Bay beach seine samples by
evaluation period. Catch data are ranked in descending order,
and corresponding substrate types and sample locations are given.

Evaluation Period

# Substrate 3station # Substrate Station # Substrate Station
5,329 silt 8 1,722 cobble 10 36,092 silt 22
3,459 silt 19 1,542 cobble 1 19,551 cobble 10

846 silt 2 1,337 sand 12 17,005 silt 18

573 cobble 24 1,332 cobble 14 12,836 silt 16

336 silt 22 447 silt 18 10,698 sand 9

252 silt 15 425 sand 7 9,118 sand 24

116 sand 3 396 sand 8 8,797 cobble 1

113 cobble 12 324 silt 6 3,335 silt 15

94 silt 16 189  gravel 2 2,169 sand 8
93 cobble 1 143 sand 9 1,132 sand 23
85 silt 21 129 silt 16 610  sand 7
81 sand 10 119 cobble 13 451 silt 21
76 sand 1 111 sand ! 365 cobble 17
44 silt 23 78  sand 3 338 cobble 5
7 cobble 5 77  cobble 4 210 gravel 2
5  sand 13 65 silt 15 188  sand 1

6 sand 14 57  sand 23 65 silt 19

0 silt 17 32  Sand 24 57 silt 6

29 silt 22 26 sand 12

26 silt 19 6 sand 3

17 cobble 5 3 cobble 4

0 cobble 17 0 cobble 13

0 cobble 20 0 cobble 14

0 silt 21 0 cobble 20

8refers to locations given in Figure 31.
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) were | ocated on opposite sides of South Bay.

In July

(period Il) the high catches were taken from the northeast

and northern areas of the Bay while in Septenber (period

[11) they were collected fromthe eastern shore, the

nort hwestern shore

and the western shore.

In general, the

percentage of perch captured during the three eval uation

periods fromany substrate type was not proportional

to the

percentage of stations containing each substrate type (Table

19).

Table 19. Yellow perch catch and percent of total catch by substrate type

for each evaluation period,

(by number) of each substrate type. N

for periods Il and 111
beach seine samples.

and the percentage composition
= 18 for period I, and 24
Data is derived from 1985 South Bay

% Occurrence
of Substrate

Evaluation Periods

T

Total Perch Catch

o1& A i
Substrate # % # % # Yy # %
silt 50.0 29.2 11,045 91.2 1,020 11.9 69,841 56.8
cobble 22.2 33.3 786 6.5 4,809 55.9 29,045 23.6
sand 27.8 33.3 285 2.3 2,579 30.0 23,947 195
gravel a 4.2 —a —a 189 2.2 210 0.2
13,116 8,597 123,052

2substrate not sampled

132



Larvel Fish Sanpling

Larvae of Coregonids and yel |l ow perch were the only
target species captured in quantities sufficient for
analysis. Additionally captured taxa inlcuded Catastom dae,
Cyprindi dae, and punpkinseed. Largenmouth bass were rarely
taken and no trout or salnon |arvae were collected.

A total of 465 CoregonuS spp. |arvae were captured from
1 April to 24 June 1385 but they were npst commonly taken
frommd-April to md-My. The nunber of Coregonus spp.
collected at any station (both nets conbined) ranged fromO
to 98 with a mean of 2.1. O all sanples containing corognid
| arvae, 61.7%contained 3 or fewer individuals. Rel atively
hi gh nunbers of Coregonus spp. larvae were collected at
stations 2 (55 and 3 (98) on 18 April, at station 4 (40) on
g8 My, and again at stations 17 (50) and 19 (29) on 16 May.
No Coregonus spp. |arvae were collected from stations 5, 6,
8, 11, 13, 14 or 31.

Bet ween 16 May and 26 June, 1985, 7469 yellow perch
| arvai were collected. Perch were collected fromall
stations but the highest nunbers (both nets conbi ned) occured
at stations 3 (406), 8 (1396), 16 (467), and 23 (364) on 12
and 13 June. The average nunber of perch larvae captured at

all stations was 33.7 and ranged from O to 1396.

Spawning Surveys

Few | argenmout h bass of any size class were observed during
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the two surveys conducted in East Bay on 11 and 28 June. Al
I ndi vidual s observed on both dates were |ocated between the
mouth of Ducharme Creek and the KOA Canpground facility to
the east (Figure 33), No individuals were observed on nests
during either survey. The good visibility, lack of extensive
cover, and the territorial behavior of observed individuals
suggested that sighting efficiency was relatively high.

Only four bass, ranging in approximte length from 100 mm
to 600 mm were observed during the first survey conducted on
11 June. These fish were all inhabiting relatively shallow
water (< 1 m areas characterized by silt substrates and
m xed beds of Chara and Patanpgeton. Mean surface water
tenperature on this date was 19.5 C.  None of these fish were
observed on or near nests, and no young-of-the-year specinens
wer e si ghted.

Simlarly, only four individuals were observed during the
second survey conducted on 28 June. Al of these bass were
estimated té be less than 175 mmin length and were found ‘in
habitat simlar to that previously described. Surface water
tenmperatures were slightly higher and averaged 21.0 C. Al
I ndi vi dual s were closely associated with vegetative cover,
the only type available. As before, no fish were observed on
or near nests. In the absence of any data to the contrary,
surveys were discontinued when inshore waters had reached
21 C, a tenperature well above the expected range for

spawning (16.7-18.3 O reported for this species in northern
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| atitudes (Scott and Crossman 1979).

Ancillary data, and observations by a know edgeabl e
fisherman, have subsequently suggested that spawning of the
species in East Bay likely occurs in early July. Larva
speci nens of |argenmouth bass were collected on the north side
of East Bay on 10 July. The length of these individuals
conbined with the average incubation period for the species
suggest a spawning date near 1 July. A local fisherman also
reported that inshore novenent of adult bass peaked in early
to md July and that one individual with an eroded and

bl eeding tail was caught the weekend of 3 August 1985.

Age Class Structure

Catches by beach seine, fyke net and ice anglers were
dom nated by yellow perch and only results for this species
are presented here. Based on age data fromall three capture
met hods (Figure 37), it appears that essentially all age
cl asses were sanpl ed during 1985.

Most yel | ow perch (95.4% collected for age analysis
were 5years old or less, and sone age class selectivity is
evident for each collection nethod (Table 20).

Beach seining provided sanples of the younger year
classes with 90.5% three years old or less. Perch caught by
Fyke net were virtually all (97.4% between 3and 5years
old. Age conpostion of yellow perch fromthe ice fishery was
simlar to that of the fyke net, but age 2 fish were nore

preval ent (20% than in fyke net catches.

135



m o>
O~NO S N —0

-
-

] ) '
0 15 30 45 60 75
Frequency

7

Figure 37. Age of yellow perch captured by beach seine, fyke net,

and anglers in 1985 from South Bay, Flathead Lake,
Montana. N = 210.
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Tabl e 20. 1985 yellow perch age class conposition determned fromsanples collected in
South Bay of H athead Lake, Mbntana

Age O ass Percent age

Gear N)
BeachSeine @) 238 143 28.6 23.8 71 24 5.3
Fyke Net (38) 25 421 395 105

Creel Survey (130 20.0 33.8 26.9 14.6 3.8
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DI SCUSSI ON

Goss trends in water quality data indicate relative
spatial and tenporal honobgeneity for all parameters with the
exception of water tenperature. (Cbserved ranges for
di ssol ved oxygen, pH and conductivity were simlar to those
reported for 1984 (Darling et al. 1984) and probably do not
play a decisive role in habitat utilization patterns for
target fish species. A though pre-dawn |evels of dissolved
oxygen were below 5 ng/l in sone inshore areas of East Bay
(February), these readings were anomal ous and coul d be
avoi ded behaviorally by resident fish populations in those
ar eas.

In contrast, water tenperature was sufficiently variable
by nmonth and evaluation area to be a potentially inportant
factor influencing fish distribution in South Bay. Seasona
trends in species conposition generally followed annual
tenperature cycles (i.e. cold water species abundance
increasing in fall) and tentatively support this hypothesis.
Pendi ng conpletion of fall gill net sanpling, there are
insufficient data to quantify any apparent relationships
between tenperature and fish distribution. However,
tenperatures within South Bay in May have been observed to
drop as nmuch as 5Cin 5mnutes, and may vary as nuch as
45C between evaluation areas in June and Novenber. Yellow

perch and rainbow trout have both been reported to prefer
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tenperatures within 1.4 C of an acclination tenperature
(15 ¢) (Cherry et al. 1977) and would likely respond to the
thermal gradients observed in South Bay.

Vegetative and structural cover are relatively limted in
South Bay, a condition which could contribute to |ower
recruitment for some fish species. Prelimnary data show
that the study area contains only 0.04% structural and 5.4%
veget ative cover respectively in June. Both of these figures
are less than 1.0 percent during mninum | ake el evations.

Al t hough such | ow percentages are generally deened unsuitable
for species such as |argenouth bass (Stuber et al. 1982)

I nconpl ete data on seasonal fish distribution preclude

conpr ehensi ve evaluation of the spatial and tenpora

I mportance of this habitat conponent to other, nore abundant
speci es such as yellow perch

G Il net data suggest that yellow perch domnate the adult
fish community in South Bay. This species was captured at
nearly twice the rate as northern squawfish, the second nost
common species sanpled. In general, yellow perch catch rates
were highest in elevation period | (ie. April spawning
period), during daylight hours, and in areas of pernanent
veget at i on. These habitat characteristics and periods of
activity are consistent with the known ecol ogy of the species
(Collette et al. 1977). However, variable effort and shift
to nocturnal sanpling after period | both confound reliable

interpretation of apparent habitat utilization patterns at
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this time.

Lake whitefish was the only other target species sanpled
in gill nets. Conprising only 6% of all sanples, this
species constitutes a relatively small conmponent of the South
Bay fisheries. \Witefish catch rates were highest in the
fall sanpling period, a time when water tenperatures nay be
nore suitable for this coolwater species (Scott and Crossnman
1979). Again, the shift fromday to night sanpling, variable
effort by period, and the |lack of conparable data ‘for other
years (Darling et al. 1984) currently preclude a thorough
understanding of the habitat needs and utilization patterns
of adult target fish in the study area.

Speci es conposition and relative proportions of each
species captured by fyke net were simlar in 1984 and 1985
except that a 90% reduction in bull trout catch was noted in
1985.  Yel | ow perch was the predom nant species and nmaxi mum
nunbers were captured at approximately the sane tinme each
year.

In 1984, nost (80% perch were sexually mature during the
period of highest fyke net catches (Darling et al. 1984) and
t he maxi mum catches in 1985 can probably be attributed to
perch spawni ng behavior which results in littoral
concentrations of adults (Harrington 1947, Herman et al.
1959), (Scott and Crossman 1975).

As noted by. Bagenal (1972), variability of trapped

Eurasi an perch (Perca flumailis) catch may or may not
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reflect fish distribution and care should be exercised when
interpreting catch distribution from passive gear types.
Fyke net trapping in this study however, has been an
effective neans of collecting | arge nunbers of perch, both
for exam ning population structure and for tagging and
recapture studies.

Robbi ns and Worlund (1966), reporting initial harvest
rates for Flathead Lake fisheries, estimated that yellow
perch was second only to kokanee sal non and conprised 17% of
all fish harvested | akew de between May 1962 and April 1963.
In a nmore recent |akew de census (G aham and Fredenberg
1982) a | akewi de harvest conposition conprised of 6% yell ow
perch was reported. Wen only shore and ice anglers were
considered in the latter survey, the percentage of yellow
perch increased to 33% Because of differences in survey
met hodol ogi es and obj ectives between reports, conparisons
shoul d be viewed cautiously, but it is neverthel ess apparent
that yellow perch have becone an inportant conmponent of
Fl at head Lake fisheries since their introduction in the early
1900’ s.

Anglers were not surveyed during approxinmately two weeks
at the beginning of the 1985 ice fishery, during which tineg,
anecdotal information suggests that catch rates and angl er
pressure were higher than later in the season. Therefore
the total harvest estimate derived fromthis study is

conservative. A sinple expansion assumng angler effort and

141



creel rate values during these two weeks to be equal to those
for the remainder of the survey period, results in a total
harvest estimate of 12,343 fish. The 1985 harvest estimate
is then simlar (within 8%)to that reported for the 1982i ce
fishery by G aham and Fredenberg (1982)

The average size of yellow perch creeled in the 1985 East
Bay ice fishery (227 mm was slightly larger than the average
for yellow perch creeled |akewide (210 mm during 1962 and
1963 (Robbins and Worlund 1961), and may reflect selectivity
by either anglers or creel clerks, or the apparently opti nmal
perch habitat of East Bay.

Graham and Fredenberg (1983) reported a yell ow perch
harvest fromthe 1982 ice fishery (South, Skidoo, and Soners
Bays) that was 99% of the total catch, and a creel rate of
1.20 fish/angler-hour. This contrasts sharply with the 1985
ice fishery harvest estimate which was approximately 37% of
the total catch, and a creel rate of 2.33 fish/angler-hour.
Differences 6etween survey results may stem from differences
in survey methodol ogies, or assumng that perch returned by
anglers in 1985 were small, may be indicative o'f a large
perch population in East Bay which is heavily skewed toward
small fish.

Large catches of juvenile perch by beach seine was common
al though differences in perch catch between eval uation period
[l and periods | and Il may result from gear selectivity.

The m nimum |l ength of yellow perch collected by beach seine
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was approximately 35 mm (TL) and it was apparent fromthe
nunbers of small fish passing through the bunt nesh as the
net was haul ed to the beach that YOY perch were not fully
recruited to this gear in My and July. By Septenber when
YOY were recruited to the seine, high nunbers of juveniles
were captured throughout South Bay al ong the east, northwest
and west shorelines.

Al t hough the rel ationshi p between perch abundance and
habitat type renains obscure, the large catches of juveniles
fromlittoral areas of South Bay are consistent with reports
for other systens (e.g. Kelso and Ward 1977, Hel fman 1979) in
whi ch mgration by juveniles fromepilimetic regions
resulted in an abundance of juveniles lottoraly.

Larval fish sanpling yielded maxi mum catch of Coregonus
spp. larvae approximately two weeks later in 1985 than was
reported for 1984 (Darling et al. 1984). In 1985, |ow
nunbers were captured throughout South Bay with peak catches
occuring at different times in both the northwestern and
south-central portions of the bay.

Yel | ow perch larvae were initially collected in md-My
whi ch was about two weeks later than in 1984 (Darling et al.
198), and catch was distributed fairly evenly throughout
Sout h Bay.

Annual variation in tenperature may account for observed
tenporal differences in larval fish distribution. Ice

covering Flathead Lake entirely for about 8 weeks during the
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w nter of 1984 and 1985 but not in 1983 and 1984 resulted in
cooler water tenperatures in the spring of 1985 (Darling
et al. 1983). This and the interrelationships between
tenperature and adul gonadal maturation, spawning, and
| arval ontogeny, may have caused the | ater appearance of
perch and Goregonus spp. larvae during 1985.

D stributional variability was the apparent normfor
Coregonus spp. and yellow perch larvae in 1985, and is
consistent with other reports of seasonally and annually
vari abl e icthyopl ankton distribution (Nelson 1980, Downey and
Toetz 1983).

Based on nmaxi mum perch longevity reported in Scott and
Crossman (1965), and Raher (1963), it appears that nost
perch age classes likely to be present have been sanpled by
the conbination of gear types used in this study with sone
gear selectivity apparent.

Yel l ow perch ages O to 3 were effectively captured by
beach signing. but fish 4 years and ol der had recruited past
susceptibility. Both fyke nets and anglers effectively
captured perch that were 4 years and older but ice fishery
anglers captured a substantial percentage of age 2 fish which
were not recruited to the fyke nets.

Yel low perch initially recruit to the East Bay fishery at
a younger age (2) than in other Montana w nter perch
fisheries, for exanple, at Canyon Ferry where recruitment

occurs at age’ 4 (Bruce Rehw nkle, MFW, Townsend, Montana).
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The occurence of very young perch in the East Bay ice fishery
may sinply be a consequence of the shallow water in East Bay
which is the type of area favored by YOY and juvenile perch.

Based on prelimnary analysis to date, several trends have
becone apparent. The uni que physical characteristics of
South Bay relative to the remainder of Flathead Lake appear
to preclude Salmonids fromusing South Bay during late spring
to early fall, while yellow perch tend to dom nate sanples
fromall gear types throughout the year. Anglers are
obvi ously aware of this situation, as a popular and
productive perch fishery occurs each winter in South Bay.

Al though some statistically significant differences in
fish distribution by evaluation area have been detected from
gill net data, juvenile perch abundance from beach seine
sanpl es seens to vary by evaluation period, the data have not
been sufficiently analyzed to ascribe caﬁse and effect
relationships. In the comng year, the multiplicity of
factors potentially governing fish distribution and abundance
will be further analyzed with regard to water |eve
fluctuations and their relationship to the availability and

suitability of habitat in South Bay.
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APPENDIX A

Intream flow strategies for the
lower Flathead River 1985 - 1986.
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PROBLEM DEFI NI TI ON

The aquatic biota of Flathead River in northwestern Mntana
experience daily water |evel fluctuations dependent upon variable
rel eases from Kerr Dam  The Kerr facility, a power peaking
operation, is described in the follow ng narrative from "Mntana
Recommendations for Fish and WIldlife Programt (G aham et al
1981).

Kerr Pr nj ect Desct i pt i.on

"Kerr Damis a 200 foot high concrete arch structure across
Flathead River and is |ocated 4.5 m|es downstreamfromthe
outlet of Flathead Lake. The damis |ocated on Confederated
Salish and Kootenai Tribal lands. Kerr Dam constructed
primarily for hydropower, was closed in April of 1938. The
i cense was amended and transferred from Rocky Muntain Power
Company to the Montana Power Conpany in August 1938. Three
generation units were installed; one in 1939, one in 1949 and the
last in 1954. Each unit has a 56,000 kilowatt generating
capacity for a total of 168,000 kilowatts. The Kerr project is
currently operating under extension of a |license which expired
May 22, 1980. Mntana Power Conpany and the Salish-Kootena
Tribes have filed for relicensing (Federal Energy Regul atory
Conmmi ssi on 1980).

"Kerr Dam controls the water |evel of Flathead Lake between
el evations 2883 and 2893 feet. This represents a storage
capacity of 1,217,000 acre-feet. In nost years, spring runoff

produces a vol ume of water which not only refills the storage
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area, but al so causes a continuous di scharge over the damfor a
month or nmore. The hydraulic capacity of the three generators is
14,346 cfs while the mean river discharge is 11,720 cfs. Lake
el evations are also altered by Hungry Horse Dam upstream from the
| ake on the South Fork of the Flathead River. Hungry Horse Dam

was cl osed in 1951 (Federal Energy Regul atory Comm ssion 1980).

: :

"Qperation of Kerr Hydroelectric devel opnent is coordinated
with that of other hydro resources of the Northwest Power Pool.
Draft on storage usually begins in md-Septenber and reaches a
maxi mum drawdown at the end of March or md-April. In this
period, use of storage releases from Hungry Horse Reservoir
together with those from Fl athead Lake, makes generation possible
at a plant factor of 75 to 80 percent. During renaining nonths
of the year, generation depends on the volume of runoff available
In excess of that required to refill reservoirs. In nany years,
the plant continues to operate at a high point factor through My
and June (Fedgral Energy Regul atory Comm ssion 1980).

"Because of the natural channel restrictions between
Fl athead Lake and Kerr Dam the nmaxinum rate of discharge through
the outl et channel when Flathead Lake is at elevation 2892 feet
Is 55,000 cfs. The historic rate of inflow has been as high as
176, 000 cfs onJune 9, 1964.

"Because inflow, during periods of high runoff, can greatly
exceed maxi num outfl ow, drawdown on storage begins in md-
Septenber to allow for flood control during spring. The maxinum

rate of outflow at drawdown (el evation 2883 feet) is 5,200 cfs
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because of natural channel restrictions-in the lake outlet. If
the plant relays off when not spilling, no flows will be rel eased
through turbines for a short tine.

“Mont ana Power Conpany relies on Kerr project for the bulk
of its systemis |oad frequency control. This often requires
changing flows through Kerr very rapidly. This power peaking
operating reginme may involve going fromfull to mninmumload or
vice versa in an enmergency situation. Qher strategies to
optimze power output fromKerr include filling the reservoir
each summer and achi eving maxi mum draft of the lake prior to
spring runoff. Qperational planning is based on a mninmum daily
average rel ease of 1500 cfs (correspondence dated 9 Septenber
1981 presented by the Mntana Power Conpany at the MOFWP ad Hoc
Commttee nmeeting, Mssoula, Mntana), which is considerably
bel ow t he USFWS proposed m ni mum instream flow of 3200 cfs
(letter to the Federal Energy Regul atory Conm ssion dated 10
March 1982 from John G Wods, U S. Fish and Wldlife Service).

“Kerr Damis included in the Pacific Northwest Coordination
Agreement. Stipulations in the agreenent (Mntana Power Conpany
1981) i ncl ude:

1. Mai ntai n Fl athead Lake el evation in accordance with the.

energy content curve determ ned under the agreenent.

This agreenent provides for operation of all mgjor
facilities on the Columbia River. The use of the energy
content curve provides for maximzing the anount of
hydroel ectric energy production under nost prudent

constraints.
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2. Operate below the energy content curve only if all
reservoirs are at or below their energy content curve.

3. Rel ease stored water above their energy content curve at
the request of downstream users or provide ‘jn-lieu
energy to replace the energy the water would have
provided if it had been rel eased.

4,  Conply with numerous other conditions of the agreenent.

"On may 31, 1962, the Montana Power Conpany and the Corps of
Engi neers negotiated a ‘ Menorandum of Understandi ng which set
further principles and procedures for regulation of Flathead Lake
in the interests of flood control. This agreenment provides that,
conditions permtting, the lake will be drawn down to elevation
2,883 feet, the mninmum water |evel under the |icense, by April
15 and raised to a maxi mum | evel under license, by June 15. \Wen
the |ake reaches elevation 2,886 feet in a noderate or najor
flood year, the licensee will gradually open spill gates and not
close themuntil after the danger of exceeding elevation 2,893
feet has passed. This agreement has been endorsed by a group of
| ocal |andowners and recreationists (Federal Energy Regul atory
Conmm ssi on 1980).

“The Montana Power Conpany currently has no definite plans
for future devel opnent of the project and proposes to continue
past operations. However, several options to increase energy
out put have been surveyed by government agencies and Montana
Power Conpany. Options include: rai sing the dam and el evation
of the reservoi r, enlarging the lake outlet to increase nmaxi num

flow rate (at |ake elevation 2,883 feet) from 5,200 to
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30,000 cfs, rewinding the present generators, and installing an
addi tional generator (Federal Energy Regulatory Conm ssion

1980) .

Primarv_Agencies | nvol ved

The I ower Flathead River, fromFl athead Lake to its
confluence with the Cark Fork River, represents a major natura
resource for the Indian people of the Flathead Reservation, today
as well as historically. Subsistence hunting and fishing have
been, and continue to be, culturally and econonically inportant
to the Salish and Kootenai people. Additionally, the benefits
derived from hydroelectric power production, sports hunting, and
fishing by non-Indians are recognized by the Tribes. Sound
managenent of the fish and wildlife resources of the Lower
Fl at head R ver System in conjunction with hydroelectric power
production, is of vital interest to the Tribes.

In order to provide a nore equitable balance for Triba
natural resources and protect and n1tigate'the Tribal fisheries,
a study of the Lower Flathead System funded by the Bonneville
Power Admi nistration, was begun in Decenber, 1982.

The follow ng study objectives pertain specifically to the |ower
river:

|. Assess existing aquatic habitat in the |ower Flathead R ver
and its tributaries and its relationship to the present size,

di stribution, and maintenance of all salnonid, northern pike, and
| ar genout h bass popul ati ons.

Il. Assess how and to what extent hydroelectric devel opnent and

operation affect the quality and quantity of aquatic habitat in
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the lower Flathead River and its tributaries and |life stages of
existing trout, pike, and |largenouth bass populations. Evaluate
the potential for increasing quality habitat, and thus gane fish
production through mtigation.

IIl. Develop an array of fisheries managenent options to
mtigate the inpacts of present hydroelectric operations,
denonstrating under each managenent option how fish popul ations
and hydroel ectric generation capabilities could be nodified.

Addi tional |y, possible further hydroel ectric devel opment and
operation and its inpacts on target species would be considered.
An instream flow study is being conducted on the | ower

Flathead River to help identify the inpacts of water |evel
fluctuations on aquatic habitat, and to provide the Tri bal
Council and other Interested parties data needed to make sound

fisheries managenent deci sions.
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BOUNDARI ES OF THE PROBLEM
DExcription of Studv Area

The lower Flathead River is one of Mntana' s |argest rivers,
wi th an annual average di scharge of 3403 m /second (11, 720 cfs).
Today the |lower river begins at Kerr Dam |ocated 7 km (4 m)
sout hwest of Polson, Mntana. Flowi ng south and west for 116 km
(72 m), the river flows into the dark Fork R ver near Paradise,
Montana (Figure 1). Approximately 110 km (68 m) of the river
are wthin the boundaries of the Flathead | ndian Reservation
within the State of Mntana.

During the last of the ice advances approxinmately 25,000
years ago, a continuous ice sheet coveredthe Rocky Muntain
Trench to the site of Flathead Lake. The Cordilleran Ice Sheet
extended as far south as present dayBuffalo Rapids, 7 km (4 m)
bel ow the Kerr facility. For nore than 10,000 years the
remaining 68 m of the |ower Flathead |ay quietly under the
waters of dacial Lake Mssoula. Approximately 12,000 years ago,
d acial Lake Mssoula began to drain, and once again the |ower
Fl at head River began to formits channel.

The first 7 km (4 m) of the |ower Flathead cuts through a
glacial nmorain formng a steep rocky canyon characterized by
extensive white-water areas.

The lower river cuts through highly erosivel acustrine and
al luvi al sedinments deposited during the life span of the glacial
| ake. These sedinents have a high concentration of clay, sand,
and silt, with small percentages of gravels (Mntague et al.
1982) . Bedrock formations are found in a few areas along the

river. Irrigated croplands border the eastern and southern banks
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Figure 1. Diagram of the Jlower Flathead River and Flathead
Indian Reservation iIn northwestern Montana.
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of the river; to the west and north is open rangel and.

The | ower Flathead River drains 386,205 hectares (954, 312
acres) and, with the exception of the first 4 m, is a |low
gradient river. R ffle and pool areas blend form ng a conpara-
tively snooth flowng river. Average annual rainfall ranges from
40 to 50 cm (16 to 20 in).

Pol son Bay, outlet for the river from Fl athead Lake, has
approxi mately 6,475 surface hectares (16,000 surface acresO ‘and
averages 4.9 m (16 ft0 in depth. During the summer, |ower river
wat er tenperatures are slightly higher than those recorded in the
upper river above Flathead Lake, due to the warning of shallow
Pol son Bay. The maxi mumwater tenperature in 1981, recorded
directly below Kerr Damon the |ower river, was 23.5°C; at
Columbia Falls on the upper river, the maxi num water tenperature
recorded was 20.0% (Shields et al. 1982). Water tenperatures in
the lower river are higher than those of its tributaries. \ater
tenperature recorded in early August at the mouth of the Jocko
River was 11°C, water tenperature in the main river, directly
above the nouth cf the Jocko, was 22°c on the same date. During
1982, summer water tenperatures in the main river reached a high
of 22°C and winter tenperatures reached 0.0°c. Average annual
water tenperature was 9.c°c (Shields et al. 1983).

Kerr facility is a power peaking plant. Peaking operations
are responsible fcr daily fluctuations of water levels in the
| oner Flathead River. The effects are nost severe nearest the
dam At the U S. Geol ogical Survey gaging station immediately

downstream from Kerr Dam water |evels have fluctuated from 0.6
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to 2.4 m(2 to 8ft) within 3hours. These fluctuations are |ess
pronounced near D xon (RM 25) varying up to 0.3 m (1 ft) within 6
hours (USFWS unpublished data). The |lower river channel is
shallow with a relatively low longitudinal gradient, so that
smal | vertical changes in water |evel have caused dranmatic
changes in wetted channel area. Consequent |y, off-channel

spawni ng marshes inportant to northern pike (Escox lucius) are

often dewat er ed.

Tine Gonstraints

Compl etion of the IFIMstudy is not constrained by the
construction or inplementation of a newproject. It is
constrained by the fisheries study tinme |ine and nust be
conpleted no later than Decenber 1986.

Measurement of site-specific habitat parameters is to be
conpl eted during 1985 according to the schedule shown in
Figure 2. The exact timng of the field studies is dependent
upon the availability of flows from Kerr Dam as requested for one
week during August and one week during Septenber (letter to
Mont ana Power/ Conmpany 26 Decenber 1984 from David Cross, Confed-

erated Salish and Kootenai Tribes).
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| NSTREAM FLOW OBJECTI VES

The instream flow study for the |ower Flathead River is
designed to help evaluate the effects of seasonal rel eases and
daily water level fluctuations on the aquatic habitat.
Quantitative estimates of habitat |ost or gained under various
flow regines will be integrated into fisheries management options
devel oped in the study's final report. The final reconmendations
of the Lower Flathead System Fisheries Study will include options
that consider the trade-offs between target species maintenance

or mtigation and hydroel ectric power production.
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TARGET FI SH SPECI ES

The nmost sought-after sport fish in the |lower river are
northern pike, rainbow trout, and brown trout. Spawning activi-
ties and reproductive success of these three species are inti-
mately related to river water-level fluctuations.

FI ooded nmarsh areas along the river used by spawning
northern pike are often conpletely dewatered within a 24-hour
period. Gavel bars apparently suitable for spawning rai nbow and
brown trout are within the zone subject to daily fluctuation
Due to the constant water fluctuation over spawning gravels and
because the narrow requirements of depth and velocity for trout
are not maintained, these sites are usually unsuitable.

Mountain whitefish (Prosopoiumwillimasoni is the nost
abundant but |east sought after sport fish species in the river
Because nountain whitefish are broadcast spawners, their
reproductive success is not as severely affected as the other
speci es which deposit their eggs in shallower sites nore

seriously affected by water-level fluctuations.
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METHODS CONSIDERED

The wetted perimeter method, first developed in 1980 by the
Montana Department of Fish, Wildlife and Parks, has been favored
by local agencies for fixed flow recommendations. Wetted
perimeter is the distance along the bottom and sides of a channel
cross-section in contact with water. The method assumes that
game fish carrying capacity is proportional to food production,
which in turn is proportional to the wetter perimeter in riffle
areas (Nelson 1983).

A graph of wetted perimeter versus flow for a stream riffle
cross section will usually show two inflection or break points
(Figure 3). Above the upper inflection point, the riffle
generally remains wetted. At flows below the upper inflection
point, the stream begins to pull away from the riffle bottom
until, at the lower inflection point, the rate of loss of wetted
perimeter accelerates rapidly.

The assumptions underlying this method are selectively
related to salmonid production. Riffles are critical food
production areas only to those fish for which aquatic
invertebrates are the principal food item. And while riffles may
also represent important spawning areas for trout, northern pike
adults utilize backwaters with submerged vegetation, and their
fry utilize similar areas as nurseries.

The wetter perimeter method has been employed to recommend
a minimum instream flow at or near an inflection point. Factors
considered in 'Fhe final flow selection include the level of

recreational use, existing level of environmental degradation,
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Figure 3. An example of a relationship between wetted perimeter and flow
for a riffle cross-section (from Nelson 1983).
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water availability, and the magnitude and conposition of existing
fish popul ations (Nelson 1983), The fisheries nanagenent
alternatives, which are to integrate results fromthe instream
flow study for the [ower Flathead River, require a variable set

of flow recommendations and project operating rules. A single

m ni mum f | ow recommrendation will not neet these needs.

The Instream Fl ow I ncrenental Methodology (IFIM is
specifically tailored to denonstrate the inpact of alternative
flow regi nes upon fishery habitat potential (Stalnaker 1979).

Two hydraulic nodels, the IFG4 (Instream Flow Group - 4) and WP
(Water Surface Profile) nodels, are available for use in the
Physi cal Habitat Simulation conponent of IFIM  The |IFG 4 was
devel oped to describe nore conplex aquatic environnents and
requires establishing an enpirical stage-discharge relationship.
This nethod would require at least three intensive field
measurenment trips at different flows. The WSP has proven nost
reliable for use in rather sinple channels or where few rapidly
vaired flow regions exist, and where sinmulation needn’'t cover a
very broad range of flows (Trihey and Wgner 1981). This mnet hod
may be used, cautiously, with only one set of field data.

The | ower Flathead R ver bel ow Kerr Dam has a rather sinple
channel with very few regions of rapidly varied flows.

Therefore, the WPS nodel will be applicable to this sytem and
reduce the need for steady discharges from Kerr Dam Field
nmeasurenments taken at two sites during two requested flows of 91
and 283 m3/second (3,200 and 10,000 cfs) will enable the nodel to
predict effect s on wei ght ed useable area (WJA) from 36.2 to 708

3
m /second (1,280 to 25,000 cfs).
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HYDROLOG CAL BASELI NE

The | ower Flathead River has been gaged by the USGS since
July 1907. Prior to Cct. 1, 1941, nonrecordi ng gages or water-
stage recorders were |ocated at several sites near the hi ghway
bri dge, today known as Buffalo Bridge, at the old site of
Mtchell's ferry. A continuously recording USGS gage house was
installed in 1941 0.8 km (0.5 m) bel ow Kerr Danis power house and
is still in operation today. Water discharge records are excel-
lent fromthis station. Average annual discharge for the period
of records (1907-1983) i831.9 m /Ssecond (11,720 cfs). Inter-
mttent water quality records were also taken on the | ower
Fl athead Ri ver by the USGS from June 1977 to Sept enber 1983.

Decker-Hess and O ancey (1984) denonstrated five distinct
periods of operation for the Kerr facility. Eased on that
anal ysis the seven-year period, 1977 to 1983, will be used as our
“existing” or reference condition for this study.

The existing nean monthly flows fromthe Kerr facility are
simlar to the preinpoundment period. Peak run-off flowus,
however, have been dimnished resulting in higher winter flows
(Appendix A). Regulation of the river has resulted in a
di schar ge of 212.4-n§/second (7,500 cfs) to be equalled or ex-
ceeded 50% of the time, whereas pre-inpoundment flows only
equal | ed or exceeded 141.6 nﬁ/second (5,000 cfs) 50% of the tine.
I ndi vidual nonthly flow durations are also presented in Appendix
B.

Water tenperatures during the summer nonths vary no nore
than 2°oc along the entire length of the river, and are relatively

uni formduring the remai nder of the year (Appendix Q.
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RIVER SEGMENTATION

Based on general valley characteristics, gradi ent (Appendi x
C), and channel morphology, the lower Flathead can be divided
into four distinct river segments (Figure 4). Segment | of the
lower Flathead exten.ds from Kerr Dam (River Kilometer (RK) 116;
River Mile (RM) 72) to the mouth of White Earth Creek (RK 102; RM
63.3). Gradient is 1.5 m/km (7.9 ft/mi), and the river has an
average width of 114 m (374 ft). The river is confined in a
steep rocky canyon for the first 6 km (3.7 mi) of this reach,
after which the canyon widens. The channel bottom is composed of
a large boulder-bedrock mixture blending into a cobble-gravel
mixture toward the end of the segment. The canyon portion of
this segment is primarily a whitewater area characterized by deep
pools and several sets of rapids. The lower section of the
segment RK 108.5-102; (RM 67.8-63.3) is a smooth, fast-flowing
glide with two riffle areas. This river segment is subject to
severe water-level fluctuations due to hydropower peaking
operations at Kerr Dam. At the U.S. Geological Survey gaging
station downstream from Kerr Dam, water levels have fl uct uat ed
from 0.6 to 24 m (2 to 8 ft) in 3 hours.

Segment Il of the river extends from the mouth of White
Earth Creek (RK 102; RM 63.3) to 2 km (1.2 mi) downstream of
Moss's Ranch (RK 54; rRM 33.4). Average gradient and average
river width within this segment are 0.6 m/km (3.2 ft/mi) and 128
m (420 ft), respectively. Throughout this segment, the river
gradually widens, but maintains a single channel. With the

exception of a few small islands and constrictions of the river
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Figure 4. Segment breaks of the Jlower Flathead River.
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channel, the flowis a smooth glide. This segnent is also
typified by large neandering bends bordered by high, eroding,
clay cliffs. River banks are generally steep with benchlands
beyond ; the channel substrate ranges from solid bedrock tc size-
able areas of silt deposition. Two tributaries enter this river
segment: the Little Bitterroot River at RK 72 (RM 45) and Crew
Creek at RK 67 (RM 41.5). These tributaries contribute less than
0.5% annually to the river’'s base flow.

Segnment 111 of the river extends fromRK 72 to RK 12 (RM
33.4 to RH 7.51. Average gradient and river width within this
segment are 0.3 mkm (1.6 ft/m) and 104 m (341 ft),
respectively. Habitat is variable, and the river channel is
braided. Mjor island conpl exes, gravel bars, and extensive
backwater areas are common. Permanently wetted backwater areas
are common. Permanently wetted backwaters range from 0.4 to over
12 hectares (1 to 30 acres). River banks are overgrazed and
unstable within this segnent. \ater-level fluctuations are |ess
pronounced than in Segment | or Il, but may vary as nuch as 0.3 m
(1 ft.) in 6hours at the bridge near D xon, Mntana (USFWS unpub-
lished data). Two tributaries enter this river segenent:

M ssion Creek at RK 45 (RM 28.1) and the Jocko River at RK 41 (RM
25.4). (On an annual basis, these tributaries contribute |ess
than 1% to the river's base flow.

The fourth river segnent extends fromRK 12 (RM 7.5) to the
confluence with the ark Fork River. The final 6 km (3.7 m) of
the lower Flathead River are outside the Flathead I|ndian
Reservation boundary. Average gradient of this segment is 0.2

mkm (1 ft/m). The valley walls rise steeply and force the
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river into a single channel. One snall, md-channel island and
one usually dewatered channel are present. Wth the exception of
one bedrock intrusion, substrates are primarily gravels wth
sizeabl e areas of sand and silt deposition.

Aside froma slight gradient difference, the | ower section
of river Segnent | (RK 108.5-102; RM 67.8-63.3) has nacrohabit at
features very simlar to river Segnent Il. Repeating hydrol o-
gical features are simlarly spaced, and river width is virtually
the same. Therefore, for the purpose of |FIMsegenentation, one
river segment will extend fromRK 108.5 to RK 54 (RM 67.8 to RM
33.4) and can be generally characterized as the single-channel
portion of the |ower Flathead River. There are 17 candi date
reaches within this river segment based on repeating hydrol ogi ca
features.

The upper half of river segment IV (RK 12-6; RM 7.5-4) has
macrohabitat features simlar to the single channel portion of
river segment Ill. Gadient and channel width are virtually the
same. Therefore, for the purposes of |IFIMsegnmentation, a second
river segment will extend fromRK 72 to RK 6 (RM 33.4 to RM 4),
and can be generally characterized as the braided channel portion
of the lower Flathead River.- There are 15 candi date reaches
within this river segment, basedonrepeating hydrol ogical

f eat ures.
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SPECI ES HABI TAT SU TABILITY CRITER A

Fish species habitat suitability criteria used in this study
wi |l be those conpiled by the USFW5s (Bovee and Cochnauer 1977,
Bovee 1978, Inskip 1982, Raleigh et al. 1984a and Ral eigh et al.
1984b). Itis beyond the scope or objectives of this study to
col l ect species site-specific mcrohabitat data. The majority of
the habitat data conpiled by the USFW5 for the species of concern
to this study has been gathered fromnorthwestern waters, and has
been found to be applicable to other waters within this region.
These criteria represent the best species-specific reference data
available. Suitability criteria for rainbow trout, brown trout,
and northern pike will be used to determne wei ghted usabl e area
avail able to each species at various fl ows.

Probability-of-use curves are based on the assumption that
individuals of a species will tend to select the most favorable
conditions in a stream, but will also use less favorable cond-
itions within a defined range, with the probability of use de-
creasing as conditions approach the end point of the total range
(Figure 5) Life stages to be reviewed in this study will be:
spawning, fry, juvenile and adult. A PHABSIM curve set for each
life stage consists of four curves; one each for velocity, depth,
substrate, and cover. All curves are in English units, except
the substrate curves. Depths are given in feet, velocities in
feet per second, and temperature in degrees Farenheit.
Substrates were categorized by a modified Wentworth particle-size
scale. The presence and type of observable fish cover will also

be assessed, based on objective professional opinion.
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PROBABI LIY OF USE
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Figure 5. Example of probability criteria used
in the IFG incremental method
(from Bovee and Cochnauer 1977).
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Curve Eval uation

Al suitability index (SI) curves should be used
j udi ci ously. Existing curves will be carefully reviewed by our
staff and nmodified, if necessary, before use. Gener a
consensuses as to Sl curve applicability between our staff and

ot her involved agencies is desireable.

Rainbow Irout

The SI curves for the habitat
paranmeters velocity, depth, substrate and tenperature were
derived from data and information found in the literature
(Raleigh et al. 1984a). Twenty four rainbow trout references
were used in the devel opnent of the suitability curves used in
the IFIM section of this nodel. Geographic origin of these data
and information are: British Colunmbia, California, Idaho, Oregon
and two general fisheries texts (Carlander 1969, Scott and

Crossman  1973).

Brown Irout -

Al curves recommended for an | FI M anal ysis of brown trout
habitat are category one curves (Raleigh et al. 1984b) and
supersede curves for brown trout in Bovee (1978). Category one
curves are intended to reflect general habitat suitability

t hroughout the entire geographic range of the species throughout

the year.
The SI curves for the habitat paraneter velocity, depth

substrate and te,[eratire were derived fromdata nd i nformation
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found in the literature (Raleigh et al. 1984b). Seventeen brown
trout references were used in the devel opnment of the suitability
curves used in this nodel. Geographic origin of these data are
primarily fromthe Northwest and one general fisheries text

(Carl ander 1969).

Nort hern Pike

The habitat suitability nodel devel oped for northern pike
(Inskip 1982) is primarily a macrohabitat nodel. N ne different
vari ables are evaluated to project suitability for the species as
a whole, and not individual life stages. |IFG2 will address
three variables inherent to this nodel: 11 area less than 1 m
(3.3 ft) deep, 2) drop in water |evel during enbryo and fry
stages, and 3) areas with water velocities |less than 0.06 nisec
(0.2 ft/sec). The riverine nodel is applicable throughout North
Arerica and is based on range and optinmum conditions neasured in
the field. A total of 168 northern pike references were used in
the devel opment of this nodel.

The Instream Flow G oup al so has a set of curves for
northern pi ke spawning, fry, juvenile and adult depth, velocity
and substrate suitability which can be used in the IFIM anal ysis.
These SI curves will be evaluated as to their applicability to

the | ower Fl at head.
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APPENDIX Al

General pre- and post- impoundment
hydrological data for the lower
Flathead River.
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APPENDIX A2

Monthly flow duration curves of daily mean
discharges in the Ilower Flathead River under
the present release schedule (1977-1983).
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APPENDIX A3

Elevation and temperature profiles
for the Ilower Flathead River.
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APPENDIX A4

List of Attendants
February 6, 1985 Meeting
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LIST OF ATTENDANTS

Interagency Meeting
February 6, 1985, Pablo, MT
Confederated Salish and Kootenai Tribes:
Jim Paro, Dave Cross, Jim Darling,
Paul Pajak, Bill Matthews,
Dennis Mackey, Foster DeReitzes

Bureau of Indian Affairs:

Jim Claar, Bob Klaver

Montana Power Company:
Tom O<“Neil, Don Sprague,
Don Gregg, Larry Gruel
U.S. Fish and Wildlife Service:
Bruce Haines, Larry Lockard,
Carol Taylor, Ron Skates
U.S. Geological Survey:

Ron Shields

University of Montana Biological Station:

Jack Stanford
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APPENDIX B

Predicted rainbow trout (Rb) embryo survival
in spawning areas of the Jlower Flathead River
related to combinations of substrates smaller
than 0.85 and 9.5 mm based upon studies by
Irving and Bjorn (1984).

197



Appendix B. Predicted rainbow trout (Rb) embryo survival in spawning
areas of the lower Flathead River related to combinations
of substrates smaller than 0.85 and 9.5 mm based upon
studies by Irving and Bjorn (1984).

i Percent Substrate Percent
River Smaller Than Rb
Area Kilometer 0.85 mm 9.5 mm Survival

Buffalo #l 104.3 7 32 47
Buffalo #2 104.2 7 33 45
Buffalo #3 104.1 14 52 4
Buffalo #4 104.1 15 55 0
Buffalo #5 103.9 5 36 58
Buffalo #6 103.8 9 62 15
Foust #1 48.2 9 55 20
Foust #2 48.1 3 10 83
Dixon # 42 .6 14 81 20
Dixon #2 42.6 19 62 0
Dixon #3 44.8 6 44 43
Dixon #4 45.2 5 27 65
Ferry #1 31.8 4 29 69
Ferry #2 31.4 5 35 60
Ferry #3 31.5 1 2 100
Ferry #4, 31.5 5 40 56
McDonald # 1 28.3 8 42 37
McDonald #2 28.4 7 4 4 37
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APPENDIX C

Summary of fisheries data collected
from the Jlower Flathead River.
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Location
Sink Hole (N)

Pemq #1
Pemq X2
Perma #1

Perma #2

Sloans #1
11}

Sloans #2
Weeds #1

Weeds #2
n
n
"
Sloans #l
”n
"
Sloans #2
"
11}
Weeds #1
”

Weeds #2

"

ELECTROFISHING

SUMMARY

Date

. -09-05-85

09-12-85
09-09-85

09-10-85

09-16-85

09-17-85
09-18-85

"

"
09-19-85
09-22-85

-
=

o
©
I
¥
[00]
a1

o
©
|
T
[00]
a1

2N 33 3 3N 2 2

"
09-25-85

n

"
09-29-85

n

"

"
09-30-85

n

n

"
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Species

LMB
LMB
NP
LL
LMB
NP
LL
Rb
NP
Rb
LMB
NP
DV
Ct
LL
NP
NP
Rb
LL
Ct
DV
NP
LL
Rb
Ct
DV
NP
LL
Rb
NP
LL
Ct
NP
Rb
LL
Ct
Rb
LL
Ct
DV

No.

Captured

23
18

SN T ONNRORNWONE = —NOONND = —NONWW—=—=NOU — ==~

Range in
Size (mm)

151-515
131-435
588

211
192-364
303-799
230

365
314-791
305
293-418
295-636
190

312
228-423
331-896
305-958
220-293
190-279
261

574
580-615
197-415
203-315
215-272
466

785
226-377
356-390
535-783
200-272
389
322-838
237-271
178-252
236-262
222-305
264
235-271
296



Location

Ferry #1
"

Beaver Lodge
Agency
”

Beaver Lodge
Pike Alley

11
Agency
Beaver Lodge
Ferry #1

Beaver Lodge
"

"
Agency
Ferry #1
Beaver Lodge
n

Ferry #1
n

Agency
Ferry #l

"
Pike Alley
Ferry #1

TRAPPING SUMMARY

Date

03-20-85
03-22-85
"
03-27-85
04-04-85
04-04-85
04-05-85
04-12-85
04-13-85
n
04-17-85
04-20-85
04-20-85
04-28-85

"

n
04-28-85
05-01-85
05-03-85

"
05-03-85
05-05-85
05-07-85
05-10-85
05-14-85
05-17-85
05-19-85
05-21-85
05-24-85
05-29-85
05-31-85

n
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Species

PS
PS
YP
NP

NSQ

Ccsu
NP
YP
BB

Ccsu
BB
NP
NP
NP

Ccsu
BB
NP
NP
NP

Csu
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP
NP

Ccsu

No.

Captured

N PN =N N, LW~ —~NRNDW- = e e =N

Range in
Size (mm)

o) D D

319

N N

280

N D )

9

655-820

585,795

625,630
?

2

905

680-772

633,755
?

665

748,780
?

540-794
739,774
593,640
633
593
615-795
626
682, ?
?



Location

Beaver Lodge SI.
Horseshoe Bend
Goose Bend
Pike Alley
Sink Hole

"

"

Pike Hole
Mac. SL.
RK 52.6.

"
"

Pike Hole

Mac. Sl.

1"
Buffalo Br.
Pike Hole
Foust SL.

GILL NETTING SUMMARY
Date Species
-Q3-22-85 NP
" NP
03-26-85 NP
03-27-85 NP
04-03-85 LL
" LMB
" N P
" NSQ
04-04-85 NP
04-10-85 NP
04- 12-85 MWF
" Lsu
1" SO
1 N P
04-26-85 NP
05-01-85 NP
” SQ
05-06-85 NP
06-07-85 NP
[1] N P
n LL
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No.

Captured

— e e e W OO R WO W = N s s e e e

Range in
Size (mm)

631
611
740
634
327
413
576

558
634

513-631
520-975
592-715

633
739
454
440



APPENDIX D

Transect descriptions for the Sloan
and McDonald |IFIM study sections.
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Appendix D. Transect descriptions for the Sloan
and McDonald IFIM study sections.
Sloan #1: the downstream-most transect within the
Sloan IFIM study-area. This cross section transects a
hydraulic control, defines the stage of zero flow, and

sets the stage for the remaining upstream transects.

Sloan #2: a habitat-descriptive transect representing
a deep, TfTast moving run. Substrates grade from gravel to
cobbl e, with an interspersion of large-boulders. This type

of habitat and substrate composition 1is common throughout
River Segment 1.

Sloan #3: a transitional habitat transect representing
those areas which grade from deep-water, Jlow velocity
habitats 1into fast-moving runs. This transect shares some
of the habitat features common to both transects #2 and #$.

Sloan #4: a habitat-descriptive transect representing
a. very deep, trench-shaped channel commonly found along the
river bend/s. It also encompasses a Tairly Jlarge and deep
side eddy, previously identified as important habitat for
northern pike. Substrates grade from Jlarge boulders and
cobble on descending slopes to a flat Ffine-graveled bottom.
A considerable amount of fine deposition has occurred within
the eddy resulting in scattered growth of Chara sp. and

Elodea sp.
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Sloan #%: a transitional habitat transect representing
those areas which grade from wide cobble-gravel riffles into
deeper channeled runs. This transect shares some of the
habitat features common to both transects #4 and #6.

Sloan #": a habitat descriptive transect with one half
representing a wide gravel-cobble riffle, the other half, a
deep, fTast moving, run with Jlarge substrate which carries
the majority of the Flow. This transect characterizes a
large depositional point bar commonly associated with river
bends. These areas are sometimes found to be iImportant
trout spawning areas.

McDonald #la, #lb, and #lc: the downstream most

transect within the McDonald IFIM study area, transects
three distinct channels. Cross section la transects a
hydraulic control, |Ib a small, shallow secondary channel,
and Ic a wide, shallow run. This transect will be used
primarily for hydraulic purposes.

McDonald #2a and #2b: a habitat descriptive transect

representing both a deep and shallow run. Substrates are
predominantly gravel and appear suitable for salmonid
spawning. This type of habitat and substrate composition

is common throughout River Segment I1.

McDonald #4: a habitat descriptive transect representing
a single-channel, wide, shallow run. Substrates are the same
as transect #2. This transect crosses the inlet to a high

water channel, and defines the stage at which inflow begins
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and the amount of water carried by this channel during high-
water periods.

McDonald #7: the upstream-most transect within the

McDonald IFIM gﬁgdy area. This 1is the only true single-
channel transect and will be wused to -calculate the total
discharge flowing through the study area, which will be used
as a check for the multi-channel transects®™ discharge
measurements.

McDonalld #5: a non-flowing transect and crosses the

mouth of McDonald Slough, one of the largest backwaters
found in River Segment 1I. This transect will be used to
determine water velocities through and accessability into
this backwater area.

McDonald #6: a backwater cross section and transects

the deepest part of McDonald Slough. This transect will be
used to calculate the total area of the backwater at

different stages.
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APPENDIX E

Aquatic plant species found in backwater
habitats of the Jlower Flathead River, Montana.
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Appendix E. Agquatic plant species found in backwater habitats of the
lower Flathead River, Montana.

PLANT TYPE SPECIES

Emergent Aquatic common cat-tail* Typha latifolia

Submerged Aquatic

hardstem bulrush*
reed canary grass
tussocks

horsetail*
spike-rush*

creeping spike rush
needle rush

stubby wapato
Canadian waterweed*
waterweed

water crowfoot*
spiked
clasping-leaf
floating-leaf
curled pondweed+
slender
pondweed
chara*

water-milfoil
pondweed
pondweed

leaved pondweed*

Sci rpus acutus

Phal ari s arundi naceae
Car ex

Equi setum spp.

El eocharus spp

El eocharis palustris
El eocharis acicularis

Sagittaria cuneata

El odea muttalli

El odea canadensis
Ranuncul us aquatilis
Myri ophyl | umspi cat um
Pot amoget on ri chardsoni
Pot ampbget on  pecti nat us
Pot anbget on cri spus
Pot amogeton filifornmus
Pot anoget on pusillus
Chara vul garis

*dominant species

From Mackey et al. 1985 and Matthews et al. 1986 (inpress).
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APPENDIX F

Locations of reach boundaries,
habitat survey sections, and
stock assessment stations on
five major tributaries to the
lower Flathead River.
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JOCKO RIVER

Reach !
Boundaries: mouth to Spring Canyon
Habitat survey: Dixon Bridge upstream

Fish sampling station (150 M) near Hwy 200, Sec 20/21

Comments: reach open and braided below Bison Range canyon

Reach 2

Boundaries: Spring Canyon to Hwy 200

Habitat survey: Section 25/26 boundary upstream
Fish sampling station (150 m): Sec 25/26 boundary

Comments: reach confined along Bison Range

Reach 3

Boundaries: Hwy 200 to Valley Creek

Habitat survey: North Valley Creek Road downstream
Fish sampling station (150 m): North Valley Creek road

Comments: reach still somewhat confined; Valley Creek

Reach 4

Boundaries: Valley Creek to Finley Creek

Habitat survey: South Valley Creek Road downstream
Fish sampling station (150 m): South Valley Creek road

Comments: reach unconfined; Finley Creek influence

Reach 5
Boundaries: Finley Creek to K canal
Habitat survey: Teresa Adams Road downstream

Fish sampling station (150 m): behind Clinkenbeard
ranch, Sec 7

Stream km

0.0 to 5.8

1.6 to 3.2
3.2

5.8 to 13.8
8.8 to 10.4

10.4

13.8 to 19.0
16.9 to 18.5
18.5

influence

19.0 to 30.7
23.2 to 24.8
23.2

30.7 to 41.8
36.7 to 38.3

36.8

Comments: reach has hatchery influence and dewatered section
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Comments: gradient steepens above St. Ignatius

211

Reach 6 Stream km
Boundaries: K Canal to North Fork Jocko River confluence 41.8 to 48.9
Habitat survey: Section 31/36 road crossing upstream 45.2 to 46.8
Fish sampling station (150 m): Sec 31/36 road crossing 45.2
Comments: reach with Pistol Creek and North Fork Jocko River
Reach 7
Boundaries: North Fork to Middle Fork Jocko River 48.9 to 55.3
Habitat survey: Section 27/28 road upstream 52.1 to 53.7
Fish sampling station (150 m): Section 27/28 road 52.1
Comments: South and Middle Fork converge at reach head
MISSION CREEK

Reach 1
Boundaries: mouth to Burlington Northern RR bridge 0.0 to 5.5
Habitat survey: 0.5 km below old bridge upstream 1.6 to 3.2
Fish sampling station (150 m): 0.5 km above old bridge 2.6
Comments: reach has clay banks at lower end; steeper above BN RR
Reach 2
Boundaries: BN RR bridge to Post Creek 5.5 to 13.4
Habitat survey: H Canal diversion downstream 9.7 to 11.3
Fish sampling station (150 m): 0.5 km below H Canal

diversion 10.8
Comments: reach has "Post Creek influence
Reach 3
Boundaries: Post Creek to Hwy 93 bridge 13.4 to 21.7
Habitat survey: Section 9/10 road upstream 17.4 to 19.2
Fish sampling station (150 m): Section 9/10 road 17.4



Reach 4

Boundaries: Hwy 93 to Mission B Canal

Habitat survey: high school road upstream

Fish sampling station (150 m): Section 13/24 road

Comments: Mission "B" Canal influence

Reach 5

Boundaries: Mission B Canal to Mission Reservoir outlet
Habitat survey: Section 19/20 road upstream

Fish sampling station (150 m ): Section 19/20 road

Comments: steepest reach

POST CREEK

Reach 1

Boundaries: mouth to narrowed area

Habitat survey: Section 33 road downstream
Fish sampling station (150 m): Section 33 road

Comments: reach broad and flat

Reach 2

Boundaries: narrowed area to McDonald Lake Road
Section 13/24

Habitat survey: Section 22/27 road upstream
Fish sampling station (150 m): Section 23 road

Comments: reach sinuous with low gradient

Reach 3

Boundaries: McDonald Lake Road to Section 13/24
Habitat survey: Section 5/6 road upstream

Fish sampling station (150 m ): Section 5/6 road

Comments: straighter, steeper reach; canal at head
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Stream km
21.7 to 25.1
22.9 to 24.5

24.0

25.1 to 26.9
25.3 to 26.9
25.3

0.0 to 2.3
0.2 to 1.8
1.8

2.3 to 11.1
6.0 to 7.6
6.8

11.1 to 16.9
13.7 to 15.3
13.7



Reach 4
Boundaries: Pablo Feeder Canal to McDonald Lake outlet

Habitat survey: footbridge above Pablo Feeder Canal
upstream

Fish sampling station (150 m): footbridge above
Pablo Feeder Canal

Comments: short, steep reach

CROW CREEK

Reach 1
Boundaries: mouth to Lower Crow Reservoir outlet
Habitat survey: Moiese A Canal diversion downstream

Fish sampling station (150 m): Moiese A Canal diversion

Comments: reach has uniform gradient; reservoir 1is barrier

LITTLE BITTERROOT RIVER

Reach 1
Boundaries: mouth through canyon

Habitat survey: mid-canyon near road in Section 24
upstream

Fish sampling station (150 m ): near road in Section 24

Comments: reach has steeper canyon area with rocky bottom

Reach 2
Boundaries: canyon to Hot Springs Creek
Habitat survey: hydrologic gaging site downstream

Fish sampling station (150 m): hydrologic gaging site

Comments: Hot Springs Creek introduces heavy sediment load
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Stream km
16.9 to 20.0

16.9 to 18.5

16.9
0.0 to 5.6
3.2 to 4.8
4.8
0.0 to 5.6
1.6 to 3.2
2.1
5.6 to 44.1
16.3 to 17.9
16.3



Reach 3

Boundaries: Hot Springs Creek to Sullivan Creek
Habitat survey: Section 29/20 road upstream

Fish sampling station (150 m): Section 29/30 road

Comments: Sullivan Creek is another sediment source

Reach 4

Boundaries: Sullivan Creek to Camas A Canal

Habitat survey: Section 22 crossroads upstream

Fish sampling station (150 m): Section 22 crossroads

Comments: large marsh in reach; canyon above Bassoo Creek

Reach. 5
Boundaries: Camas A Canal to Reservation boundary
Habitat survey: canyon area Section 9 upstream

Fish sampling station (150 m): canyon area Section 9

Comments: reach has trout-accommodating habitat

214

km

Stream

44.1 to
45.9 to
45.9

55.7 to
61.3 to
61.3

76.0 to
77.2 to
77.2

55.7
47.5

76.0
62.9

82.1
78.8



APPENDIX C

Catch per unit effort (CPUE) and
mean total length for trout in

the Jocko River, Mission Creek,

and Post Creek.
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Figure H-1.. Catch per unit effort (CPUE) for trout in the
Jocko River during fall 1983, 1984, and 1985.

"Station size was doubled to 300 m at all sites in 1985. The
additional 150 m held many more fish at this station.
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Figure H-2. Mean total length (TL) for trout in the Jocko
River during fall 1983, 1984, and 1985.

216



T»© UTCPUE

TROUT MEAN TL (mm)

200 -
A
160 J
a
120 -
A 1985 0
O 1984 0
1983
80 o O Q
c |
40 - 0
0 - A -
| 2 3 4 5
REACH

Figure H-3. Catch per unit effort (CPUE) for. trout in
Mission Creek during fall 1983,1984,

and 1985.
400 .
A 1985
O 1984
300 o 1983
A a
200 - o)
a
100 O Eg 63 fa
o LA L 4 LJ L | .
| 2 3 4 5
REACH

Figure H-4. Mean total length (TL) for trout in Mission
Creek during fall 1983,1984, and 1985.
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Figure H-5. Catch per unit effort (CPUE) for trout in Post
Creek during fall 1983, 1984, and 1985.
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Figure H-6  Mean total length (TL) for trout in Post Creek
during fall 1983, 1984, and 1985.
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APPENDIX H

Mark-recapture data (1983-1985) showing
movement of trout and northern pike to

and from tributaries of the Jlower
Flathead River.
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1 2 2 3
TAG_NO TAG_DATE SPECIES TAG_LENGTH TAG_STREAM TAG_KM CAP_DATE CAP_LENGTH CAP_STREAM CAP_KM TIME_INTER DISTONC_KM

[ N
!.»Jl"{:nmmmr_.;u

2595  10/22/84 rb 36 G 3 04/17/83 382 ¢ 2 177

1727 04/723/84 LL 383F 42 04/29/84 e J 2 &

1702 0A/22/84 LL S5 F &5 0B/02/83 565 2 487

{653 Q4715784 LL el F 45 08/13/84 620 I 2 120

1504  10/25/83 L, 470 F 43 10/24/84 523 J 2 363

1643  04/11/84 LL 289-F -~ 71 10/11/85 333 7 Z 549

1226 06/15/83 LL o7 F 10 08/20/84 5757 2 422

1837  04/10/84 LL Md F 74 08/2h/B4 443 ] 2 138 33
1633 04/10/84 LU 497 F T4 OB/20/B4 508 J 2 132 35
1225 0R/15/83 LL 403 F 10 08/27/83 993 ] 14 73 43
1618 04/04/84 LL 21 F 71 09/05/85 412 I 19 319 49
1597  04/02/84 LL 430 F 105 08/08/84 ¢ J 14 128 78
1350 09/26/83 LL 33 F 105 08/08/84 381 J 14 317 78
1606 04702784 LL LIL 105 09409485 B3 I 20 525 B4
1332 07/19/83 rh 360 F 13 03/22/84 3z M & 2&7 38
2611 10/724/84 U, 89 J 2 11/18/84 447 J 23 25 21
f383 09/27/84 LL 37 3 09/04/85 368 J 3 342

2590  10/04/84 rb 27 3 02/25/85 380 M 6 144 13
2218  09/07/83 rb 282 J 1 03/30/84 99 M L) 205 29
2378 Q3/21/84 rb &5 ] 2 05/27/84 i) S 38 &7 36
2469 04/17/84 rb 435 J 2 05/19/85 432 CF 43 397 aa
2483  (4/27/84 NP 338 L 46 04/02/83 68 L 43 340 1
2068  04/25/83 NP St &0 06/11/83 999 L 55 47 ]
2202 0h/28/83 NP 764 L 4 07/27/83 9h[I F 71 34 3
2050 04/21/B3 NP 487 L &0 06/11/83 353 L 59 ot S
2009 (3/27/83 NP 2L 60 0A/11/83 993 L R 16 3
2047  (4/21/83 NP B2 L 60 06/11/83 F2LN 55 51 5
2054 04/21/83 NP 554 L 60 06/11/83 999 L ) 3t 3
2483 04/27/84 NP 8L 4 10/19/84 571 L 1z 175 34
2306  0BJOG2/B4 LL 05 6 08/03/84 9 M 7

380 03/16/84 vb A0 M & 07/01/85 999 A 7 472 i
2817 (05/22/83 ro A & 0B/16/8% iR M 3 23 3
2420  04/04/84 ro 3NN B 07/04/84 993 Cr 43 91 %@
2380 03/16/84 rb &1 M 6 03/27/85 417 N [ 376

23%0  03/27/8% ro - 459 N b 03/2B/83 S04 A b 3bb

232 03718786 rb 51 & (5/e1/E4 432 F _ 0

255 09/20/84 rb §49 N f 03/21/85 452 A & 182

2304 11/16/83 rb 319 P -7 03/13/84 356 P 8 118 1
Bl36 10/23/84 rb 225 P 17 05/18/83 229 pr 9 &7 7
1rb = rainbow trout; LL = brown trout;

NP = northern pike.

2 C = Crow Creek; F = lower Flathead River;
J = Jocko River; L = Little Bitterraot River;
M = Mission Creek; P = Post Creek.

3

Time interval in days.
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APPENDIX 1

Predicted rainbow trout (Rb) embryo survival

in spawning areas of the Ilower Flathead River
tributaries related to combinations of substrates
smaller than 0.85 and 9.5 mm based upon studies
by 1Irving and Bjorn (1984).
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Appendix 1. Predicted rainbow trout (Rb) embryo survival in spawning
areas of the lower Flathead River tributaries related to
combinations of substrates smaller than 0.85 and 9.5 mm
based upon studies by Irving and Bjorn (1984).

Percent Substrate Percent
Smaller than Rb
Stream Reach Core 0.85 mm 9.5 mm Survival
Jocko River 1 1 6 45 46
2 6 34 52
2 1 8 29 43
2 12 45 12
3 1 10 37 28
2 12 44 14
4 1 4 24 76
2 12 40 18
Mission Creek 2 1 12 39 18
2 12 39 18
3 1 14 52 4
2 6 29 50
Post Creek 1 1 19 47 2
2 20 60 0
Crow Creek | 1 15 50 2
2 6 24 54
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APPENDIX J
Summary of electrofishing and trapping
data collected on Tfive tributaries to
the Jlower Flathead River during FY85.

Abbreviations:

Ct = cutthroat trout

DV = bull trout

Eb = eastern brook trout

LL = brown trout

MWF = mountain whitefish

NP = northern pike

Rb = rainbow trout

Rb x Ct = rainbow-cutthroat hybrid
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Location (stream km)

3.2

. Date

09-27-84

"
n

10-04-84

09-27-84

"
10-04-84
"
09-28-84
"
"
10-05-84
"
"
09-25-84
n
"

10-02-84

09-25-84

"

”

n
10-02-84

"

"
09-24-84

n

”
10-01-84

L
09-24-84

"

L
10-01-84
09-04-85

ELECTROFISHING

JOCKO RIVER

Species

224

MWF
LL
Rb

MWF
Rb
LL
Rb

MWF

MWF
LL

MWF
LL
Rb

MWF
LL
Rb

MWF
LL
Eb
Rb
LL
Rb
Eb

MWF
Eb
Ct
Rb
LL
LL
Eb
DV
DV

Ct
Rb
Ct
DV
Ct
Eb
DV
Ct
LL
Rb

=
o

=N A NN NN WA PO WERLN ] ~
NWWNORARPRPJUO WUIONWOO O, WO A~ARMDN—F

= =
P - R -~ N — 0 W o — —

N

[EEN
S~ B> O N OT

Size Range (mm)

212-498
315
206-220
100-491
237-470
88-358
75-114
257-370
225-388
80-123
193-397
81-490
90-181
210-443
81-463
85-93
226-401
80-574
81-108
83-185
81-461
68-326
80-108
260-388
85-210
125
176
105-447
84-215
81-202
255
84-277
107-185
150
86-287
87
go-250
72-182
172-181
91-188
229-466
193-247



Location (stream km)

3.2

"

JOCKO RIVER (continued)

Date

09-11-85

09-04-85

09-11-85

09-05-85

09-12-85

"
09-05-85
"

09-1 2-85

1"
09-19-85

1

"
09-09-85
09-16-85

1

”

09-13-84

1"
"

09-20-84

"
09-14-84

"

"

09-21-84

1"

09-11-84

09-18-84

09-11-84

n

Species

Rb
LL
LL
Rb
LL
Rb
LL
Rb
LL
Rb
LL
Rb
Eb
LL
Eb
LL
Eb
Rb
LL
Eb
Rb
LL
Eb
Rb

MISSION CREEK

MWF
MWF
Rb
MWF
Rb
Eb
MWF
Rb
Rb
Eb
Eb
Rb
Eb
Rb
Eb
Rb

225

No.

42
28
19
17
60
20
29

287

49
57
11
71
27

16
19

21

AW N

102

142
106
89
104
74
112
69
68
19

Size Range (mm)

194-432

227-390
72-402
57-216
84-284
53-230
73-412
55-320
68-566
57-254
70-473
89-173
65-204
69-450
67-104
63-632
68-193
68-81
71-394
72-242

306
72-439
76-181
77

124-136
116-300
196-357
114-298
83-223
65-219
119-123
61-252
59-254
70-230
63-269
60-273
66-270
74-280
52-215
58-241



Location (stream km)

25.3

"

10.8

n
17.4

"

"

MISSION CREEK (continued)

Date Species

09-18-84
17"
09-20-85
09-26-85
09-18-85

"

09-25-85

"

Eb
Rb
Rb
Rb
Rb
Eb
Rb
Eb

POST CREEK

09-12-84

09-19-84

"

09-26-84

"
n

09-10-84

1"

09-1 7-84

"

10-23-84

1 0-29-84

"

09-03-85
"

L

09-10-85
"

226

MWF
Rb
Rb

MWF
Rb
LL
Eb

MWF

MWF
LL
Rb
Eb
Rb
Eb
Rb
Rb
Eb

RbxCt

DV
Rb
Eb
Rb
LL
Eb
Rb
Eb
LL

No.

64
36
25
26
406
248
382
188

14

12

15
34

16
24

57
118
19
109
15
142

Size Range (mm)

60-207

53-250
92-470
95-465
49-249
66-247
57-265
69-248

110-387
166-203
83-343
97-406
65-398
105-304
220
256-365
229-390
112-280
67-368
60-232
76-264
65-202
69-262
66-374
81-230
139-225
146
62-336
84-232
70-289
246-255
196
63-416
194
220-229



Location (stream km)

4.8

2T I I =

Date

10-22-84
n
11]
10-29-84

"

CROW CREEK

Species

MWF
Rb
LL

MWF
Rb

LITTLE BITTERROOT

RIVER

10-09-84
10-08-84
10-15-84
”"
10-19-84
10-18-84
10-11-84
10-18-84
10-17-84

10-15-84
n

10-16-84
L

L4
n

NP
Ct
Eb
Ct
Eb
NP
NP
NP
NP
Eb
NP
Ct
Eb
Eb
Ct
Eb
Ct

227

No.

36

w 0 —©

39
210

29
87

14

68

29
87
96
24
113
11

Size Range (mm)

139-317
91-376
122
144-258
117-458

175
67-207
68-240

108-204
70-225

571

211-366

151-551

176-223
89-267

342-415

110-202
70-225
74-268

108-258
65-288

132-199



TRAPPING

JOCKO RIVER WEIR

Location (stream km) . Date Species No Size Range (mm)

2.0 10-09-84 LL 3 436-440
n 10-10-84 MWF 28 293-456
" 10-10-84 LL 3 441-542
" 10-23-84 MWF 1 380

" 10-24-84 LL 2 440-523
" 10-29-84 LL 1 379

" 11-25-84 MWF 4 330-405
" 11-28-84 MWF 3 342-410
" 11-30-84 MWF 3 333-454
" 03-01-85 MWF 4 330-389
" 03-05-85 MWF 3 340-384
" 03-08-85 MWF 1 382

" 03-12-85 MWF 2 316-322
" 03-13-85 MWF 2 324-346
" 03-14-85 MWF 2 335-357
" 03-14-85 Rb 1 430

" 03-15-85 MWF 1 310

" 03-15-85 Rb 1 415

" 03-19-85 MWF 1 331

" 03-19-85 Rb 2 383-500
" 03-21-85 MWF 2 337-370
" 03-22-85 MWF ! 325

" 03-27-85 MWF 2 336-342
" 04-01-85 MWF 1 350

" 04-02-85 MWF 4 320-365
" 04-02-85 Rb 2 423-435
" ! 04-03-85 MWF 2 333-385
" 04-04-85 Rb 3 419-445
" 04-09-85 MWF 3 327-347
" 04-10-85 Rb 3 358-508
" 04-11-85 MWF 3 290-349
" 04-11-85 Rb 2 431-467
" 04-12-85 MWF 6 313-338
" 04-12-85 Rb 4 357-455
" 08-01-85 LL 2 365-520
" 08-02-85 LL 1 565

" 08-06-85 LL 1 491

" 08-08-85 LL 1 505

" 08-21-85 MWF 1 285

n 08-27-85 LL 1 337

n 09-06-85 MWF 1 310

" 09-24-85 LL 3 416-533
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Location (stream km)

2.0
"

2 3 3 3 3 3 3 =2

”

"

JOCKO RIVER

WEIR (continued)

Date

09-25-85
09-26-85
09-27-85

10-01-84
10-02-84
10-03-84
10-03-84
10-04-84
10-05-84
10-07-84
10-08-84
10-10-84
10-12-84
10-12-84
10-13-84
10-14-84
10-15-84
10-16-84
10-17-84
10-19-84
10-20-84
10-21-84
10-22-84
10-23-84
10-24-84
10-25-84
10-26-84
10-27-84
1 0-28-84
10-29-84
10-30-84
10-31-84
11-01-84
11-01-84
11-02-84
11-03-84
11-04-84
11-05-84
11-06-84
11-06-84

Species

LL
LL
LL

MISSION WEIR

229

MWF
MWF
MWF

LL
MWF
MWF
MWF
MWF
MWF
MWF

Rb
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF

Eb
MWF
MWF
MWF
MWF
MWF

Rb

No.

Size Range (mm)

587
530
519-555

343-366
311-386
31 1-374
538

331-366
290-357
308-327
311-356
300-365
307-335
297

234-381
296-359
321-322
318-357
279-361
332-355
405

306-395
310-361
297-336
294-428
290-354
290-381
294-405
281-336
298-361
308-390
300-334
290-375
371

283-387
300-457
326

310-324
298-379
262



Location {(stream km)
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MISSION CREEK WEIR (continued)

Date

11-07-84
11-08-84
11-10-84
11-11-84
11-12-84
11-13-84
11-13-84
11-15-84
11-19-84
11-24-84
11-28-84
11-29-84
11--30-84
02-25-85
02-25-85
02-27-85
02-28-85
02-28-85
02-28-84
03-01-85
03-01-85
03-05-85
03-05-85
03-06-85
03-06-85
03-07-85
03-07-85
03-08-85
03-12-85
03-12-85
03-13-85
03-14-85
03-15-85
03-15-85
03-19-85
03-19-85
03-20-85
03-21-85
03-21-85
03-22-85
03-26-85
03-26-85
03-27-85
03-28-85
03-28-85

Species
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MWF
MWF
MWF
MWF
MWF
MWE
LL
MWF
MWF
MWF
MWF
MWF
MWF
MWF
Rb
Rb
MWF
LL
Rb
MWF
Rb
Rb
MWF
MWF
Rb
MWF
Rb
MWF
MWF
Rb
MWF
MWF
MWF
Rb
MWF
Rb
MWF

Rb
MWF
MWF

Rb

Rb
MWF

Rb
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Size Range {(mm)

298-311
29 1-409
297-362
335-385
314-411
324-432
378

333-366
322-429
318-363
368

335

346-372
313-405
380-388
346-380
318-369
501

412

294-380
346-361
414

320-383
299-37 1
427

316-375
413

318-355
318-350
455

350-375
321-359
319-357
365

306-370
354-434
269-360
295-375
417-452
334-378
305-368
409

406-420
322-355
504



Location (stream km)
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"
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MISSION

CREEK WEIR (continued)

Date

03-29-85
04-02-85
04-02-85
04-03-85
04-03-85
04-04-85
04-04-85
04-05-85
04-09-85
04-09-85
04-10-85
04-10-85
04-11-85
04-11-85
04-11-85
04-12-85
04-12-85
04-15-85
05-15-85
04-16-85
04-17-85
04-17-85
04-18-85
04-18-85
04-1 9-85
04-22-85
04-23-85
04-26-85
04-26-85
04-30-85
05-07-85
05-08-85
05-08-85
05-09-85
05-10-85
05-14-85
05-17-85
05-22-85
05-24-85
05-29-85
06-05-85
06-06-85
06-07-85
06-11-85
06-12-85
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Species

MWF
MWF
Rb
MWF
Rb
MWF
Rb
MWF
MWF
Rb
MWF
Rb
MWF
Rb
LL
MWF
Rb
MWF
Rb
Rb
MWF
Rb
MWF
Rb
MWF
MWF
MWF
MWF
Rb
MWF
MWF
MWF
DV
MWF
MWF
MWF
Rb
Rb
MWF
MWF
MWF
MWF
MWF
MWF
MWF
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Size Range (mm)

337-350
299-363
376-410
346-360
393-445
312-325
338-365
330
325-396
415-462
303-346
370-448
290-365
471

515

158

367
315-331
466
403-475
320-367
340
314-358
376
341-346
310

320
327-402
424
310-323
281-303
310-342
350
326-297
300-360
301-354
384
387-392
333-343
287-311
292

293
280-403
303-380
350-361



Location (stream km)
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MISSION CREEK WEIR (continuedl

Date

06-1 3-85
06-14-85
06118-85
06-19-85
06-20-85
06-21-85
08-02-85
08-07-85
08-08-85
08-13-85
08-14-85
08-15-85
08-16-85
08-19-85
08-21-85
08-22-85
08-23-85
08-27-85
08-28-85
08-28-85
08-30-85
09-06-85
09-11-85
09-11-85
09-12-85
09-13-85
09-17-85
09-18-85
09-19-85
09-20-85
09-20-85
09-24-85
09-25-85
09-27-85
10-02-85

Species
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MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF
MWF

Rb
MWF
MWF
MWF

Rb
MWF
MWF
MWF
MWF
MWF
MWF

Rb
MWF
MWF
MWF
MWF

z
]
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Size Range (mm)

311-317
342
319-361
305-326
245
304-349
335-338
391

325
311-365
356
308-351
317
295-341
318-372
299-318
312-380
304-375
303-312
421
320-344
331-412
294-345
420

305
296-390
270-330
302-360
293

335

382
295-344
310-355
292-336
296-331



APPENDIX K
Mean (x) range, and maximum change (DT) of

bottom water temperatures in South Bay of
Flathead Lake, May-August 1985.
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and maximum change (DT) of bottom water temperatures

range,

Mean (Xx)

Appendix K.

May-August 1985.

in South Bay of Flathead Lake,

Augus t

July

June

Hay

DT in Max DT in Max DT

Max

Day

Locatlon

21.3 21.0 61.5 0.5

1.0
1.0
1.5

19.5 19.0 20.0
0.5

1.5
1.0

13.0
0.5

11.5

12.3

Pol son

18.0 19.0 1.0

21.5 21.0 22.0 18.5

11.5 12.5

12.0

10
15
20
25
30

Bridge

17.0 0.5

16.5

16.8

21.8 21.0 22.5
22.3 22.0
22.8 22.5

12.0 12.5

12.3

0.0

17.5
18.0 0.5
18.5

17.5

17.5

"22.5

1.0
1.0
1.0

1.5 15.0 14.5 155
15

1.0
1.0

.0 145

13

13.8

17.5

17.8

.0

23

15.0 15.5 16.0

14.b

14.5

0.0

0.5 18.5 18.5

22.5

22.3 22.0

1"1.5 18.5

18.0

13.0 14.0

13.5

21.0 21.0 21.0 0.0

9.5 12.0 2.5 19.5 18.0 21.0 3.0
3.0

10.8

Blrd

17.5 10.0 0.5

17.8

10.5 12.5 2.0 21.0 19.5 22.5

11.5

10

Point

0.0
0.5
1.0
1.0

17.0
17.5
18.0

17.0
17.0
17.0

1.0 17.0
22.0 0.5 17.3
22.5 0.5 17.5

22.0 23.0

22.5
21.8 21.5
22.3 22.0

1.5

16.0 0.5

16.0 2.0
18.0

14.0

12.5
14.0
15.5

13.3
15.0
15.8

15.0 5.0

12.5 10.0
13.8 12

15
20
25

234

19.0 18.5 19.5

22.3 22.0 22.5 0.5

1.0

17.0

17.5

20.0 0.5

9.0 11.0 2.0 17.5 16.0 19.0 3.0 19.8 19.5
7.5 2.5 5.5

6.5
9

10.0

Little Bull
Island

21.0
20.0 21.0

15.5

18.3

10.0

10
15
20
25

1.0

11.0 4.5 20.5
4.0

8.3
11.5

21.0 21.0 21.0 0.0

20.5

13.5

.5

1.5
6.0

9.0
14.0

8.3
11.0

1.0

20.0 21.0

13.5 0.0
0.5

13.5

13.5

8.0
6.0

21.0 21.0 21.0 0.0

16.0 16.5

16.3

12.0 6.0

9.0

30

1.0
1.0
1.5

21.0 22.0
17.5

21.5

23.0 2.5

21.8 20.5

Stone Ouarry

Bay

18.0

24.0 23.0 25.0 2.0

17.0 18.5

17.8

23.0 22.0 24.0 2.0

23.0 22.0
23.8 23.0

22.0 21.5

2.0

10
15
20
25

15.0 17.0

16.0

19.0 0.5
19.5

18.8 18.5

24.0 2.0
24.5

19.0 2.0
16.0

17.0
20.0

18.0
15.5

18.8 18.0 1.5
1.0

1.5
1.0

1.0
1.5

15.0

19.5 19.0 20.0

22.5

10.5

19.3

30




