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EXECUTI VE SUMVARY

This study was undertaken to assess the effects of Kerr
Dam operations on the fisheries of the Lower Flathead
System Supported by Bonneville Power Admnistration
fundi ng, and conducted by the Confederated Salish and
Koot enai Tribes, the study began in Decenber of 1982 and is
schedul ed for conpletion in Decenber of 1987. This report
covers the 1983-84 field season and includes the status of
target fish species populations in the Flathead Ri ver and
tributaries, and initial work in South Bay of Flathead Lake.
Additionally it addresses how Kerr operations may effect the
reproduction of sal nonids and northern pike.

Conbi ned trout population estimtes for rainbow, brown,
brook, and bull trout, averaged 13 fish/km of the |ower
Fl at head River. The nunber of bull trout and cutthroat
trout captured was so low that estimation of their
i ndi vi dual popul ati ons was not possible. An interim closure
to trout harvest on the |lower Flathead R ver was recomended
and approved by the Tribal Council until study results can
be further analyzed and nanagenent options revi ewed.

Popul ation estimates for northern pike ranged from six/
kilometer in poorer habitat, to one hundred three/kmin the
best habitat in the main Flathead River. Seven pi ke were
radio tagged and their novenents nonitored. Hovenent s of
over 89 km were recorded. One fish left the Flathead River
and noved down the Cark Fork to the Plains area.

Fish weirs were constructed on the Jocko River and
M ssion Creek to assess spawning runs of trout from the main
river. Thirty-two adult rainbow passed the Jocko weir and
twenty-ei ght passed the Mssion weir during the spring
spawni ng season. Twenty adult brown trout were captured at
the Jocko weir and five at Mssion weir in the fall. The
Jocko weir suffered mnor damage due to bed | oad novenent
during high flows of spring runoff.

The structure of trout populaticns in the |ower

Fl athead River points to spawning and recruitmnment problens
caused by hydroel ectric operations and sedi nentation. Anong
the consequences of the present operational regine are
constant, rapid changes in river discharge during spawning
and Incubation seasons of trout species present in the |ower
river. Hami | ton and Buell (1976) reported that simlar
fluctuation mght exceed tolerance linmts of adults and

i nhibit spawni ng behavior, dewater redds, strand fry, and



di splace juveniles to habitats less suitable for survival.
Simlar problens are felt to exist on the lower river.

Constant fluctuations over backwater vegetation have been
linked to major problens in successful northern pike
spawning and recruitment by preventing access to spawning
sites, and dewatering eggs and attached fry.

Phase | of the South Bay investigation was conpleted
this year resulting in a detailed study program for the next

t hree years. Dom nant habitat types were mapped, and
physical habitat and biological nonitoring mnethods were
eval uated and sel ect ed. Per manent habitat transects, water

gquality stations, fish sanpling, gillnetting, seining, and
trapping sites were established.



I NTRODUCTI ON

The 1983 Annual Report of the Lower Flathead System
Fi sheries Study (DosSantos et al. 1983) discusses the
i mportance of the Lower Flathead System to the Salish and
Koot enai peopl e. Closed in 1938 Kerr Dam controls Flathead
Lake levels between 8787 nmeters (n (2883 ft) and 881.8 m
(2893 ft) and discharges into the |lower Flathead River.

Kerr Damis a 60.6 m high concrete arch structure located
7.2 kiloneters (km downstream from the outlet of Flathead
Lake. The facility is used primarily as a peaking operation
with sonme use for |ower |evel base-load (prepared answering
testinony of Don Gregg presented to the U S. Federal Energy
Regul atory Comm ssion on April 23, 1984). Prelim nary study
observations in 1983 indicated water |evel fluctuations in
the main river due to daily peaking operations nay have a
significant negative inpact wupon reproductive success and
recruitment of inportant fish species utilized by the
Tribes.

Funded by the Bonneville Power Adm nistration, the
Lower Flathead System Fisheries Study is being conducted by
th e Confederated Salish and Kootenai Tribes. The study
began in December of 1982 with apilot study which devel oped
sanmpling nethcds and established permanent study sections
and a sanpling schedule for the lower river and its tribu-
taries (DosSantos et al. 1983). The study was expanded

during 1984 to include the South Bay of Flathead Lake. The



study, when finished, wll fulfill program neasure 804 (a)
(3) and 804 (b) (6) of the Colunbia Basin Fish and WIldlife
Pr ogram

While considerable effort by the State of Montana has
been directed toward evaluating the inpact of Kerr hydro-
el ectric operations on the kokanee sal non (Qncorhynchus
nerka) of Flathead Lake, (Leathe and G aham 1982, Decker-
Hess and McMullin 1983), the Tribes have recognized a signi-
ficant data gap of how |l ake |evel fluctuations affect other
fish species inportant to the Tribes, notably yellow perch
(Perca flavescens), |ake whitefish (Coregonus clupeaformis),
| argentuth bass (Micropterus salmoides) and northern pike
(Esox lucius). The study was expanded to the South Bay of
Fl athead Lake to assess the inpact of |ake level fluctua-
tions due to Kerr operations on the distribution,
recruitment, and habitat utilization of yellow perch, |ake
whitefish, |argenmouth bass and northern pike.

The study will provide a technical data base for the
fisheries resources of the |lower 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 makers and
other interested parties in naking inforned nmanagenent deci -

sions for the necessary |evel of protection, enhancenent or



mtigation of the fisheries resource.

The objectives of the Lower Flathead System Study are:

I. Assess existing aquatic habitat in the |ower Flathead
River and its tributaries and its relationship to the
present size, distribution, and nmintenance of all sal nonid
species, northern pike, and |argenmouth bass

popul ati ons.

II. Assess how and to what extent hydroel ectric devel opnent
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 |argenouth bass
popul ati ons. Evaluate the potential for increasing quality
habitat, and thus gane fish production, through mitigation.
L1, Assess existing aquatic habitat in the South Bay of

Fl athead Lake and its relationship to the present size,

di stribution, and maintenance of yellow perch, |argenouth
bass, northern pike, nmountain whitefish (Prosopium
williamsoni) and |ake whitefish populations in the bay.

V. Assess how and to what extent hydroel ectric devel opnent
and operation affects the quality and quantity of aquatic
habitat in the South Bay and |ife stages of existing target
fish popul ati ons.

V. Devel op an array of fisheries managenent options to
mtigate the impacts of present hydroel ectric operations,

denonstrating under each managenent option how fish



popul ati ons and hydroel ectric generation capabilities would
be nodifi ed.

Fi scal year 1984 was the beginning of Phase Two work on
the main river and tributaries focusing on stock assess-
ment and fish novenent. Stock assessnments were conducted at
five permanent sites on the main river and 22 pernmanent
sites on the tributaries. Fish weirs were constructed on
the Jocko River and Mssion Creek to assess salnonid
spawning mgrations from the main river into the
tributaries. Seven northern pike were radio tagged to aid
in identification of pike spawning habitat and novement in
response to river discharge and reproductive condition.

The product of Phase One work on South Bay is a
detailed study plan covering sanpling, scheduling, funding
estimates, and man-power needs for Phase Two. Per manent
habitat study transects have been selected as have the
bi ol ogi cal and technical nethodologies that best provide the
required data to conplete the objective of devel oping man-
agement alternatives. Phase Two of |ake work will focus on
extensive evaluation of habitat and the spatial and tenpora
distribution of fish species in response to |ake |evel

fluctuation.



PART |
MAIN R VER AND TRI BUTARI ES
DESCRI PTI ON OF STUDY AREA

The lower Flathead River is one of Mntana' s | argest
rivers, with an annual average discharge of 340 (nﬁ)/second
(11,700 cfs). Today the lower river begins at Kerr Dam
| ocated 7 kiloneters (km) southwest of Polson, Mntana.
Flowi ng south and west for 115km the river flows into the
Cark Fork River near Paradise, Mntana (Figure 1). Approx-
imately 110 km of the river are within the boundaries of the
Fl at head Indian Reservation, the second |argest Indian
Reservation within the State of Mntana.

Based on general valley characteristics, gradient, and
channel norphology, the |lower Flathead was divided into four
distinct river reaches (Figure 1). Conpl ete reach des-
criptions are given in the 1983 Annual Report of the Lower
Fl at head Ri ver Study. Fi ve pernmanent study sections were
established in the four river reaches to assess both
physi cal habitat and present target fish stock |evels.

The Buffal o study section, extends from river kil oneter
(RK) 109.4 to RK 1029, representing 46 percent (% of Reach
| in the ower Flathead River. The study section has an
average width of 114 m and a gradient of 15 m/km. The
channel substrate is conposed of a |arge boul der-rubble

m xture blending into a cobble-gravel mxture toward the end
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of the section. The section is a single channel, fast
flowing glide containing two riffle areas. The st udy
section is subject to rapid water level fluctuation up to
2.4 m due to the hydropower peaking operations at Kerr Dam
No tributaries enter this study section, and the only boat
access is Buffalo Bridge (RK 104.7) (Figure 2).

The Sl oan study section extends from RK 75.6 to RK
69.2, representing 134% of Reach 11. The study section has
an average width of 128 m and a gradient of 0.6 nmkm Chan-
nel substrate is conposed of primarily a cobbl e-gravel m x-
ture, interspersed wth large boul ders; silt deposition
occurs along shoreline areas. This section is a single
channel snooth glide. The Little Bitterroot River enters
this study section at RK 72, and its delta constricts the
main river channel to approximately one half its average
width, formng a fast turbulent chute. Pabl o A canal also
enpties into this section at RK 69.9. No other tributaries
enter this study section. The boat access point is Sl oan
Bridge (RK 714) (Figure 2).

The Di xon study section, extends from RK 47.1 to RK
42.9, representing 15.4% of Reach I11. Average gradient and
channel width within this section are 0.3 nikm and 104 m
respectively. Channel substrate is primarily gravels wth
extensive areas of silt deposition. The river channel is

brai ded; nmjor islands conplexes, gravel bars, and high



wat er channel back waters are common. Two major 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 from RK 32.2 to RK 25.7,
and represents 15.4% of Reach I11. General river character-
istics, gradient and channel width are simlar to the D xon
section. This section has two |arge back-water areas and
only one small intermtant tributary, Magpie Creek, entering
at RK 27.2 (Figure 2).

The Perma study section extends from RK 12.1 to RK 5.6
and represents 53.3% of Reach IV. Average gradient of this
section, a slow noving glide, is 0.2 nikm Aver age channel
width is 198 m Wth the exception of one bedrock
intrusion, substrates are primarily gravel with sizeable
areas of sand and silt deposition. One smal |, 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).

The tributary portion of the study is confined to the
main stens of five major tributaries: the Jocko R ver,

M ssion Creek, Post Creek, Crow Creek, and the Little
bitterroot River. Twenty-two reaches were selected that
characterized these five tributaries: seven on the Jocko

River, five on Mssion Creek, four on Post Creek, one on
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Crow Creek, and five on the Little Bitterroot River

(Figure 3). Stream reaches were established on the basis of
mar ked changes in stream gradient, sinuosity, bank sl ope,

| and use, and water flow Detail ed descriptions of
tributary reaches and permanent fish and habitat sanpling
stations established within these reaches are provided in
the 1983 annual report of the Lower Flathead River Study

(DosSantos, et al. 1983).
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Figure 3. Stock assessment stations established on
five major tributaries to the lower
Flathead RIiver.
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MAI'N Rl VER
METHODS

Physi cal Habitat Evaluation

Staff gages were installed at RK 37 and 30.6 in 1983 to
nmonitor water |evel fluctuations. In 1984, additional staff
gages were installed along the banks of the main river near
the old D xon Bridge (RK 40.2) and just below the nouth of
Magpi e Creek (RK 27.2). Gages were usually read once a day
during the northern pike spawni ng period.

Daily water level fluctuations at other specific
spawni ng areas were cal cul ated by:

1. taking daily mninum stage height readings,

ag;:g)r’ded directly below Kerr Dam (USGS unpubli shed

2. converting from stage heights to discharge (USGS
unpubl i shed data),

3. conparing discharge to cross- sectional data (USFW,
unpubl i shed data), and

4, conputing vertical changes in water surface at
areas of interest.

Mappi ng of channel substrate within the five permanent
study sections was conpleted using guidelines set forth by
the Cooperative Instream Flow Service Goup (Bovee 1978).
Substrates classified by visual observations from boat or by
snorkling were recorded on field maps. Areas with rooted
aquatic macrophytes were also mapped. Areas too deep to

eval uate substrate conposition, greater than 31 m of

12



water, were noted as such.

Field naps were transferred to aerial photos (scale 1
i nch: 10, 050 feet). Substrate classes which were at or above
the 80 percentile level for the habitat suitability curves
of brown, rainbow and cutthroat trout were delineated on the
phot os. Total areas of the study sections, suitable
spawni ng gravels, and aquatic vegetation were cal cul ated
using a digital planineter.

Daily discharge records recorded at RK 115 for the
| ower Flathead river were provided by the USGS. Di schar ge
recordings at the USGS station began in August of 1907.

Water Iemperatures

Water tenperatures were recorded at three permanent sites
along the lower Flathead River using continuously recording
90 day Ryan thernographs installed at Sloan (RK 72), D xon
(RK 40) and Perma (RK 18) bridges. On June 8, 1984 a Ryan
t hernograph was also installed at the "Sink Hole" (RK 33.9),
the | argest back-water found along the river. Daily water
tenperatures recorded at the USGS gage house directly bel ow
Kerr Dam (RK 115) were nonitored, until Septenber 30, 1983.

Spawping Surveys

The inlets of six known and one suspected northern pike
spawni ng areas were trapped from March 14 to June 28, 1984,
using 1.2 m dianmeter double-throated hoop nets and 15 x 1.0

X 1.0 m box traps. Traps were set to allow both entering

13



and exiting of the marshes by northern piKke.

Two off channel shallow benches of the main river were
al so trapped using 1.2 m diameter doubl e-throated hoop nets.
One area, located at RK 99.9, was trapped during the nonth
of March. The other area, located at RK 43.4, was trapped
from May 7to June 26, 1984.

Aerial and boat surveys were conducted in the spring to
identify main river areas used by spawning sal nonids.

Angler Exploitation

The Lower Flathead River fishery was surveyed as part
of a general creel census conducted on the Flathead Indian
Reservation by the Tribes. This survey was adapted from
procedures outlined by Neuhold and Lu (1957). One creel
clerk began the survey on 1 April 1983, six clerks worked
during the sumer, and three continued through fall on a
random schedul e. Conputer analysis of conpiled data was
done by Robert MFarland using a program devel oped by NDFWP.

Stock Assessment

Stock assessnent data were collected at five pernanent
study sections located in the four reaches of the main river
during the fall of 1983 and spring 1984. Fish were
collected at night using boat nounted electrofishing gear
(Leob 1957), follow ng guidelines presented by Vincent (1971
and 1983) and Peternman (1978).

Study sections are 6.4 km | ong. Two el ectrofishing

14



passes were nade along each bank for a total of 25.7 river
km sanpled within each study section. It required two days
to make either a mark or recapture run at each study

section. Recapture runs followed marking runs by seven days
(Mincent 1971 and 1983).

During marking runs, target fish species captured were
wei ghed to the nearest 0.01 kilogram (kg) if they weighed
| ess than 5 kilograms (kg). Fish heavier than 5 kg were
wei ghed to the nearest 0.1 kg. Total Ilength (TL) was deter-
mned for all fish and scale sanples were taken from sel ect
fish for age and growth anal ysis.

Al'l target fish species, except nountain whitefish
greater than 250 mllinmeters (m) TL were tagged with
individually nunbered Floy "T-tags" inserted just under the
posterior margin of the dorsal fin. Fi sh between 100 and
200 mMm TL were tagged with individual nunbered fry tags
inserted just anterior to the origin of the dorsal fin using
a needl e and thread. Al nmountain whitefish were narked
with either a pelvic or caudal fin punch

During recapture runs, all unmarked fish, except
mountain whitefish, were processed as above. Only length
and tag nunber were recorded from recaptured fish. Mount ai n
whitefish were exam ned for marks, and |lengths were taken on

recaptured individuals. Al'l unmarked nountain whitefish

wer e count ed.
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Target fish species population estinmates were nmade
using an adjusted Peterson estimate. Fornmul ae used are
presented in Ricker (1975). Population estimtes were
determined as fish per kiloneter (fish/km + the 80% confi -
dence interval. Catch per wunit effort for each target fish
species was determ ned, and defined as one hour of actual

fish sanpling.

Aging of Fish

Fish scales collected in the field were hand sorted
under a disecting scope to elimnate regenerated scales. A
maxi mum of five satisfactory scales from each fish were
pl aced rough side down, on a 150 nm square of 0.02 cm clear
acetate. The acetate sheet was pressed between two stain-
| ess steel plates at 200 degrees Farenheight (°F) and 20,000
pounds for one mnute in a Carver hydraulic press, producing
per manent scal e inpressions. Scal e inpressions were nmagni-
fied 24X or 48X by a NM 90 mcro-fiche reader for aging.

Age determ nations of all target fish species, except
northern pike, were determined by noting annuli and checked
using length and age data presented in Carlander (1970) and
Brown (1971) and histograns of captured fish.

The use of scales alone for agin northern pike is
difficult and can be nmisleading (Wlliams 1955). Ceithra,
the paired flat bones which are the major 0sseous component

of the pectoral girdle, have been shown to be reliable in
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assessing the age of northern pike (Casselnman 1973 and

1979). Age determ nation of northern pike using scale

i npressions was verified by Mnnesota Departnent of Natura
Resources fisheries personnel using cleithra and representative

scal e sanples from Fl athead R ver pike.

Fish Movement

Recapture of fish tagged during stock assessnent,
spawning runs, and the return of tags by fishernen provided
data on the novenent of target fish species. Tag return
requests were posted at public locations, circulated in
| ocal newspapers, and distributed to fishermen by creel
census cl erks.

Internal radio transmtters manufactured by Advanced
Tel enetry Systens of Bethel, Mnnesota, powered by a TL200
Lithium battery having an expected life span of 785 days
were surgically inplanted in seven northern pike. Each tag
measured 75 mm x 30 mm and wei ghed 97 grams (g), approxi-
mately two percent of the average weight of radio tagged
fish (5,178 g). Radio signals are transmtted at 48 nHz
through a 457 nm plastic coated stainless steel braided wre
external antenna, chosen to prevent breakage due to body
flexing by large fish. Tags were sealed in plastic bags and
sterilized in a gas autoclave, thus remaining sterile unti
used.

Northern pi ke were anesthetized in water lightly
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treated with tricaine nethanesul fonate prior to surgery.
Fish remained in the initial bath until they were calmto
the touch, without losing their vertical control. Fish were
then placed upside down on an inprovised operating table
(Figure 4) and into a tub of lightly anesthetized fresh
water that just covered the head and opercul um Respiration
was checked throughout surgery, and periodically a current
of water was nmnually forced over the gills. Al'l surgical
tools were disinfected inmediately prior to surgery.

An incision was made with a scal pel approximtely 60 nm
anterior and nedial to the origin of the right pelvic fin.
The opening was |engthened by cutting with a scal pel between
the arns of forceps used as spreaders and elevators of the
body wall to prevent accidental injury to the viscera. The
conpl eted opening, usually 45 to 55 nm long, was only as
large as was required to admt the transmtter.

A 100 mm long, 10 gage Haupner Equine intravenous
needle was inserted into the body cavity at a point just
posterior to the pelvic girdle. The surgeon’s finger was
used to guide the point of the needle, preventing internal
damage to viscera, to the posterior margin of the incision.
The transmtter antenna was fed down the bore of the needl e,
and both needle and antenna were drawn out through the body
wall from behind the pelvic girdle. The transmtter was

then pushed through the body waninicision and into the body
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Figure 4. Northern pike PVC operating table.
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cavity. By pulling on the antenna, the transmittef was held
snuggly over the pelvic girdle. The incision was closed
with sutures made at approximately 5 mm intervals with a 45
mm di ameter half circle reverse cutting needle, using nylon
suturing material (Braunam d, B. Braun Ml sungen AG West
Germany). The individual nylon sutures were tied with a
surgeon's knot topped with a tight double overhand knot.

I ndi vidual sutures were made by passing the needle
t hrough both the peritoneum and i ntegunent. Initially, we
sutured the peritoneum with an absorbable polyglycolic acid
suture then the integunent with the nylon suture. W found,
however, that a closer annealing of the tissues and |ess
i nflamati on was caused when a single row of nylon sutures
was used to close the incision.

Post operative care consisted of approximately a -5
mnute antiseptic bath in a 1001 dilution of the
concentrated antiseptic solution; 500 mlliliters (m) of
water, 1.25 m of 10% fornmal dehyde and 0.5 gr of zinc-free
Mal achite green (personal comunication, Bob Strand,

M nnesota Departnment of Natural Resources, Fish Research,

Bemi digi, Mnnesota ). Fish were placed in a freshwater
hol ding car until they regained alnost total preoperative
vi gor. Signal transm ssion was checked and the fish re-

| eased. The entire process from initial anesthesis
to final release took approximtely 15 m nutes.

Radi o tagged fish were tracked weekly using a hand held
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| oop antenna and a progranabl e scanning receiver. Tr acki ng
operations were primarily conducted by floating m d-channel
downstream in an open boat. The boat’s notor was run as
little as possible to prevent receiver interference.
Tracki ng operations were also conducted by truck when pos-
si bl e. On several occasions, when individual fish were
unable to be |ocated, aerial surveys proved to be effective
in locating fish. The hand held | oop antenna was effective
in radio locations up to approximately 400 m Aeri al
flights conducted at an alttude of 30.5 m had a maxi num

signal reception range of 800 m
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TRI BUTARI ES
METHODS
Staock Assessment

Mar k-recapture efforts were conducted at 22 permanent
stations (DosSantos, et al. 1983) within five nmajor tribu-
taries to the lower Flathead R ver: the Jocko River, Mssion
Creek, Post Creek, Crow Creek, and the Little Bitterroot
R ver. Intervals between marking and recapturing were ap-
proximately two weeks during fall 1983 and one week during
spring 1984.

Each 150 m long station was electrofished during day-
light using a bank or backpack shocker. Most stations were
sanpl ed as open sections by three persons, one operator and
two netters, making one pass through. A Dbl ock seine was
installed at the upstream end of Station 2 and Station 3 on
the Little Bitterroot River to inprove capture efficiency in
the turbid water.

FI ow neasurenents were taken directly using a Mar sh-
McBirney electronic flow nmeter, or stage heights were read
at established shed hydrol ogic stations and translated into flows
using provisional rating curves devel oped by Tribal hydrolo-
gists. U S. Geol ogical Survey nmet hods (Carter and Davidian
1968; Buchanan and Soners 1969) were followed in netering
flows.

Captured target fish species were neasured (TL),
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wei ghed, and fin-clipped or tagged with floy anchor or
fingerling tags. Scal es were renoved and |ater inpressed
into cellulose acetate for age analysis as described in the
nmet hods section for the main river.

Popul ation estinmates were cal cul ated using Chapnan’s
nodi fication of Petersen’s formula (Ricker 1975). An 80 %
confidence interval was conputed for each estimte. Catch
of target fish species per hour of electrofishing was al so
det er m ned.

Spawning Surveys

An anbitious stock assessment schedule and the early
onset of high flows in spring 1984 |limted redd surveys to
the Jocko River for brown trout (Salmo trutta) during
January, and lower Cow Creek during October and May for
brown trout and rainbow trout (Salmo gairdneri), respec-
tively. To establish redd locations, starting tinme for each
survey was noted, and tine elapsed to each identified redd
was recorded. Each redd observation was ranked as definite,
probabl e, and possi bl e based on Mntana Departnent of Fish,
Wldlife and Parks’ (Shepard et al. 1982) criteria:

A Definite - the redd is located in an area that

woul d not be cleaned due to stream
hydraulics and contains a recognizabl e
pit and tailspill area,

B. Probable - a definite cleaned area of streanbed

|ocated in an area that would not
normal |y be cleaned by stream

hydraulics; the pit and tailspill
areas are not easiiy discernible,

23



C. Possible - a clean area of streanbed that could be
attributed to stream hydraulics; no

discernible pit or tailspill area, or
an area which may have a pit and
tailspill area is not "clean" due to

sedi nent deposition or algal growh.
For the final counts, only definite and probable redd
observations were used.

During February, three traps were set in the Little
Bitterroot River 2 km 60 km and 61 km above its nouth to
capture spawni ng northern pike. These 150 x 120 x 90 cm box
traps were divided into two conpartnents, one with an
upstream opening and one with a downstream opening. Wre
mesh | eads were attached.

To capture spawning adult salnonids, one box trap was
installed in lower Crow Creek in md-March approxi mtely
2.5 km above its nouth. Modul ar fish weirs were installed
in the Jocko River 2 km above its nouth and in Mssion Creek
6 km above its nmouth during |ate February and early March.
The weir design was developed by Art Dobler, U S. Forest
Service engineer with the Shasta-Trinity National Forest,
California, and described p the study’s 1983 annual report
(DosSantos et al. 1983).

A backhoe was used to dig a trench for installation of
23 gabions (3X1XL m baskets) formng the base of each weir
across each stream The baskets were assembled and |aced
into pairs on shore, entrenched wth long axis parallel to

stream flow, and wired to adjacent pairs. Once in place,
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t he gabion baskets were filled with 10 cm di ameter and

| arger rock and | aced shut. To form the weir, 17 trapezoid-
shaped, angle-iron nodules were bolted together and wred
onto the gabi on-basket base. Trapping facilities were pro-
vided by inserting a prefabricated trap into one of the

nodul es. On the renmaining nodules rod panels were slid into
channels to prevent upstream and downstream novenent and
funnel fish into the trap.

Rocks 15 cm and | arger were placed around and down-
stream from the weir structure to add support and prevent
scouri ng. The streanbanks at either end of the weirs were
carefully rip-rapped, and shoreline areas disturbed during
construction were reseeded.

Sal nonids trapped at the weirs were neasured (TL),
wei ghed, sexed, and tagged; scale sanples were renoved, and
the fish were rel eased upstream Trap doors were cl osed,
and several rod panels were renoved near the banks during
high water to facilitate fish passage.

Eish Movement

Recapture of fish tagged during stock assessnent,
spawni ng runs, and the return of tags by fishernen provided
data on the novement of target fish species. Tag return
requests were posted at public locations, circulated in
| ocal newspapers, and distributed to fishermen by creel

census cl erks.
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VWAt er _Tenper at ur es

Continuously recording, 90-day thernographs were
Installed near the nmouths of four tributaries: the Jocko
River, Mssion Creek, Cow Creek, and the Little Bitterroot
Ri ver.

Angler Exploitation

The Jocko River, Mssion Creek, Post Creek, and Crow
Creek were surveyed as part of a general creel census
conducted on streans and reservoirs on the Flathead Indian
Reservati on. This survey was adapted from procedures
outlined by Neuhold and Lu (1957). One creel clerk began
the survey on | April 1983, six clerks worked during the
sumer, and three continued through fall on a random
schedul e. Conmput er analysis of conpiled data was done by

Robert MFarl and using a program devel oped by NDFWP.
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MAIN Rl VER
RESULTS
Habitat Evaluation

The Buffalo study section enconpasses approxi nately 208
hectares of wetted substrate at bank full discharge (approx-
imtely 708 nﬁ/second). Twenty-five percent of the area was
too deep to adequately assess substrate conposition. Ni ne
hectares of gravel met size suitability standards for trout
spawni ng (Bovee 1978 1) while only 0.5 hectares contained
aquatic macrophytes (Figure 5). The Sloan study section
enconpasses approximately 292 hectares, 17% of this area was
too deep to adequately assess substrate conposition. None
of the substrate size in this area net suitability standards
for trout spawning, 2.5 hectares contain aquatic nacrophytes
(Figure 6). The Dixon study section enconpasses approxi -
mately 488 hectares. One percent was too deep to assess
substrate conposition. Fifteen hectares of gravel net size
suitability standards for trout spawning and 16 hectares
contai ned aquatic macrophytes (Figure 7). The Wed study
section enconpasses approxi mately 532 hectares, 12% was too
deep to assess substrate conposition. Seventy- ni ne percent
(4215 hectares) net size suitability standards for trout
spawni ng. Thirty nine hectares of rooted aquatic nacrc-
phytes were found in the Wed study section with 7.5 hec-
tares of macrophytes found in two backwater areas (Figure

8). The Perma study section enconpasses approximately 484
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hectares; 29% was too deep to adequately assess substrate
conposi tion. Forty-three percent of the gravels within this
study section net size suitability standards for spawning
trout. . Aquatic macrophytes covered 98.5 hectares
(Figure 9).
Kerr Dam Flow Releases

D scharges from Kerr Dam during the northern pike
spawni ng season (April, Miy, June) were consistently |ower
in 1984 than 1983 (Figure 10). M ni mrum daily discharges
during the nonth of April 1984 were below 141.6 m3/second
23 of 30 days; weekly average discharges for the nonth
ranged from 23 to 33% |lower than the previous year. M ni num
daily discharges during the nonth of My 1984 were bel ow
141. 6 nﬁ/second 21 of 31 days, weekly average discharges for
the nmonth ranged from 11 to 78% | ower than the previous
year. During the last week of My, flows averaged only 97
m3/second conpared to 4345 m ?second for the sanme period in
1983. Mninmum discharges for this week only exceeded 28.3

3 3
m /second one day, and reached a |low of 21.3 m /second.

3
Twenty-one m /second was the |owest flow ever recorded for
the nonth of My since the establishnent of discharge
recording by the USGS in 1907. The weekly average discharge

for trhe first week cf June 1984, was 48% lower in 1984 than
in 1963. Flows for the remaining part of June averaged 25 %

greater than in 1983.
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Temperature Monitoring

Average monthly low, mean, and high river-water
temperatures recorded directly below Kerr Dam from January
to September 1983 are given in Figure 11. The USGS dis-
continued all temperature monitoring after September 30,
1983.

Main river summer water temperature exhibited a consis-
tent pattern. Water temperature between Kerr Dam and Sloan
Bridge warmed by 1 to 2 degrees Centigrade (°C). Water
temperature dropped two degrees between Sloan and Dixon due
to inflow of water from the Little Bitterroot River, Mission
Creek and the Jocko River. At Perma bridge river water had
warmed by 2 °C, the same temperature observed at Sloan’s
bridge. Daily temperatures varied as much as 8.5 °C
directly below Kerr Dam (RK 115), whereas temperature var-
iation at Perma (RK 18) rarely exceeded 2° C.

Spawning Surveys

Northern pike in varying stages of reproductive
condition were captured at three of eight known spawning
areas this spring. Gill net sets and seining identified
four additional areas being used by spawning fish. Electro-
fishing captures and seasonal observation indicated nine
main channel slack water areas contained reproductively ripe
northern pike.

One hundred twelve northern pike were captured and

tagged between 14 March 1984 and 22 June 1984; 33% were
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imature at the tine of capture. O the mature spawners
captured and sexed, 41% were males and 26% percent were
females, resulting in a nale-fenale sex rato of 1.6 to 1.0
(Table 1).

The first ripe male northern pike was collected on 2
April 1984, and the first ripe female on 11 April 1984,
After 2 My 1984, 16% of all males handled were partially
spent. The first spent fenmale was captured on 31 May 1984.

Northern pi ke were trapped entering shallow areas where
the remains of last year's aquatic vegetation, cattail
(Typha latifolia), horsetail rush (Equisetum spp.) and
bul rush (Sc¢irpus acutus), had been recently resubnerged.
Reproductively ripe northern pike were also captured in
deeper water areas over aquatic vegetation consisting of
| ast year’s dead and newly energing Elodea spp., Potamogetor
spp., Chara spp., BRanunculus spp. and Myriophyllum spp.

Qobservation during the spring of 1983 and 1984
denonstrated that known spawning areas experience to daily
wat er |evel fluctuations. A change of only 3cm can change
inflow to outflows at the nmouth of some spawning areas, and
common springtime water level fluctuations of 0.4 to 1.5 m
dewat er sone spawni ng areas daily.

Based on staff gage readings, a nean daily discharge of
| ess than 359.7 m3/second causes water to start draining
from all spawning areas downstream of RK 50. A nean daily

3
discharge of 371 m /second causes water inflow into these
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3
areas. A discharge of approximately 204 m /second dewaters

the inlets of all off channel spawning areas.

The main river was surveyed in fixed-wing aircraft in
April of 1984to identify salnonid spawning areas. Ten
redds were located in the Flathead River inmmediately above
the confluence with the dark Fork River. No other redds

were observed in the main river.

Table 1. Method of capture, nunbers, reproductive condition
and average length for northern pike captured during the
spring of 1984,

Capture Nort hern Pi ke

Met hod | mrat ur e Male Feral e
Netti ng 19 16 6
El ectrofishing 14 15 20
Tr appi ng 4 15 3
Tot al 37 46 29
Aver age

length (mm) 392.16 703.28 690.62
(range) (267-490) (428-908) (540-996)

Angler Exploitation
From March 1, 1983, to Septenber 30, 1984, 779 target

fish were tagged to assess fish movement and fishing nort-
al ity. Three hundred seventeen northern pike were tagged,
and 37 tags returned; of 17 cutthroat tagged, one tag was
returned; of 124 brown trout tagged, five tags were

returned; of 91 rainbow trout tagged, one tag was returned;
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and of 1081 argenobuth bass tagged, one tag was returned.
These tag returns yield an 18 nonth return rate for
northern pike, cutthroat, brown and rainbow trout, and
| argemouth bass of 12, 6,4, 1 and 0.9%, respectively. No
tags from nountain whitefish (115 tagged) or bull trout
(Salvelinus confluentis) (7) have been received.

Results of the creel survey conducted on the
Reservation from April to Septenber 1983, and summarized by
DosSantos and Cross (1984), are quoted bel ow

"One hundred seventy-two interviews (17.8%) were
conducted on the main river, accounting for 21.7% of all
angl ers contacted reservation w de. Angl ers concentrated on
the nore accessible reaches of the river; only 111 anglers
were contacted from Kerr Dam downstream to Sloan's Bridge,
336 anglers were contacted downstream of Sloan's Bridge.

Approxi mately one half (52.3%) of the river fishernen
were between the ages of 21 and 40; the majority (66.9%
were between the ages of 21 and 64 years of age. Senior
citizens accounted for 23% of all anglers interviewed.

The primary recreational activity occurring on the
| ower Flathead R ver was sport fishing; 61% of those
interviewed indicated that fishing was their prinmary goal.
Fi shing associated with other activities such as picnicking
and overni ght canping accounted for 79.1% of the responses.
El even percent of those people interviewed along the
FIl at head were seeking solitude.

River anglers fished an average of 4.6 hours, primarily
from shore using bait (40.7% and lures (15.7%) as term nal
gear of coolwater speci es. Catch rates for the period of
survey were: yellow perch, 0.78/nr; largenouth bass,

0.44/ hr; northern pike, O 10/hr; and mountain whitefish,
o da/hr. Catch rates for all other species present in the
| ower Fl athead River were below 0.31/nr."

St ock Assessnent

Stock assessnments were conducted at five pernanent
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study sections; Buffalo, Sloan, Dixon, Wed and Pernma, on
the lower Flathead River during fall 1983 and spring 1984
Popui ation estimates for individual age classes of target
fish species were not nmade due to |ow nunbers of fish cap-
tured. Popul ation estimates represent all year classes
conbi ned for each fish species.

During fall sanpling, catch per unit effort for
nmountain whitefish was consistent between the Buffalo, Sl oan
and D xon study sections averaging 79 fish/hour. Cat ch
per unit effort dropped to 3648 in the Wed section and
11.73 at Perna. Mean catch rates for rainbow of 0.69 and
brown trout, 065 were alnost identical. Catch per wunit
effort for northern pike was highest in the Wed section
(3.68) during fall sanpling. Largenouth bass were only
encountered at the Perma study section where the catch per
unit effort was 0.28 (Table 2).

Spring 1984 catch per unit effort for nountain white-
fish was 8025 at the Buffalo study section and 77.76 at
D xon, similar to fall 1983 rates. The Perma study section
showed the lowest catch rate for nountain whitefish both
spring and fall.

Four trout species were captured during spring
sanpliing brown, rainbow, cutthroat and bull trout; only
brown trout were found in all sections. Bul |  trout were

captured in the Dixon, Wed and Perma study sections, wth
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Table 2. Catch per boat hour of operation for target fish species captured
during Fall 1983 and Spring 1984 stock assessnent.
STUDY SECTI ONS
Buffal o Sl oan Di xon Vieed Perma
FALL 1983
Mountai n whi tefish 73.54 73.77 90. 03 36.48 11.73
Brown trout 1.21 0.29 0.57 0.53 0.65
Rai nbow t rout 0.15 0.22 1.40 1.54 0.18
Cutthroat trout 0.08 0.07 0.06 0.42 0.00
Bul | trout 0.00 0.00 0.00 0.00 0.00
Northern pike 0.76 0.57 1.90 3.68 0.01
Largenout h bass 0.00 0.00 0.00 0.00 0.28
SPRI NG 1984
Mount ai n whitefish 80.25 54.64 77.76 48.57 31.37
Brown trout 2.14 1.77 1.78 1.60 0.67
Rai nbow trout 0.08 0.18 1.78 1.18 0.79
Cutthroat trout 0.08 0.18 0.08 0.42 0.00
Bul | trout 0.00 0.00 0.08 0.14 0.17
Nort hern pike 0.23 0.88 1.62 1.11 0.11
Largenouth Bass 0.00 0.00 0.00 0.00 0.00
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an average catch rate for these three study sections of
0. 08. During spring sanpling northern pike were nbst common
in the D xon study section with a catch per unit effort of
1.62 (Table 2).
Popul ations estimates for nountain whitefish at the
Buffal o, Sloan and Wed study sections were significantly
hi gher (p£.05) in the fall of 1983 than the spring of 1984
Fall stock abundance for nountain whitefish was highest in
the Wed section followed by Buffalo and Sloan (Table 3).
Spring stock levels were simlar and highest within the
Buf fal o, D xon and Wed study sections, internediate at
Perma and the |lowest at the Sloan study section (Table 3).
Brown trout population estinmates were highest in the
Buffalo section (29+ 26) and simlar in the Dixon (5 + 3)
and Weed (6 + 5) study sections during the fall of 1983.
Spring populations were |lowest at the Perma section (5 + 2),
and simlar within all other study sections (Table 3).
Insufficient nunbers of rainbow trout were captured in
the Euffalo and Sloan study sections in fail, 1983 and
spring, 1984 to nake popul ation estinates. Rai nbow trout
popul ation levels were siml ar during both sanpling periods
in the Dixon, Wed and Perna sections (Table 3). The
hi ghest estimate was made for the D xon section (27 + 19)
during the fall sanpling period. Al though all trout species

are relatively uncommon, rainbows were found to be the nost
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Table 3. Petersen mark - recapture population estimates of target fish species for main river study
sections. Eighty percent confidence interval given in parentheses.
STUDY SECTIONS
Buffalo Sloan Dixon Weed Perma

FALL 1983

Mountain

whitefish 5,969(+ 1,883) 3,514(+ 904) * 6,339(+ 3,041) bbb

Brown

trout 29(+ 26) L 5(+ 3) 6(+ 5) waw

Rainbow

trout e o 27(+ 19) 19(+ 10) b

Northern

pike 6(+ 5) 5(+ 3) 32(+ 19) 103(+ 56) b
SPRING 1984

Mountain

whitefish 2,034(+ 331) 977(+ 185) 2,549(+ 523) 2,323(+ 613) 1,879(+ 563)

Brown

trout 13(+ 5) 11(+ 6) 11(+ 6) 16(+ 8) 5(+ 2)

Rainbow

trout L i 14(+ 6) 18(+ 13) 11(+ 8)

Northern

pike i 5(+ 2) 18(+ 10) 11(+ 6) ok

*recaptures insufficient for estimation
**present, but numbers too low for estimation
***not completed in 1983



common in the |ower reaches of the river.

Fall northern pike population estinmates were simlar at
the Buffalo and Sloan study sections, and significantly
hi gher (p<.05) at the D xon and Perma study sections.

Sprirg population levels varied little between the Sl oan,
D xon and Wed study sections, with no significant
difference (p <.05) between them

Age and Growth

Fall '83 and spring '84 catches of nountain whitefish
were dom nated by age 4 fish, which represent 61% of the
fall catch and 60% of the spring catch. Age 3 fish were the
next strongest year class, representing 14% of the fall '83
catch and 22% of the spring '84 catch. There was an approx-
imate 20 mm increase in average total |ength between fall
and spring catches of nountain whitefish.

Gowh of nale and fenmale northern pike was simlar
through age 3. Fish older than age 4 show differenti al
growt h between the sexes, with females exhibiting faster
gr owt h. Young- of -t he-year pike grew to approxinmately 250 mm
by the end of their first year. By their third year they
have doubled their | ength. By their fifth year male
northern pike range from 700 to 840 mm TL, and fenal e pike
may reach 920 nm TL. Seventy percent of all northern pike
handl ed from August 1, 1983, were age 3 or younger.

Catches of rainbow trout were domi nated by age 2 fish,

representing 55% of all rainbow trout handled. Age 2 fish
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ranged from 200 to 289 mm TL. Age 3 rainbow trout com
prised 40% of all fish handled, and ranged from 290 to 389
mm TL. Age 1 and 4 rainbow trout each conprised only 2.5%
of all rainbow handl ed. During the fall 1983, sanpling
rai nbow trout averaged 269 nmm TL; during spring 1984, rain-
bow average 309 mm TL

Catches of brown trout were dom nated by age 3 fish
representing 40% of all brown trout handled since August
1983 (n = 104). Age 3 fish ranged from 270 to 389 nm TL.
Age 4 and 5 brown trout represented a conbined 35% of the
sanple, and were the only age classes which showed a con-
siderable size overlap. Age 4 fish ranged from 390 to 489
mm TL, and age 5 fish ranged from 430 to 519 nm TL. Age
6 brown trout conprised 14% of the total sanple and reached
620 mmin total |ength. Age 2 fish conprised 11% of the
total sanple and ranged from 200 to 270 nm TL. Only two age
1 brown trout have been collected in the nmain river.

Fish Movement

O nine tag returns for brown trout, all fish were
captured within 4.8 km of the initial point of release.
Five tagged brown trout captured at fish weirs installed on
the Jocko River and M ssion Creek showed an average novenent
of 32.5 km fromtheir initial marking point.

One cutthroat trout noved 44.2 km down the | ower
Flathead and then 11.3 kmup the Cark Fork River within a

5 nont h peri od.
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O 42 northern pike tag returns, 20 fish (47.6%) were
captured by fishernen at the initial point of release.

Twel ve pi ke showed an average upstream novenent of 6.0 km

ranging from 08 to 137 km and four pike showed an average

downstream novenent of 18.3 km ranging from 06 to 48.3 km
Radi o Ielemetry

Seven northern pike, five males and two fenales were
radi o-tagged between 1 April 1984 and 5 June 1984. Aver age
length and weight for the nales was 821.8 nm and 5,150 g,
respectively; for fermales, 8175 mm and 5,250 g.

One nmale northern pike has remained in the genera
vicinity of the original tagging |ocation throughout the
period of tracking. Two nales began noving downstream
during June. On 29 July 1984 pike #0.064 was captured by a
fisherman after noving downstream 885 km in al nost four
nont hs. Pi ke 110.693, tagged at RK 31, noved out of the
| ower Flathead River and approximtely 24 km downstream into
the dark Fork River. One nale noved 46.7 km upstream in
| ess than 1 nonth. During the nonth of August no mal es
noved a significant distance upstream or downstream (Figure
12).

One of two radio-tagged fermale northern pike remnained
in the general vicinity of the original tagging |ocation
t hroughout the period of tracking. The other fermale coved

12.6 kc downstream in 52 days, and then another 43.3 km
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downstream in just 12 days. The fish remained at that
| ocation (RK 49.1) for approximately 1 nonth, and has

slowy begun to nove upstream again (Figure 12).
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TRI BUTARI ES
RESULTS

Stock Assessment

Longi tudi nal changes in fish species conposition and
rel ati ve abundance were evident in three of the four
dr ai nages sanpl ed. These changes were nost marked in the
Little Bitterroot R ver. Up to 13 northern pike, the only
target fish species found in the Little Bitterroot below the
Camas A Canal diversion (km 76.0), were captured per
el ectrofishing hour at established sanpling stations
(Appendi x B). Above the diversion, 59 to 75 cutthroat
and eastern brook trout (Salvelipus fontinalis) were cap-
tured per sanpling hour.

Catch per unit effort for trout did not differ
noti ceably between the |ower four reaches and upper three
reaches of the Jocko River (Figure 14), but species
conposition did differ (Table 4). Rainbow and brown trout
conprised 95 to 98 percent of the trout captured in reaches
1 through 4, and 4 to 21 percent in reaches 5 through 7,
where cutthroat and brook trout represented 71 to 85
per cent .

Above the confluence of Post and Mission Creeks
(km 13.4), trout catch per unit of effort increased 3 to 5
fold at Post Creek sanpling stations and 10 to 20 fold at

Mssion Creek stations (Figure 14). These increases re-
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Trout catch per unit effort

Figure 14

Longi tudinal changes in trout relative'
abundance within three tributaries to
the | ower Flathead River.
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(4"

Tuble &4,

Abundance and age class distribution of trout captured In (all 1983 and spring 1984 for five tributaries of the lower Flathead River.

Mo. (% of total) Trout

Reach Capturcu® Class | Class 2 Class 3 & Older
Strewn No. Species Fy) S84 [L}] S84 [L:}] 384 F£83 M:1)
Jucku River V-4 L 38 (35) 5 (28) 97 20 0 20 3 60
L 69 (63) te (67) 86 50 k] 17 1A 3]
Eb 2_t2) RN Y 100 100 0 0 0 0

Tolal Fa 18
5-7 v 8 (1) 2 (8) 38 100 50 0 12 0
ct 37 (51) 9 (38) 68 67 32 3 0 0
Rb 0 (0) 1 (&) 0 100 0 0 0 0
L 3 (4) “ 017) 3 75 67 0 0 25
Eb _25 (44) _8 1) 40 75 56 25 4 0

Total 1) 24
Mission Creek V-2 ct o (0} 1 (m 0 0 0 0 ‘0 100
Kb 15 (94) 12 (8b) 80 25 7 25 1B 50
L _1 te) _im 100 100 0 0 ° 0

Total i) 14
3-5 hb 298 (44) 267 (44) 41 52 1Y) 42 1 6
Eb 383 (56) 36 (56} 49 56 50 [ 1 k]

Total [} 243
PostL Creek 1-) ct 0 (0} 1 1) [} 0 0 [} 0 100
Rb 122 (%t} 121 (44) 79 72 8 19 1] 9
L 3 () 9 (J) 100 89 0 n 0 0
. . Eb 93 (43) 142 152) 68 54 28 42 4 4

Total 214 27
. 4 cL Vo) 1 (2) 0 0 100 0 0 100
R 66 (72) 33 (L5) 9 6 74 76 17 18
Eb _25 (21 A7 033 24 24 68 53 8 23

Total 92 51
Crow Creek 1 fio 28 (97) 26 (93) 61 54 - 36 0 3 46
L 1 {4) 0 {0) 0 0 ] 0 100 0
EL _o (o _2.1in 0 0 o 0 0 100

Total 29 8 '

Little Bitterroot River 5 Ct 27T 12) 17 (1) 52 59 »” ki) " [
Rb 5 (2} 0 (0) 60 0 40 0 0 1]
Eb 192 (86) 131 (89) 3’ 52 63 k}} 7 15

Total 23% 21:)

Silumber captured from one run only in Post Creek Fall 1983 and the Jocko

River Spring 1984,



sulted fromincreases in rainbow trout and brook trout at
the stations (Table 5).

The 48 km of Crow Creek between Lower Crow Reservoir
and the lower Flathead River were represented by one fish-
sanpling station. No | ongitudi nal change in species
conposition or relative abundance was evident.

No significant difference (p<.05) was found between
catch per unit of effort for rainbow and brown trout in
lower Crow Creek and the lower five reaches of the Jocko
R ver. The Post/M ssion Creek drainages had significantly
nore (p<.05) rainbow trout and significantly fewer (p<.05)
brown trout than the |ower Jocko River and Crow Creek.

Fifty percent or nore of trout captured during fall and
spring in the five tributaries sanpled were age 2 and
younger (Table 4). Yearlings generally accounted for 50
percent or nore of the trout captured in the |ower reaches
of the Jocko River, Mssion Ceek, Post Creek, and Crow
Creek. Age 2 trout were nearly as abundant as yearlings in
t he upper reaches of these streans. Mount ain whitefish
were found in the Iower reaches of ail five drainages.

Spawni hg__Surveys

Trappi ng began at the Jocko River weir 2 km above the
mouth on 29 February 1984. From then until the trap was
cl osed on 15 May because of high water, 32 adult rainbow

trout and 160 mountain whitefish were captured. Rainbow
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total lengths ranged from 355 mm to 640 mm representing ages
3 to 6. Mountain whitefish were 250 mm to 417 mm | ong
and ranged in age from 3 to 6.

From 13 August through 3 Decenber, 20 brown trout were
captured in the Jocko River weir

Twenty-eight brown trout redds were found within the 12
km reach of the Jocko River between the nouth of Valley
Creek (km 19.0) and Finley Creek (km 30.7) during January.

An anbitious stock assessment schedule and early onset of
hi gh water precluded spring redd surveys.

Trappi ng began at Mssion Creek weir, 6 km above the
nmouth, on 9 March 1984. Until high water forced trap closure
on 16 May, 28 rainbow trout, one bull trout, one brown
trout, and 41 nountain whitefish were captured. The rainbow
trout were 330 to 574 mm long, representing ages 3 and 4.
Mountain whitefish were 228 to 549 mm |long, representing
ages 3 to 7.

The weir design chosen for this study and construction
t echni ques enployed w thstood two-year flood events in
Mission Creek (28 m3/second) and the Jocko River (34
m /second). H gh water piled bedload on to the weir faces
and scoured trenches approxinmately 2 m deep immediately
downstream from both structures

Wien water in Mssion Creek dropped to the top of the

weir, rod panels were renoved, and the bed |oad washed
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t hr ough. The larger bed load material in the Jocko River
pushed three gabion baskets near the north bank slightly
downstream into the scoured hole, causing the weir super-
structure to twst. Renoving the rod panels allowed enough
bedl oad to nove through to expose all gabion baskets. Four -
teen weir nodules left of the trap were renoved from the
gabi on base, realigned, and |aced back onto the base,
requiring 685 man-hours over 15 days.

From 21 July through 3 Decenber, five brown trout were
captured in the Mssion Creek weir.

No trout species were captured in the trap set at
km 25 in Cow Ceek from 14 March through 7 May 1984. A
survey of the 6 km below Lower Crow Reservoir for brown
trout redds during COctober 1983 reveal ed one definite redd.
The trap set below the Lonepine marsh (km 60) on 7 February
1984 and renoved 30 July 1984 captured 29 northern pike, one
novi ng upstream and 28 novi ng downstream Two pi ke captured
novi ng downstream bel ow the marsh on 21 April and 25 May
1983 were recaptured noving the sane direction on 1 My
1984.

The trap set above the Lonepine marsh (km 61)on 20
February and renoved 8 June captured no fish. Near the
mouth (km 2), one pike was captured noving upstream on 25
April, and one dead pike was found in the downstream trap on

23 April.
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Fi sh Movement

Rai nbow and brown trout from the Flathead R ver have
been captured in the Jocko River and Mssion Creek (Table
5). Brown trout tagged as far downstream as Perna and as
far upstream as Buffalo Rapids in the main river have been
recaptured in the Jocko R ver near Ravalli, 78 km from their
taggi ng | ocations. A northern pike captured 23 June 1983
noved froma trap 4.5 km upstream from the nouth of the
Little Bitterroot River down to Sloan's bridge on the main
river and was recaptured 27 July 1983.

Wthin the tributaries, one rainbow trout spawner
trapped at the Jocko River weir was caught by a fisherman
4 km upstream from the town of Arlee on 27 May 1984
(Table 5). Seven Mssion Creek rainbow trout, 11 Post Creek
rai nbows and one brook trout, one Jocko River cutthroat
trout, and eight Little Bitterroot River northern pike
tagged during fall 1983 were recaptured by electrofishing at

or near their original tagging Site the following spring.
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Table 5.

Fish movement to, from, and within tributaries to

the lower

Flathead River during 1983 and 1984.

First Capture Second Capture Approximate
Distance
Species Date Location Date Location moved (km)
Rb 7-1 3-83 FR km 13.2 3-22-84 Mission km 6 38
Rb 11-16-83 Post km 6.8 3-1 3-84 Post km 8.3 1.5
Rb 11-29-83 Post km 6.8 4-7-84 Post km 7.8 1
Rb 3-1 -84 Mission km 6.0 5-27-84 FR km ? ?2
RbxCt 3-21-84 Jocko km 2.0 5-27-84 Jocko km 24 22
LL 6-15-83 FR km 11.0 8-27-83 Jocko km 13.8 44
LL 9-26-83 FR km 104.6 8-8-84 Jocko km 13.8 78
LL 4-2-84 FR km 104.6 8-8-84 Jocko km 13.8 78
L 4-10-84 FR km 71.1 8-26-84 Jocko km 2 32
L. 6-15-83 FR km 11.3 8-22-84 Jocko km 2 32
Le 4-1c-84 FR km 44.2 ‘8-1 3-84 Jocko km 2 5
LL 4-23-34 FRkm 41.8 4-29-34 Jocko km 2 3
LL 8-2-83 Mission km 6 8-g-84 Missionkm 7 ?2
NP 6-23-83 L.Bitt. km 4.5 7-27-83 FR km 72.1 5

1

2

Rb = rainbow trout;
trout;

RbxCt = rainbow x cutthroat trout hybrid; LL = brown
NP =z nortnern pike

? = exact location not reported by angler

57



Water Temperatures
Water tenperatures near the nouths of the four ngjor
tributaries entering the lower Flathead R ver were highest
during’ August (Table 6) and |owest during January. August
wat er tenperatures were coolest in the Jocko River and

M ssi on Creek.

Tabl e 6. Mean, nmaxinum and mninum water tenperatures
(°C), recorded during August 1983 near the
mouths of four tributaries and the | ower
Fl athead River at Kerr Dam

Stream Mean Max Min

Jocko River 16 20 12

M ssion Creek 17 22 14

Crow Creek 19 24 15

Little Bitterrot River 22 30 16

Flathead R ver 23 25 19
Angler Explojtation

Results of the creel survey conducted on the
Reservation from April to Septenber 1983, and summarized by
DosSantos and Cross (1984), are quoted bel ow.

"One hundred fifty-eight interviews were conducted on
the seven tributaries surveyed, accounting for 14.5% of all
angl ers contacted reservation w de. One hundred twelve
interviews representing 221 anglers were conducted on the
Jocko River, the largest tributary to the |ower Flathead
Ri ver. One hundred nine Jocko R ver anglers were
interviewed in the section of river bordered by H ghways 212
and 200.

Age conposition for tributary fisherman was simlar to

fishermen of the main river. Slightly Iess than one half
(44.6%) of tributary fishernen were between the ages of 21
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and 40, with the majority (65.3% between 21 and 64 years of
age. Senior citizens accounted for 2.5% of all anglers

i ntervi ewed. Tribal nenbers and non-nenber reservation
residents alnost equally shared in tributary fishing, 28.9%
and 34.65, respectively. Twel ve percent of those tributary

anglers interviewed were not from the State of Mntana.

The primary recreational activity occurring on the
tributaries was sport fishing. Seventy-seven percent of
those interviewed indicated that fishing was their primry
goal . Joint activities such as picnicking and fishing, or
overni ght canping and fishing accounted for 88.1% of the
responses. Three percent of tributary users were seeking
personal solitude.

*Tabl e 7. Catch rates for fish species creeled on
reservation tributaries between April and
Sept enber of 1983.

Br ook trout 1.65/hour
Brown trout 1.05/7 "
Bul | trout 0.50/ "
Rai nbow trout 0.35/
Cutthroat trout 0.30/
Mountain whitefish 0.08/ n

* From DosSantos and Cross, 1984

Tributary anglers fished an average of 3.0 hours using
primarily bait (56.0%) as term nal gear. Fly fishing was
used by 16.4% of tributary anglers. The nost productive
fishing in the reservation tributaries was for brook trout
and brown trout with catch rates of 1.65/hr and 1.05/hr,
respectively, for the period of survey (Table 7)."
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MAIN RI VER
DI SCUSSI ON AND CONCLUSI ONS

Study reaches | and |1, extending 54 km bel ow Kerr Dam
provide limted salnonid spawning gravel, only 1.8%
of the channel substrate surveyed neet spawning gravel size
criteria as established by Bovee (1978). The lack of
adequate gravel in these sections reflects the scouring
effect of regulated river discharges and resultant substrate
ar noring. Gravel recruitnent from above Kerr Dam or from
the also regulated Little Bitterroot R ver no |onger occurs.
The substantial increase in spawing gravel in study reaches
1l and IV can be attributed to a reduction in stream gra-
dient, reduced scour, and gravel recruitnment from M ssion
Creek and the Jocko River.

Subj ective observations of gravels surveyed indicated
that conpaction with sedinent may have a significant inpact
upon gravel quality. Sedi nent sources include erosion of
river clay banks, the Little Bitterroot R ver, and
irrigation returns. A qualitative evaluation of salnonid
spawni ng habitat will be conducted in FY85 which will assess
gravel size, water velocity and depth over tinme and percent
fines at selected sites within each study section. The
evaluation will provide a nore accurate assessnment of actual
avai | abl e habitat.

The ecol ogical significance of aquatic vegetation, both
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submergent and energent to successful northern pike spawning
has been extensively docunented (McCarracher and Thonas
1972), and recruitnment has been found to be directly rel ated
to the amount of suitable spawning habitat (Hassler 1970,

G oen and Schroeder 1978).

The presence of aquatic macrophytes are limted to
slack water eddy areas, or along river banks within the
Buffal o and Sloan study sections. No true backwater areas
exist in these two study sections (Figures 5and 6). In the
D xon and Wed study sections, river gradient decreases,
backwat er areas which are essentially totally vegetated are
comon, and areas of main channel macrophytes al so increases
(Figures 7 and 8). In the Perma study section where river
gradient is the lowest (0.2 m/km), the presence of main
channel macrophytes is the greatest, and in sonme areas spans
the entire width of the channel (Figure 9). These areas of
aquatic vegetation are inmportant in providing a nursery area
with protective cover for young pike (Groen and Schroeder
1978), and al so provide protective cover and feeding
stations for adults.

Di scharges from Kerr were inadequate to flood off-
channel spawning areas for any length of tinme during spring
1984, Northern pike actively seek areas of inflow ng water
for spawning (Priegal and Krohn 1675), but a mean daily

3
di scharge of less than 360 m /second causes water to drain
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from all known spawning areas downstream of RK 50. A

di scharge of approximtely 204 m3/second dewaters the inlets
of all off-channel spawning areas; between 204 and 360

m /second the quality and quantity of northern pike spawning
areas change subject to continual changes in accessability
and suitability directly due to the hydroelectric opera-
tions.

Mean daily discharges from Kerr did not exceed 360
m3/second until 9 June 1984, 60 days after the first ripe
femal e pi ke was captured. During the last week of May 1984,
di scharges from Kerr averaged only 97 m3/second and on 26
May 1984 reached a |low of 21.3 m3/second, the lowest flow
recorded for this nonth since 1907. As a result of hydro-
electric operations off-channel spawning areas were
generally inaccessible to spawning northern pike this
spring. Most spawni ng nust have taken place in deeper, main
channel, slack water areas. These main channel areas are
usually no less than 2.5 m deep. Optimal depth for northern
pi ke spawning has been found to be less than 1m (Inskip
1662). Due to depths and velocities, it is doubtful that
spawring in main channel areas provide sufficient recruit-
ment to this riverine pike popul ation. Attenpts to |locate
iuvernile pike in backwaters and main channel areas this year
were unsuccessful.

Eased upon patterns of growth described by Anderson and

Weithman (1978), northern pike in the |lower Flathead exhibit
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a noderate growh rate up to age 4. Lower Flathead pi ke age
5 or older exhibit a fast growmh rate.

Seasonal and daily variability in discharge from Kerr
Dam highest in the spring and fall, are suspected of having
serious inpacts upon spawni ng success of all target fish
species present in the |lower Flathead River. Year cl ass
strength in northern pike popul ations has been found to be
dependent upon stabilization of water levels in spawning and
nursery areas (Franklin and Smth 1963, Hassler 1970).
Ham | ton and Buell (1976) concluded that increasing
di scharges and the abrupt changes associated with fluc-
tuating flows due to hydro-peaking operations caused serious
recruitment problens for salnon and trout in the Canpbell
Ri ver system British Col unbi a.

Popul ation |l evels and popul ation structure of trout
speci es observed in the 198384 reflect a lack of successful
recruitment within the |lower Flathead R ver. Rai nbow t r out
popul ation estinmates were highest in the D xon study section
during the 1983 fall sanpling (27 fish/km, but only
averaged 9 fish/km river wi de during both 1983 fall and 1984
spring sanpling. Rel ative to other Montana rivers such as
the Kooterai River wth rainbow popul ations ranging from80
to 706 fish/km (May and Huston 1983), and the Mssouri River
where the lowest rainbow estimate in 1983 was 653 fish/km

(Berg 1983), the 1lcwer Flathead River trout popul ations and

63



age class structure reflect serious recruitnent problens.
Catches of rainbow trout in the |ower Flathead are dom nated
by age. 2 and 3 fish, which conprised 55% and 40%, res-
pectively, of all rainbow trout handled (n = 85). Age 1
fish only conprised 25% of the catch, whereas in the
Kootenai River age 1 rainbow trout conprised 77.6% of the
catch, with age 2 and 3 fish conprising 17% and 5.41, res-
pectively (May and Huston 1983). Wile the sanple size of
the rainbow trout from the lower Flathead was small the [|ack
of age 1 fish is obvious.

Gowh of rainbow trout in the lower Flathead is sone-
what slower than that reported from the Kootenai River. May
and Huston (1983) found that age 2 and 3 rainbows in the
Kcotenai averaged 328 and 394 mm TL, respectively. Lower
Flathead River rainbows age 2 and 3 averaged 248 and 324 mm
TL.

Brown trout population estimtes were highest at the
Buffal o study section during 1983 fall sanpling (29 fish/km
and averaged 10 fish/km river w de. During 1984 spring
sanpling, brown trout estinmates averaging 11 fish/km river
w de. On the Missouri River, the lcwest brown trout esti-
mate was 74 fish/km (Berg 1983). As with rainbow trout, a
| ack of younger aged fish in brown trout catches from the
river Was observed. Age 3 and older brown trout ccmprised

87% of the total catch (n = 102), with age 1 and 2 fish
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conprising only 2 and 11%, respectively, of the total catch
Gowh of brown trout is consistent with average |engths
reported by Brown (1971).

The above comparisions between |ower Flathead fish
popul ations with those from the Kootenai and M ssouri Rivers
are nerely for denonstration. There are no inplications
that the physical habitat or biological productivity of
these rivers are conparable to the |ower Flathead.

The observed structure of brown trout populations in
the lower river suggest simlar limting factors effect both
rai nbow and brown trout recruitment. Few trout redds have
been found in the main river, and few age 3 or older rainbow
or brown trout were captured in the |ower reaches of M ssion
Creek or the Jocko R ver. In contrast, relatively high
nunbers of age 1 and 2 trout were captured in these tribu-
taries, suggesting that these waters nmay provide the nost
successful spawning and recruitnment to the main river

Slower growmh rates of |ower Flathead rai nbow trout
may reflect the effects of hydroelectric operations upon the
quality and quantity of aquatic insects available. Addi-
tionally, aquatic insects are also negatively inpacted by
sedi ment ati on. Gowh rates of |ower Flathead River brown
trout may reflect a tendency toward a nore piscivorous

diet, a food source less directly affected by hydroelectric
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oper ati ons.

Mountain whitefish population |evels are conparable
with those reported for the Kootenai River, however | ower
Fl at head popul ations are dom nated by age 4 where Kootena
River whitefish populations were domnated by age 3 fish
(May and Huston 1983). Although mountain whitefish fry are
susceptible to stranding by rapid water fluctuations, their
present popul ation |evel appears to be consistent with other
rivers of this size.

The present food base in the Flathead may be nore
suitable to the maintenance of whitefish than trout.
Whitefish in the upper Flathead and the Kootenai feed pre-
dom nantly on caddisflies and dipterans (Perry and G aham
1982, DosSantos and Huston 1983). Based upon field observa-
tions, both of these insect groups are common wthin the
| ower FI at head.

Wiile tags actually returned are nost likely |ower than
the nunber of captured tagged fish, exploitation appears
low for all species. Angl ers harvested 4% of the brown
trout and 1% of the rainbow trout tagged within an eighteen
nont h peri od. Berg (1683) found that harvest rates were
approximately equal (7%)for brown and rainbow trout wthin
the mddle Mssouri River. Based on 447 anglers inter-
viewed, catch rates for any of the five salnonid species

present in the lower river never exceeded 0.01/hour, re-
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flecting present |ow popul ations

Angl ers harvested 12% of the northern pike tagged
within an 18 nonth period. This exploitation rate is |ow
conpared to 31% reported by WIllianms and Jacob (1971) and
over 50% reported by Beyerle and WIllians (1972). High
annual nortality rates (Anderson and Withnman 1978) and non-
returned tags could account for the low return rate. Catch
rate for northern pike in the river was found to be
0.10/hour.

Based on tag returns from Anglers and weir trapping,
it is evident that main river rainbow and brown trout nove
bot h downstream and upstream consi derabl e distances to enter
spawni ng tributaries. Movenent between the |ower half of
the river and the Cark Fork R ver has al so been docunented.

Based on tag returns from northern pike, alnpbst one
half of all northern pike showed essentially no significant
novenent from the initial points of release. Q her pi ke
have shown upstream and downstream novenents ranging from
0.6 to 48.3 km Radio telemetry data, docunented pike
novenents of up to 88.5 km O the seven radi o tagged pike,
two fish have remained in the general vicinity cf the
initial tagging; one maie and one fenale. Four pike moved
downstream during the second week of June, after flows had
doubl ed from the previous veek. During the pericd of high

water, which lasted from June untii the last weex cf July,
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pi ke continued to move downstream Once flows dropped bel ow
566 m3/second, nost radioed pike maintained their position
or slowy began to nove back upstream One nmale, showed a
steady upstream novenent throughout the high water period.
During FY85 these fish and three nore to be tagged this

fall, will continue to be nonitored to establish annua

novenent patterns which nmay be related to reproductive con-

dition and river discharge.
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TRI BUTARI ES
DI SCUSSI ON  AND CONCLUSI ONS

Tag return data from trapping, stock assessnent
sanpling, and anglers confirm that rainbow and brown trout
in the lower Flathead River system mgrate between the main
river and two major tributaries, the Jocko River and
M ssi on/ Post Creek drai nage. Tagged trout have noved from
the extrene upper and |lower ends of the main river to spawn
in these two tributaries. What remains unclear is the fate
of the offspring of these fish.

Age 2 and ol der brown and rainbow trout are
conspi cuously lacking in the |lower reaches of the Jocko
Ri ver and M ssion Creek. Natural nortality, cropping by
fishernen, and outmgration to the main river are likely
expl anations for this observation. The extrenely |ow nunber
of trout in the main river suggest that poor habitat quality
under the present conditions of flow fluctuation, tenpera-
tures, and sedinmentation in the main river, results in poor
survival of tributary out-mgrants.

Speci es conpcsition and age class structure of fish in
t he upper reaches of Mssion Creek and the Jocko River are
i ndi cative of resident popul ations. Cutthroat and brook
trout are predomnant in sanples from the upper Jccko
R ver; brook trout are predoninant ir. samples from upper

M ssion and Post Creeks. Very few of either species have
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been found in the |ower reaches of these streans and in the
| oner Fl athead River. The | ow nunber of age 3 and ol der
trout in these areas is probably due to natural nortality
and heavy fishing pressure.

Sanpling to date has shown that the relative abundance
of rainbow trout in terns of catch per unit of effort is
significantly higher (p<.®) in the M ssion/Post Creek
drainage than in the Jocko R ver. Nevert hel ess, nearly
equal nunbers of rainbow trout spawners were captured by
electrofishing in these two streans from March through m d-
May. M ssion and Post Creeks probably receive less fishing
pressure than the Jocko River, and Post Creek is inadver-
tantly stocked annually when a snmall hatchery is flooded by
hi gh water.

The significantly higher (p<.®) catch per unit of
effort for brown tout in the Jocko River stock assessnent
stations relative to Mssion Creek is corroborated by the
spawning run nonitored at the Jocko weir where 20 adults
were recorded. At the Mssion Creek weir only five spawning
brown trout were captured during fall 1984

The 12 km of the Jocko River between Valley Creek and
Finley Creek is heavily utilized by spawni ng rai nbow and
brown trout. Whet her other areas in both the M ssion/Post
Creek and Jocko River drainages are equally inportant is

unr esol ved.
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The results of spring trapping and redd counts in Crow
Creek below Lower Crow Reservoir indicate that this stream
is not presently used extensively for spawning by rai nbow
trout fromthe main river. A heal thy popul ati on of resident
rai nbow trout did exist in Crow Creek before the stream was
dewatered while a reservoir gate was repaired. A maj or
fish-kill was docunented during the dewatering. Prelimnary
redd surveys suggest that brown trout may ascend from the
main river to spawn in Crow Creek.

The Little Bitterroot R ver can be considered as two
separate streans. Above the Camas A Canal diversion, this
river supports resident populations of cutthroat trout and
brook trout. Bel ow the diversion, tne stream supports
northern pike and is generally turbid, as well as seasonally
dewat ered and overgrown w th aquatic nacrophytes.

The status of the pike population, spawning success,
and novenent within the system are difficult to assess. No
pi ke have been captured by electrofishing at stations in
reaches 1and 2 below Hot Springs Creek, which introduces
very turbid water. Much of the streamin reach 4 (km 55.7
to 76.0) is too deep and/or overgrown to shock effectively,
confining viable population estimtes to reach 3.

Bel ow Lonepine marsh (km 60) on the Little 3Bitterroot
River, traps were set two nmonths earlier this year than | ast

and left in two nonths later, yet far fewer northern pike
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were trapped. One pike was trapped noving upstream this
vear conpared to 29 last year, a 97% reduction. Twent y-

ei ght pike were trapped noving downstream this year conpared
to 110 during 1983, a 75% reduction. This substanti al
reduction in trapped fish may have resulted from runoff of
approxi mately 8 nﬁ/second near Lonepine marsh (25 m3/second
near the nouth) during January 1984. These flows could have
carried potential spawners over the banks to be stranded in
fields, or far enough downstream so that they spawned el se-
wher e.

One northern pike captured near the nmouth of the Little
Bitterroot R ver noved down into the Flathead River. No
pi ke from reaches 2, 3, or 4 have been recaptured in the
main river. It is unlikely that a pike, having noved up-
stream 60 km from the main river to Lonepine marsh, could
traverse the vegetation-clogged, dewatered sections of the
Little Bitterroot and return to the main river while our
traps were still in place.

Trout, perhaps avoiding warm tenperatures, nmay be
attracted from the Flathead River into the tributaries
duri ng August. Unripe brown trout from the main river were
captured at the Jccko R ver weir throughout August. Wat er
tenperatures in the Jocko River near its nouth averaged 7°C
cooler than main river water tenperatures near Kerr Dam

whi ch were conparable to those near the Jocko.
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Although it is likely that the Jocko Ri ver receives
nost of the tributary fishing pressure on the Flathead
Reservation, creel survey results were biased by the Jocko's
accessibility to anglers and to creel clerks. Hi ghways
200 and 93 and a county road run along nost of the Jocko
River and its upper forks. To survey M ssion Creek, Post
Creek, Crow Creek, and tributaries to the Jocko R ver, a
clerk would have to drive off the main roads and wal k
sections of each stream The Little Bitterroot River
drai nage was not surveyed.

Concentrating the survey along the Jocko R ver also
bi ased estimtes of age conposition and origin of tributary
angl ers. Children are known to fish many of the smaller
tributaries, and reservation residents (nenbers and non-
menbers) are nore likely to fish areas less well known to
t he general public.

Catch rate estimates show that brook trout fishing is
productive for those anglers willing to drive to the upper
reaches and forks of the Jocko River. Bull trout catch rate
estimates are surprisingly high considering how scarce this
species is in the entire |lower Flathead R ver system
Mountain whitefish, however, abound in this system and the
low catch rate reported nust reflect angler preferences for

ot her speci es.
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PART 11
SQUTH BAY, FLATHEAD LAKE
DESCRI PTI ON OF STUDY AREA

The Fl athead system |located in northwestern
Montana, is the nost northeastern river basin in the
Col unbi a River drainage. FIl at head Lake divides the river
into upper and |ower reaches and covers 50,992 ha (U S
E.P. A 1983). The study area (Figure 1) is the southernnost
| obe of Flathead Lake, called South Bay. The area is made
distinct from the main |ake by an island-dotted channel, the
Narrows, and bounded on the south by Polson Bridge which
spans the outlet of the I|ake. South Bay, the nobst extensive
shallow area in Flathead Lake (Mdwore et al. 1982), has a
maxi mum depth of 10.6 m an average depth of 4.6 m and a
surface area of 5,448 ha.. The 18,379 knf drai nage area of
FIl athead Lake (U. S. E P.A 1983) enconpasses the upper
Fl athead River, the Swan, Stillwater, and Witefish R vers,
t hough none of these directly enter South Bay. Mor pho-
| ogi cal and hydrol ogical information for the study area are
sunmari zed in Table 1.

Hydroel ectric power generation within the Flathead
Ri ver drainage plays a major role in the hydrologic profile
of Flathead Lake (see Figure 3 in Stanford et al. 1983).
The operation of Kerr Dam results in a maxi mum annual fluc-
tuation of |ake surface elevations between 878.7 m and

881.8 m M nimum | ake elevations are usually reached in
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Tabl e 1. Physi cal features

Mont ana.

South Bay, Flathead Lake,

Land Description

El evation (full pond)

El evation (low pond)

Maxi mum | engt h (north-south)

Maxi mum breadth (east-west)

Maxi mum dept h
Mean depth
Area

Mean annual di scharge

Mean annual inflow

Range 19,20 West
Township 22,23 North

881.8 m

878.7 m

8.6 km

10.5 km

10.6 m

4.6 m

5,448 surface ha
10.9 knf(U.S. E. P A
1983) ;

10.4 km (Stanford et
al. 1983)
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March and are followed by a rapid fill period which ensures
el evations of 880.9 m by May 30 and the maxi mum of 881.8 m
by July 1. This maximum i s naintained through Labor Day, at
which tine the extended drawdown period is initiated and
continues until mnimm elevations are again reached in

Mar ch. The May 30, July 1, and Labor Day dates are the
result of a Menorandum of Understandi ng between the Mntana
Power Conpany, the U S. Arny Corps of Engineers, and the

FIl at head Lake Omners Association (Mntana Power Conpany
1976) . Changing | ake levels have a disproportionate

i nfluence on South Bay because it is relatively shallow and
has nore gently sloping bottom contours conpared to other
parts of the | ake. Such annual dewatering and reflooding of
extensive littoral areas and the associated vegetation may
adversely inpact resident fish popul ati ons dependent upon
shal | oner habitats.

The conifer-forested Mssion Muntains rise steeply
from the eastern shore of South Bay. The sout hern and
western shores have less relief and are conposed primarily
of dry grasslands and agricultural tracts. Shorel i ne
vegetation is dom nated by energent Iypha, Carex, and
Scirpus While principal aquatic genera include Chzara,
Myriophyllum, and Pectarogeton.

The weather of the Flathead basin (US E P.A 1983),
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noderated by Flathead Lake, is warner than nearby Rocky
Mount ai n ar eas. At Pol son, the mean January tenperature is
-3.8 °c, and nmean July tenperature is 19.6°C,with an annual
mean of 7.5°C. Precipitation averages 381 cm per year,
hal f of which typically falls during May and June. Tot al
snow cover seldom exceeds 0.3 m Surface ice generally
forms over the entire lake once in ten years. Shal | ow bays,
i ncluding South Bay, freeze over alnost every year. Pre-
vailing winds are from the south and north, paralleling the
maj or vall ey axis.

During the Pleistocene epoch about one mllion years
ago, four glacial advances scoured the soft sedinmentary rock
of the Rocky Hountain Trench with ice sheets. The |ast of
t hese advances deposited the Polson Mraine |ocated just
south of the present-day town of Polson. Wen it retreated
approxi mately 10,000 years ago, Flathead Lake was forned
from waters danmmed to the south by the Polson Mraine (At
and Hyndman 1972). South Bay resulted from the nelting of a
| obe of the glacier and is regarded as a "kettle" |ake,
connected to the glacially scoured nmain body of the |ake at
the Narrows (Lorang 1982).

FIl at head Lake accumul ates sedinent at an average rate
of 0.3 mma year, and total sediment depth presently ranges
between 4 and 7 m (More et al. 1982). Most i norganic

sediment enters the lake via the upper Flathead River during
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spring runoff, resulting in an annual sedinent plune that
courses fromthe river, south through Flathead Lake, and
into South Bay. Most of the larger silt particles in the
plune settle to the bottom near the nmouth of the river,
while the snmaller clay portions are carried further south
(Stanford et al. 1983). Deposition of organic material from
yearly summer algal bloonms results in alternate organic and
non-organic layers that record annual sedinment influx and
al gal productivity. Lake sedinents are well oxidized to a
sedi ment depth of 1 cm and chem cally reduced bel ow that
(Moore et al. 1982).

Moore et al. (1982) provided a detailed account of the
sedi ment geochem stry of Flathead Lake. Due to the shall ow
nature of South Bay, its sedinments are unique to Flathead
Lake in several aspects. Al gal productivity can be tw ce as
high in shallow bays as in open water areas (U S. E P. A
1983)and has resulted in thicker organic layers in areas
such as South Bay than in the nmain | ake. In addition, wave
processes unique to shallower areas have redistributed an
accunul ati on of coarse sand to the northern part of South
Bay, an area which receives little sediment from the annua
| ake pl umne. South Bay also has higher antunts of non-
transported silt in surface sedinments than the main | ake,
likewise a result of the reworking of shoreline sedi ments by

wave action (Moore et al. 1982:.

79



Fl athead Lake is oligo-nmesotrophic in terns of alga
oroductivity, water clarity, dom nant phytoplankton species,
and total dissolved solids. Eutrophi cation of Flathead Lake
has been accelerated in recent years, prinmarily due to

effluent from increased cultural developnent (Stanford et

al. 1983).

80



MATERI ALS AND METHODS
LAKE

Habitat Evaluatiopn

Mappi ng of dom nant habitat types and the devel opnent
of physical habitat evaluation nmethods were the primary
activities in 1984. A variety of survey techniques (Johnson
and N el sen 1983, Terrell et al. 1982, Johnson and Stein
1979) were reviewed and select nethods tested to assess
their relative efficacy for conpletion of this study.

Prelimnary maps of dom nant habitat types were pre-
pared using overlays of sediment distribution and depth
contours as reported in Lorang (1982). Resul tant maps were
groundproofed using the follow ng techniques.

Twenty nine SCUBA and snorkel surveys were conpleted
both within and across mapped habitat types to confirm
substrate honbgeneity and boundaries respectively. Initial
groundpr oofi ng surveys were conducted in permanently inun-
dated areas from March to June, before maxi num | ake |evels
wer e reached. Each dive surveyed approximately 160m in an
effort to substantiate the presence of mapped substrate
t ypes. A stratified sanpling approach (Johnson and Niel sen
1983) was used to subsanple all nmmjor habitat types, addi-
tional surveys being used to groundproof simlar, nonconti-
guous ar eas.

Aerial and shoreline photos were taken in conjunction
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with substrate sanples in groundproofing surveys of all
seasonal | y inundated areas. Substrate sanples were visually
classified by domnant particle size and conpared wth
mapped types. Aerial and shoreline photos will be used to
facilitate revisions in habitat naps.

Si xteen permanent photo stations were established
around the shoreline of the South Bay study area to naxim ze
gqualitative data collection within the annual drawdown zone
(Appendix D). Al stations were visited nonthly. Criteria
used in their selection included proximty to seasonally
i nundated areas, collective inclusion of all habitat types,
and year-round accessibility. Mont hly photos were taken
from permanent |ocations and focused on constant reference
points to enhance seasonal conparisons.

In addition to substrate surveys, depth neasurenents

were made to verify the mapped classification of habitat
types as shallow, md-depth, or deep. Fifteen equally
spaced transects were sounded using a Lowance Xx-15 dept h-
finder. These transects were permanently marked with
anchored yell ow pol ypropylene |ine or nunbered floats.
Sonar surveys were initiated and termnated as close to the
hi ghwater mark as boat draft would allow. Corrections were
made for the shallower, inaccessible portions of each tran-
sect. Dept hfi nder adjustments and boat speed were held

constant throughout individual runs to mnimze confounding
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in the interpretation of recorded depth data. Al'l sonar
tapes were subsequently analyzed for nean and naxi num depths
(@ 8818 m elevation), linear distance within the drawdown
zone, and agreenent with existing depth contour naps.

| ndependent records of |ake elevation and weat her,
provi ded by Mntana Power Conpany, have been reviewed and
are being used to further characterize the environnental
constraints inmposed on South Bay. Mean, m nimum and
maxi mum nmonthly | ake elevations were summarized for the |ast
seven years (1977-1983). Seasonal trends in daily air
tenperature and precipitation recorded at Kerr Dam were
al so exam ned.

Planinmetric methods were used to determ ne nore
accurately the relative extent of seasonally inundated
ar eas. The study area was divided into two major subareas,
Poi son Bay and East Bay, based on observed differences in
sedi nent distribution, water quality data, and currents as
i ndi cated in LANDSAT phot ographs. A Lasico rolling disk
pi ani nreter was then used to determne surface area of South
Bay, both subareas, and the maxi num drawdown zone w thin
each. These neasurenents were conpared with simlar
estimates derived from the transect surveys. (Note: Al
dept hs and conputed areas were adjusted to the maxi num | ake

el evation of 881.8m.)

Gui delines developed by the US. Fish and Wldlife
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Service (Terrell et al. 1982) were consulted in the devel op-
ment of habitat evaluation field nethods. Habitat vari abl es
potentially inportant to target species (Appendix E were
selected and a variety of underwater evaluation nethods
tested at 51 sites within the study area. Ref erence charts
and preserved sanples of five substrate and three vegetation
types respectively were prepared to assist diver identi-
fication of these physical variables. Dive slates and data

sheets were devel oped (Appendix F).

Water Quality

Beginning in April 1984, bi-nonthly neasurenents of
tenperature, dissolved oxygen, pH and conductivity were
taken at ten permanent sites. El even inshore stations were
added to the sanpling schedule in June when rising water
| evel s had reflooded seasonally exposed areas. Al water
guality neasurenments were taken at 0.5 m depth intervals.
Secchi visibility, air tenperature, w nd and water
conditions were also recorded at each station (Appendix G.

Spawni hg Surveys

Several potential spawning areas were surveyed during
the observed or expected reproductive periods of yellow
perch and largemouth bass. Evi dence of habitat suitability
for spawning was assessed using a conbination of SCUBA,
physi cal habitat, and electrofishing surveys.

Yel l ow perch egg counts were conducted using SCUBA at

84



seven |ocations within East Bay during the observed April-
May spawning period. Al surveys were over silt substrate
types, four in permanently inundated areas and three in the
seasonal | y inundated zone. Egg skeins were counted by
divers swimming along 200 m transects randomy |ocated in
vegetated areas where relatively high concentrations of
adult perch were present. Dom nant substrate and vegetation
types were recorded.

Two surveys for evidence of |argenouth bass spawni ng
were al so conpl et ed. Physical habitat in a |arge backwater
area, locally known as the "Bass Pond" and contiguous wth
the | ake at summer el evations, was evaluated as potentia
spawni ng habitat . Fi sh observations were recorded and water
quality data collected during this md-June survey. The
second, a nore extensive electrofishing survey, was con-
ducted in early July along eastern shores of South Bay where
catches of this species had been reported by fishernen
Nearly 2 km of inshore habitat (< 1.5 m deep) were sanpled
at night by electrofishing. Sanpling efforts were concen-
trated in or around structural cover generally preferred by
this species.

Larval fish

I nshore and offshore areas of South Bay were inten-

sively sanpled for larval fish fromlate March through late

May 1984 with a half-nmeter dianeter plankton net. Al of
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the South Bay shoreline and several offshore habitat types
were surveyed. Tows were conducted over varying distances
and positions in the water colum and during day and night
hours to determne optimal tinmes and procedures for stan-
dar di zed sanpli ng. Exploratory sites were established in
June and sanpled nonthly June through August.

The half-neter net was constructed of 900 mcron N tex
mesh and equi pped with a Ceneral Cceanics flowreter, 13.5 kg
| ead wei ght, and plankton cup. During standard sanpling the
net was suspended froma 2 m PVC outrigger nounted near the
starboard bow of the boat. This gear was towed close to the
shoreline in inshore areas and between predeterm ned conpass
points in offshore areas. Standard tows were at idle speed,
with floweter readings taken before and after each tow

The volunme of water filtered by the half-neter net
during each tow was calculated from the difference in flow
meter readings nultiplied by a calibration factor. The
calibration factor was derived from a series of tows over a
known distance at a given speed using the fornula: = [%L
uhere C is the calibration factor (m3 per revolution of the
floweter), A is the area (mz) of the net opening, L is the
length (m) of the tow, and D is the nmean difference in
revol utions between beginning and ending flow neter

readi ngs. Total catches of larval fish were paired wth

associ ated water volumes. Catch per unit effort (CPUE) was
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3
measured as fish per m of water filtered.

Speci mens from each tow were washed from the plankton
cup into a collection jar in the field and preserved in 5%
formalin stained with Rose Bengal . In the | aboratory,
|arval fish were separated from vegetation and debris and
stored in vials containing a mxture of 74% distilled water,
15% net hyl al cohol, 10% fornalin, and 1% acetic acid. Al l
specinmens will be neasured and identified to the | owest
taxonom ¢ unit possible.

- f i s h

Si xteen seine sites in shoreline habitat types,
designated as S through S16, were chosen for exploratory
juvenile fish sanpling during June through August 1984
(Figure 2). Sanpling was conducted with a 106.7 m by 24 m
beach seine constructed of 6.35 nm heavy delta square nesh
knotl ess nylon netting. St andar di zed seine hauls were nade
by extending the seine perpendicular to shore by boat and
towing it in a half-circle back to shore. Both ends were
then sinultaneously hauled in to shore by hand.

The surface area covered in a seine haul was cal cul ated
by determining the area of a half-circle with a circum
ference of 213.8 m (twice the length of the seine! and a
radius of 34.0 m Area (seine haul) :'Tf'r2/2 = 1814.9 mz.

Al captured fish greater than 100 mm TL of the target
species were neasured, marked with tags or fin scars and

clips, and released. Captured fish less than 101 nmm TL were
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identified, counted, a subsanple neasured and wei ghed, and
rel eased. Wien many small untaggable fish were caught in a
seine haul, dipnets were used to estinate total catch. All
fish in five dipnets containing fish in a given size range
were counted to give the nean nunber of fish in that size
range per dipnet subsanple. This mean was multiplied by the
nunber of dipnet subsanples required to count the remaining
fish. The product was added to the sum fromthe five
counted dipnets to estimate the total nunber of fish cap-
tured.

Experi mental batch-marking was conducted on subsanpl es
of yellow perch at sites S2, S3, and Sb. A conbi nati on of
soft dorsal fin-ray scars and paired-fin clips was used for
marking fish fromeach site. Al fish fromeach site nmarked

in this manner were in the 101-150 nm size range.

Adult fish

Experinental sanpling for adult fish was conducted at
five sites (Figure 2) from March through June 1984 using
three fyke traps. Only three of five sites were sampled at
any one tinme. Fyke traps were 1.8 min dianeter and con-
structed of #15, 25.4 mmtarred nylon nesh. Up to 122 m of
25.4 mm nesh lead material in 30.5 mlengths, 1.3 m deep,
was used on inshore and offshore sides of eacn trap. In-
shore |eads extended to the shoreline. Traps and |eads were

anchored with fence posts in soft bottom areas and cenent
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bl ock clusters in rocky bottom areas. The traps were
checked two to seven tinmes per week and noved as necessary
when water |evels fluctuated. Al traps were renoved by the
end of June.

Adult fish were captured June through August 1984 in
experimental sinking multifilament gillnets neasuring 381 m
by 1.8 m Nets were constructed of five 76 m panels wth
square nmesh sizes ranging from 191 mMm to 508 mm G| net
sanpling was conducted at 20 exploratory stations (Figure 2)
with two nets set at each station. Nets were checked hourly
during sanpling periods of 05 to 3.0 hours.

Al trapped and gillnetted fish of the target species
were neasured, weighed, and tagged. Scal e sanples were
taken and sex determ ned, when possible, prior to fish
rel ease. Tagged fish recaptured by either nmethod were
remeasured and the |ocation and nethod of capture recorded.
The original nethods and |ocations of captures were

determ ned from previous data records.
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RESULTS
LAKE

Habjtat Evaluatiop

Prelimnary review of LANDSAT photographs, sedinent
di stribution data, and bay norphonetry suggests two dis-
tinct subareas within South Bay (Figure 3). LANDSAT phot o-
graphs of Flathead Lake, taken during peak runoff in June
1974, reveal a continuous sedinent plunme from the north
boundary sout hwest through Polson Bay to the river outflow
Al though this plune was one of the nost intense since 1964
(J. Stanford, pers. comm), it does infer basic differences
in the current patterns between Pol son and East Bays. The
eastern margin of this plume was approximted by the boun-
dary line separating the Polson (1) and East Bay (Il) sub-
areas (Figure 3). Sediment distribution data from Lorang
(1982) are also consistent with this subarea division.
Coarser, transported sand types were reported within subarea
| only, but were nore related to prevailing w nds and wave
energy dynamics. The noticeably bi-Ilobed shape of the
entire bay offers additional justificaticn for two physi-
cally distinct regions within the study area. Pol son Eay,
the larger of the two, has its principal axis (A) running
sout hwest from the main | ake connecticn to the outflow The

second, East Bay, has it primary axis (A2) extending south-
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Figure 3. Major subareas within South Bay based on water current,
sediment type, and general morphometry. North and south
study boundaries are also shown.
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east, nearly perpendicular to the first. Conpari sons of
aerial photographs further delineate East Bay as a noti ce-
abl e subarea by the unique presence of persistent aquatic
veget ati on.

Planinetric analysis of the total study area indicated
that approximately 18.1%,0r 986 ha, is within the maxi num
drawdown zone (Figure 4). O this area regul ated by
hydroel ectric operations, 71.Q% is located in East Bay (II).
This subarea conprises only 30.4% of the total study
area which in turn represents 10.7% of the total |ake
surface.

Overlays of three depth intervals and five substrate
types resulted in 12 out of the 15 habitat types possible
(Figure 5). The three possible types not found in the study
area were shallow sandy mud (SSM, deep sandy nud (DSM, and
deep untransported sand (DS2). Al t hough in the sane
category as one of the types tabulated in Figure 5, nine
additional evaluation areas resulted from map overl ays.
These secondary areas were evaluated separately because they
were not contiguous with larger, simlar areas, or were not
| ocated within the sane physical subarea (I or 11).

SCUBA, shoreline, and aerial surveys generally
confirmed mapped boundaries and habitat type honobgeneity
based on the data of Lorang (1982), but several inconsis-

tenci es were observed. Seasonal | y inundated portions of
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Habitat Types

Transported Untransported Sanay Sanay Huday

Sand Sand Cobtle Mud Ooze

Depth Interval (S1) (S2) (SC) {SM) . {M0)
S-Shallow (less than 3 m) ss1 ss2 ss¢ ssM¢e | sw
M-Middepth (3 m to less than 6 m) MS1 MS2 MSC MSM MMO
D-Deep - (greater than 6 m) MS1 DS28 DSC pSMs DMO

#These types not observed within the study area.

Figure 5. Habitat types of South Bai, Flathead Lake, based on
water depth and substrate type (from Lorang 1982).
Polson (I) and East Bay (II) subareas are also shown.

95



Pol son Bay (I), typed as sand (Ss2) and nuddy ooze (SMO),
contai ned extensive areas of cobble and gravel respectively.
Large deposits of cobble and boul der were also observed in
habitat types in both Pol son and East Bays mapped as sandy
mud (MSM) or nuddy ooze (MMO). A third and recurring incon-
sistency was the |ack of observable boundaries between finer
substrates, particularly the sand, sandy mud, and nuddy ooze
types. It should be noted that these smaller substrate
types were not easily distinguished by eval uators.

Shoreline surveys of seasonally inundated habitat
types during the drawdown period permtted the nost
extensive and |east costly groundproofing of the
associ ated substrate types. Under wat er surveys of
permanently inundated areas were best conducted using SCUBA
and a towed two-man dive sled (Appendix H). Excessi ve
water depths precluded visual evaluation of these regions
from the surface. Free swi mmng SCUBA or snorkel surveys
were wel)l adapted to evaluations of shallow areas and areas
with extensive vegetation or structure, the latter being
hazardous to safe boat navigation. Use of aerial
phot ographs resulted in the |ocation of major areas of
vegetation , sedinent deposition, and anomal ous substrate
types not previously mapped. Substrate sanples alone were
not Sufficient to groundproof relatively large habitat types

because they represented an unacceptably small percentage of
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the total sanple area.

The depth component of each habitat type was ground-
proof ed using sonar surveys. In all, a total of 53,280 m of
transect were sounded (Table 2). I ndi vi dual transect
| ocati ons and correspondi ng subareas a shown in Figure 6.
Based on transect data, nean and maxi mum depths for subarea
I were 5.19 m and 10.63 m respectively. Conpar abl e figures
for subarea Il were 3.48 mand 6.02 m A gradual increase
in depth was observed towards the central axis of each
subarea and towards their respective northern boundaries as
wel | . The nean depth for all transects conbined was 4.62 m
and the maximum 10.63 m the sanme as that reported for
subarea |. Average transect length was 3,552 m

Seasonal |y inundated areas, or those |less than 3 m deep
at maxi mum | ake | evels, conprised an average of 10.4% of
each transect (Table 2). This proportion is substantially
| ess than the 18.1% determ ned using planinetric methods and
the data of Lorang (1982). Furt her conparisons of depth
data fromthis study with that of Lorang (1982) were not
possi bl e because lake elevation reference neasures were not
reported in the latter study. Bat hynmetric maps prepared by
the MDFWP incorporate nuch of the Lorang (1982) data for
South Bay and thus could not be used for independent
conparison either. However, gross trends in bottom contour

data are simiar in this and the studies cited.
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Tztle 2 .  Mean anc maximum Lransect depths and transect proportions within
seasonally inuncated areas of South Bay, Flathead Lake.

Total mean maximum Seasonally inundated
Transect no. length(m) depth(m) depth{m) length(m) %
1 2820 4.16 4.96 229 8.1
2 3920 4.67 5.64 222 5.7
3 4140 4.90 . 5.64 257 6.2
4 3930 5.26 6.43 250 6.4
5 3860 5.7 6.45 : 72 . 1.9
6 4530 5.62 6.58 © 106 - 2.3
7 4210 5.86 6.40 . <o5% <0.5%
8a** 525 2.21 3.02 413 78.7
b 3905 - 5.46 >-08 6.68 61 1.6
9a** 230 3.34 417 87 37.8
b 280 3.95}4.91 6.00 45 16.1
c 2660 5.15 6.97 61 2.3
10 2070 5.75 10.63 7 3.4
11 3960 4.68 6.02 103 2.6
12 3680 3.95 5.48 446 12.1
13 2970 3.21 4.67 696 23.4
“ 14 2810 3.16 4.26 709 25.2
15 2780 2.42 3.58 1722 61.9
Total 53,280 - - 5550 -
X 3,552 4.62 5.75 370 10.4
std. dev. 728 1.05 . 1.66 433

® Assumed to be zero for summary statistics.

% Subunits combined and weighted by transect before computing
sumomary statistics.
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ure 6. Permanent habitat evaluation transeccs in
South Bawv, Flathead Lake.
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Lake elevation data for the past seven years (1977-
1983), recorded in Polson by the Mntana Power Conpany, are
summari zed in Figure 7. These years were chosen for
eval uati on because they represent a discrete period of dam
operation according to state researchers (Decker-Hess pers
comm.). The'mean and range of nonthly elevations are
plotted for those years eval uated. Maxi mum sumer | ake
| evel s (881.8 m), controlled by Kerr Dam were reached in
July and observed as |ate as Septenber. The m ni num
el evation (878.7 m) was reached nost often in Mrch and
occurred on a less regular basis than the recreationally
mandat ed maxi mum This mninum was observed in March in
four out of the seven years exanmined (1977-83),twice in
February (1979, 1980),twice in April (1977, 1980), and in
all three of these nonths in 1980. |In contrast to the
relative stability of mninmm and maxi rum el evations, rmuch
greater fluctuations in mean nonthly elevations were ob-
served during the drawdown (September-March) and fill
(March-July) periods, particularly the latter. The great est
range (2.35 m) in nmean nonthly elevation was observed in
May, a nonth of rapid filling.

Phot ographs were taken nonthly at sixteen pernanent
stations. Periodic evaluation of these photographs resulted
in the addition and deletion of several stations in order tc

increase the anmount of qualitative data collected in areas
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nost affected by |ake |evel fluctuation. No detail ed

anal ysis of photos for napping of habitat types has yet been
per f or ned. Detailed locations of established photo stations
and subject references have been prepared (Appendix D).
Water Quality

Water quality data reported herein are limted to a
four-nonth period of 1984 and therefore cannot reflect the
true annual neans or ranges of the variables neasured. Mean
water tenperature at- 2 m depth in South Bay ranged from a
low of 5.3” Cin April to a high of 21.6° C in late July
(Appendi x F). A gradual warmng trend was observed in both
subareas during the sanpling period, with tenperatures
averaging 0.6 °C higher in the East Bay (II) subarea. \ater
tenperatures neasured on the surface were consistently nore
variable than corresponding tenperatures at 2 m, but also
indicated that East Bay was usually warner than Pol son Bay
by approximately 0.8°C for the period sanpl ed.

Mean dissol ved oxygen concentrations were observed to
decline with increasing water tenperatures at all stations
and dept hs. No apparent stratification was observed. Mean
di ssol ved oxygen concentrations at 2 m ranged from a high of
12.73 mg/1 in April to a low of 9.55 mg/l in July.

Measurenents of pH were relatively stable during the
April -July sanpling period and showed no apparent trends

t hrough tine. The range in pH was simlar for surface and
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2 m readings, and between both subareas. The range observed
was from8.2 to 8.6.

Mean conductivity was also relatively stable in all
areas with a range of 170.0 uS/cm to 177.5uS/cm observed.
No consistent trends for this variable were noted between
subareas | and Il for the period sanpled.

Mean val ues and standard deviations for all water
quality parameters were sunmmarized by depth and subarea
(Appendi x I).

Spawning Surveys

No largemouth bass or evidence of spawning was observed
during the June 15 evaluation of the “Bass Pond,” a |arge
backwat er ar ea. The only access to the |ake, a channel
whi ch exists at nmaxi num | ake el evations, was bl ocked by two
beaver dans. One of the danms had been stabilized by woody
veget ati on. Enmer gent and subnerged vegetation were
extensive throughout the area and the average depth was
approximately 1 m. The only fish observed during the
extensive survey were three bull heads and one sunfish
neither of which were identified to species. No nests of
any type were observed.

The second survey for |argenmouth bass, conducted in
East Bay on July 2, was al so negati ve. No individuals of
this species were collected or observed during night

el ectrofishing of nearly 2 km of inshore habitat. A though
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wave-induced turbidity reduced visibility and electrofishing
efficiency, it did not prevent the capture of other species
known to frequent this portion of the | ake.

Yel | ow perch spawning surveys conducted in April and
May resulted in few observations of egg skeins for this
Speci es. No yellow perch eggs were observed during two
snorkel surveys (550 m total) conducted in East Bay on Apri
11. However, several l|arge congregations of adult vyellow
perch were observed from the boat in nearby areas of nearly
100% bottom vegetation. Vegetation was dom nated, in order,
by Chara, Potamogeton and Myriophyllum. During a second
East Bay survey conducted on May 17, 18 egg skeins were
counted along two of the five 200 m transects eval uated
Fifteen of these skeins were inside the wings of the Bird
Point fyke trap while the other two were observed along a
single transect near the center of the bay. No eggs were
observed along the other three transects surveyed on this
date.

In contrast, relatively high densities of yellow perch
egg skeins were encountered incidental to habitat ground-
prcefirg dives made between April 11 and May 17. Approxi-
mately 50 of them were observed during one survey of 150 m
off a rccky point along the west shore. These and ot her
skeirs observed during the period between spawning surveys

~ere a-nost always attached to vegetation or occasional
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cobbl es and boul ders. The highest egg densities were ob-
served during this intervening period and coincided with
peaks in fyke net catches of yellow perch (Figure 8).
Larval Fish

A factor of 0.005383r: per flowreter revolution
resulted fromthe average of five calibration tows with the
hal f - neter net. A 15 mnute tow filtered approximately
180 m3 of water, and the distance travelled in this tine at
idle speed was conpleted within given habitat types on al
transects.

Experinental half-nmeter net sanpling resulted in
catches ranging from 0-100 larval fish per tow. Cat ch
anal yses have not yet been conpleted, hence CPUE results
will not be presented in this report. Di fferences between
inshore and offshore sites, time of day, and position in the
wat er colum were observed upon initial exam nation of
sanpl es. Catches were nmarkedly higher for all larval fish
species when a towi ng position just under the surface of the
wat er was used. Nighttine tows were also relatively nore
successful for capturing yellow perch. Because of this,
surface tows during night hours becane standard sanpling
protocol in June.

Catches from inshore sanpling areas were noticeably
hi gher than from of f shore areas. Ni neteen inshore and five

of fshore expioratory sites were established in mapped
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habitat types and each sanpled nonthly to determ ne general
distribution of target larval fish species.

Lake whitefish was the only species of larval fish
caught with half-nmeter nets in late March and April. Tot al
length of |ake whitefish larvae caught in these initial
sanpling efforts averaged 130 mm  This species was consis-
tently nore nunmerous in sanples from the sheltered, steep-
si ded northwestern-bays of South Bay than from any other
| ocati on.

Larval vyellow perch appeared in half-meter net catches
in early May and averaged 4.0 nm TL at that tine. Thi s
species was nore numerous in sanples from East Bay sites
than from any other sanple area, and higher catches were
observed from nore densely vegetated areas.

Juvepile Fish

Varying catch assenbl ages were observed at the 16 ex-
ploratory seine sites (Appendix J). Sites S1 and S2 (Figure
2) were the only sites where nountain whitefish or kokanee
wer e captured. Catches yielded greater than 50 yellcw
perch per haul in the 51-75 mm size range at sites S3, S6,
s10, s11, S14, S15, and sS16, and in the 76-1C0 nm size range
at site S15. Simlar yields of yellow perch in the 1C1-150
mm size class were encountered at sites S2, S5, S6, and S10.
Young-of -t he-year (YOY) | ake whitefish were caught at sites

s3, S7, S8, s10, and S14.
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Four hundred twenty four yellow perch, four |ake white-
fish, 40 nmountain whitefish, and 19 kokanee were captured by
sei ning and tagged. Al other captured fish over 100mm TL
were batch-marked by scarring soft dorsal fin rays and
clipping different paired fins. Left pelvic fins were re-
nmoved from 557 yellow perch at site S2, left pectoral fins
from 600 yellow perch at site S5, and right pectoral fins
from 200 yell ow perch at site S6.

Evyke Irapping

The Narrows |ocation accounted for the |owest catches
anong the five experinental fyke trap |ocations
(Appendix L). The area was difficult to sanple effectively
with the fyke traps due to limted shall ow water and
proximty to steep drop-offs. Because of this the site was
abandoned.

Trapping at all other |ocations was nore effective and
was conducted for varying time periods (Appendix L). In
general, nore fish were captured when additional |engths of
of fshore |lead material were added. An offshore lead length
of 122 m (three 91.5 m |l eads) was eventually inplenented at
all trap locations.

The dom nant target fish captured at all trap |ocations
was yel |l ow perch. The Bird Point |ocation yielded the
hi ghest catches of this species. Lake whitefish and bull

trout were caught intermttently at the Bird Point and
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Finley Point |ocations. No northern pike or largemouth bass
were captured with the fyke traps. (Appendix L).

Yel |l ow perch catch frequencies at all trap |ocations
exhi bited peaks between 15 April and 21 April and between
21 Hay and 24 May (Figure 8). During the tinme period
between and including these peaks, 84.8% of the yellow perch
captured were in spawning condition. Sixty percent were
femal e and 40% were nal e. Sizes ranged from 100 nm TL to
313 mm TL.

Catches of 1lake whitefish per trap day at the Finley
Point site were higher than at any other site (Appendix L).
Rel atively large nunbers were captured on 18 March and 25
April. Catches of |ake whitefish at the Bird Point site
remai ned steady at a rate of one to ten fish per week and
did not exhibit any obvious peaks. Lake whitefish were
captured in relatively |low nunbers at the Narrows, Wst
Shore and Golf Course trap sites.

A total of 22 bull trout were captured during fyke trap
sanpl i ng: five at Finley Point, nine at Bird Point, five at
West Shore, and three at Golf Course. Al'l except one were
over 400 mm TL (Appendix M).

Cat ches of kokanee in fyke traps were not significant
with the exception of a single catch on June 8at the Bird
Point site. On that day 13 kokanee were captured, ranging
in size from300 mm TL to 330 mm TL. The trap had been

fishing for two days.

108



number of captured fish

260_

240

220

200

140

120 ]

March

Figure 8.

April i May June

Totzl catch by date cf vellcw perch from all fyxe
trars in South Bay, #archk through Jure 198a.

109



Gllnetting

Based on experinmental sets (Appendix K), a tine
interval of two hours was selected as optimm for gillnet
sanpl i ng. Sets for less than two hours resulted in small
sanpl e sizes at sone |locations, and nortality increased wth
| onger sets. Hourly checks were necessary to mnimze
nortality of nore sensitive species such as |ake whitefish
and bull trout. Al gillnet sets conducted on and after
August 8, 1984 were for two-hour tine periods.

Yell ow perch was the dom nant target species caught
during gillnet sanpling. Ei ght hundred and eighty nine
yell ow perch, six bull trout, and six |ake whitefish were
captured in 5825 hours of gillnet fishing. Adults of the
sal monid species were not encountered after June 12, 1984.
No northern pike or largenouth bass were caught with this
sanpl i ng net hod.

Tag Returns

Six of the 22 bull trout over 400 mm TL which were
tagged during 1984 were recaptured by anglers (Appendix
M). Five were captured in the Upper Flathead R ver, and one
-at the Polson Gty Docks. This resulted in a 27.3% catch
rate of all bull trout 400 mm TL tagged in South Bay.

One hundred fifty eight tagged yellow perch were recap-
tured with fyke traps, gillnets, and by anglers. One

hundred twenty eight yellow perch tagged at the Bird Point
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trap and six tagged at the West Shore trap were recaptured
in those sane traps. Forty three of these fish (34%) were
recaptured within one or two days of tagging. The range of
days between capture and recapture for the remaining 66% was
bi nodal, peaking at 7 and 13 days. These fish were al
tagged on or before 25 April, 1984, and recaptured on or
before 4 June, 1984. Fourteen yell ow perch were recaptured
at or near original tagging |ocations by anglers. The

time period between capture and recapture ranged from |-109
days. Two femal e yell ow perch, tagged at the Finley Point
and Bird Point traps, were recaptured in the Wst Shore
trap. The fish from Finley Point was recaptured 11 days
after tagging, and the fish fromBird Point, 17 days after

t aggi ng. Seven yell ow perch tagged at the Bird Point trap
were recaptured by anglers along the western shore of South
Bay. One yellow perch was recaptured in a gillnet on August
1, 1984 at the northern end of Finley Point. It was tagged

57 days earlier at Bird Point.
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DI SCUSSI ON

Habitat evaluation within South Bay resulted in the
mappi ng of major physical habitat types and the devel opnent
of field methods needed to conplete phase Il of the study.
Al t hough physical data collected this year identify poten-
tially inportant habitat variables, insufficient data are
available at this prelimnary stage to define significant
fish-habitat relationships.

Oiginal habitat types in South Bay (Figure 5) were
generally confirmed by groundproofing. However, these types
were based on nean dianeter of the associated substrate and
do not necessarily delineate habitat types according to their
ecol ogical significance to the fish species of concern.
Platts et al. (1983) discuss the potential shortcom ngs of
substrate evaluations which rely solely on nean particle
di amet er. They note that substrates with simlar geonetric
means may have very different suitability regarding sal nonid
fry emergence and survival. Stuber et al. (1982) use the
dom nant substrate size, not nean substrate diameter, to
determine the relative suitability of substrates for |arge-
nmout h bass reproduction. In this study, the sandy nud (SM
and sandy cobble (SC) substrate types were reported to have
the sane nean particle dianeter (0.23 m) (Lorang 1982), but
may have different suitability to target fish species if the

mud or cobble conponents predom nate. For this reason the
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substrate categories used in the evaluation of habitat for

| argenpbut h bass (Stuber et al. 1982) will be adopted and the
original types reclassified accordingly. This should result
in a nore ecologically based evaluation of South Bay sub-
strates.

In addition to substrate and depth conponents, vegeta-
tion and cover variables will be incorporated in the FY85
habitat types. The inclusion of these factors is based on
their observed inportance to the target species, particu-
larly yellow perch (Walburg 1979; Nelson and Hel fman 1977).
Percent cover (eg. vegetation, brush, debris, standing
timber) in littoral areas has been shown to be inportant to
yell ow perch reproduction and as a neasure of food avail -
abiiity (Krieger et al. 1983). Direct observation in this
study has al so docunented extensive use of subnerged (Chara,
Mvriophyilum, and Potamogeton) and energent (Scirpus, ITypha)
vegetation by adult and juvenile yellow perch. An appar ent
correlation between finer substrates and rooted nacrophytes
may facil itate mapping of the latter and inprove estimation
of related cover types. Utimately, the conbination of
three cover types (vegetation, other cover, no cover) and
five substrate types (silt, sand, gravel, cobble, boul der)
will produce a maxi mum of 15 potential habitat types within
the study area.

Lake elevation data (Figure 7) illustrate the annually
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repeating pattern of spring fill and fall drawdown in
Fl at head Lake. Conpari sons of observed and projected |ake
el evations also reveal that actual |ake levels were as nuch
as 1.25 m above and 0.85 m below anticipated elevations.
Considering this pattern of fluctuation and its potenti al
inmpact on fish habitat in the drawdown zone, nost notably
shal |l ow water spawning areas and vegetative cover, three
eval uati on periods are suggested. The periods are charac-
terized by different conbinations of |ake elevation nd the
presence or absence of vegetation. The first period is
during mninum elevations, typically January through April,
and includes only permanently inundated habitat types. The
second period, from June through July, includes both per-
manently and seasonally inundated areas, the latter pre-
sumably before revegetation. The third period is during
maxi mrum el evations, the same as the second, but later in the
year (August through October) when seasonally inundated
zones have again becone heavily vegetated. Lake el evations
will be carefully nonitored during all three evaluation
periods and subsequently related to fish habitat and distri-
buti on data.

G oss physical differences within the South Bay study
area support subarea stratification of the proposed habitat
eval uati on. Stratification of the study area into nore

physi cally honogeneous units wll reduce the variability of
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random sanpl es and thus increase the precision of overall
sanpling (Johnson and N elsen 1983). |In addition to the
stratification based on substrate-cover type and seasonal
versus permanent inundation, observed differences in current
patterns, sedinment transport, and overall bay norphonetry
all suggest that increased sanpling efficiency will result
from separate anal yses of the Polson and East Bay subareas.
Exam nati on of LANDSAT photographs and sedinent distribution
data (Lorang 1982) both indicated that East Bay is |ess

i nfluenced by prevailing waves and | ake currents. Trans-
ported sedinments are virtually absent from East Bay which
is characterized by shallower average depths (Table 2) and
ext ensi ve vegetation. The absence of transported sedinents
within East Bay is consistent with the findings of other
researchers (More et al. 1982, Stanford et al. 1983) who
reported a natural southward novenent of turbid surface
waters towards the |ake outfl ow This natural current pat-
tern, which bypasses East Bay, apparently mninmzes sedi nent
deposition in this area. Such mgjor differences in sub-
strate type and its relative suitability for the growh of
vegetation could influence the distribution of yellow perch
(Krieger et al. 1983), the nbst abundant target species, and
t hus should be considered in the sanpling design. Qui de-
lines for lacustrine habitat evaluatons (Terrell et al.

1982) also infer that a Polson and East Bay subarea, each
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with a major sanpling axis, would best sanple the norphone-
trically bi-lobed study area.

Planinmetric analyses of the study area also show East
Bay to be disproportionately influenced by |ake |eve
fluctuations. Because of its contrasting shall owness, East
Bay encloses nearly three fourths (71.0% of the tota
drawdown zone, yet conprises less than one third (30.4% of
t he study area. The relative inportance and support for
separately evaluating East Bay is denonstrated by its
substantial contribution to the yellow perch fishery.

During a conparable two week sanpling period (4/g/84-

4/ 24/ 84), vyellow perch catch rates at Bird Foint in East Bay
were nearly ten tines greater than those of the next nost
productive sanple site in South Bay. Utilization of vegeta-
tive cover by target fish species, reduced during drawdown
peri ods, also dictates conprehensive evaluation of this
apparently inportant subarea.

A variety of field nethods were used and eval uated
during the FY84 study year. Deeper, permanently inundated
areas were best surveyed using SCUBA divers on a towed two-
man sled. This conbination resulted in the nost efficient
surveys based on air consunption and total area visually
eval uat ed. Future evaluations of wunobstructed, deepwater
habitats will be conducted using this technique. Shal | ow

water habitat types in seasonally inundated areas, and those

116



with obstructions or extensive vegetation, were effectively
sanpl ed by snorkeling. This nethod will be used in simlar
areas in FY85. Al survey nethods will be standarized to
ensure conparibility of collected data.

Water quality neasurenents are |limted to the period
April through July (Appendix |) and are thus insufficient
to accurately define the annual range of these variables
W thin South Bay. Al t hough conplete ranges are as yet
unavai l able, data collected to date are consistent with
simlar nmeasurenents for the entire | ake taken by the
Mont ana Departnent of Fish, WIldlife and Parks (Hanzel
1970). State researchers also reported that recent studies
o 7 Flathead Lake water chem st ry showed no maj or changes
fromthe relative stability docunented in nuch earlier
st udi es.

Surface water tenperatures increased gradually during
the reported period and were paralled by the slightly cooler
and |less variable tenperatures at 2 m depth. Except for
May, water tenperatures in East Bay were consistently warnmer
than those observed in the Polson Bay subarea. Variation
between 05 m depth intervals was usually slight or
nonexi stent and suggest that 10 m depth intervals wll
suffice future sanpling needs.

QG her water quality readings also indicated relatively

stable profiles and the adequacy of a 1.0 m depth interval
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for sanpling purposes. Di ssol ved oxygen neasurenents were
inversely related to water tenperature and renai ned well
above the 8 ng/l concentrations considered optimm for
| argenputh bass (Stuber et al. 1982),the nost tolerant
target species. Surface and subsurface waters appeared well
m xed regarding pH and conductivity. Wt hout year-round
nmeasurnents of pH evaluation of its suitability for al
target species would be prenmature. However, existing ranges
fall within the slightly alkaline conditions considered
optimal for growmh of yellow perch (Krieger et al. 1983),
northern pike (Inskip 1682), and |argenouth bass (Stuber et
al. 1982). Conductivity was also fairly uniform throughout
the study area but was not evaluated with respect to the
target fish comunity. As a general neasure of |ake
fertility (Lind 1974), the conductivity may indirectly
constrain fishery potential, but it is unlikely that it
directly influences fish distribution within the study area.
However, the high correlation between suspended solids and
total phosphorous in Flathead Lake (Stanford et al. 1983)
suggest that production of vegetation, potentially inportant
as fish cover, may be linked to differences in sedinent
distribution patterns between the Polson and East Bay
Subar eas.

Spawni ng surveys for yellow perch apparently bracketed

the major reproductive period of this species in South Bay.
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Low egg skein counts during the two surveys conplenmented the
relative peaks in yellow perch catches (Figure 8) during
the intervening period. These peaks in yellow perch
activity, likely related to increased spawni ng novenent,
were also reflected in high incidental egg skein counts nade
during other SCUBA dives. Future surveys wll be conpleted
in all habitat types during the observed spawning period as
indicated by fish sanpling data and surface water tenpera-
tures approaching 7.45°C. This tenperature was the nean
observed for East Bay during the apparent spawni ng peak.

Simlar surveys for l|ake whitefish were not conducted
because this species does not spawn untii water tenperatures
drop to about 7.8°C (Scott and Crossman 1973. These tenp-
eratures are usually not observed in Flathead Lake unti
| ate Cctober or early Novenber (Stanford et al. 1983)
Because this species is a broadcast spawner (Brown 1971),
egg counts or simlar survey nethods may be inpractical and
larval fish distribution may subsequently be used to assess
rel ati ve spawning habitat suitability. As with yellow perch,
spawni ng assessment efforts wil center on the observed
reproductive period.

Nei t her |argenmouth bass or northern pike were observed
or collected during any fish sanmpling in South Bay. The
absence of these species from all fish sanples suggests that

they are not present in the study area, or if so, remain in
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exceptionally low densities. According to available state
records, |argenmouth bass were last planted in South Bay

in August of 1973 (MDFW 1984). Simlarly, the presence of
northern pike in South Bay has not been docunented in over
ten years, the l|last catches being reported in 1972 and 1973
from Stone Quarry Bay (Hanzel 1976).

South Bay fish sanpling locations and nethods were
oriented around the mapped habitat types based on depth and
substrate type. Habitat types were experinentally eval uated
this year with fish sanpling nethods, and each wll be
sanpl ed systematically over the duration of the study to
determne the relationship of fish populations and their
various life stages to aquatic habitat in South Bay.

Results will be correlated with habitat quality, habitat
quantity, lake surface elevation changes, and selected water
gual ity paraneters.

Lake whitefish and yellow perch |arvae concentrate
along the shorelines of |akes and reservoirs (Faber 1970,
Reckahn 1970, Scott and Crossnan 1973, Krieger et al. 1983),
thus nore larvae of these target species were expected in
hal f-nmeter net catches from inshore habitat types than from
of fshore habitat types. Experi nental sanpling confirned
t hese expectati ons. To evaluate the spatial and tenporal
distribution of larvae in littoral habitat types, inshore

areas were sanpled during June through August with nore
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intensity than offshore areas. Larval fish sanples
collected this year have not yet been conpletely anal yzed.
Initial observations indicate that larval fish species com
position and abundance are variable between sanples wthin
habi t at types. In future sanpling years, four lo-mnute
tows will be conducted nonthly in each habitat type.

Shorter tows should produce less variability (Faber 1970),
and nmultiple tows will be subject to statistical testing for
variance and conparison regarding larval fish utilization
within and between habitat types. The addition of another
hal f-nmeter net to the existing sanpling protocol wll allow
concurrent paired tows, nmaximzing efficiency in collection
of rzlicate sanples.

The hal f-neter net procedures used to collect l|arva
fish were effective on d1 transects until |ate August, when
excessive vegetation interfered with boat operation and
sanple collection along East Bay transects. Larvae were
still being captured at that tine on |less vegetated tran-
sects. Al ternative sanpling methods such as passive |ight-
traps (Faber 1982) are being considered to sample inacces-
sible habitats in the future.

Faber (1970) and Reckahn (1970) found that |larval |ake
whitefish heavily utilize steep shoreline habitats. Preli -
mnary analysis suggests that our data substantiate this

observaticn, as large nunbers of |ake whitefish |arvae were
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collected in the steep-sided enbaynents of northwestern
Sout h Bay. Because larval fish are subject to the effects
of winds and currents due to their small size and

undevel oped nuscle and fin structure (Houde 1969, d ady
1976), it is not known if the specinmens captured in these
areas were originally spawned there or were transported
there after hatching. To better identify inportant spawning
habitat for this species, gillnet sanpling for adults in
reproductive condition will be conducted when |ake whitefish
spawn in Novenber through January.

Site conditions necessary for effective seine sanpling
include shoreline accessibility with the sanpling boat and
equi pnment, shallow water depth, and absence of obstacles
such as barbed wire, pilings, and buoys in the seine area.
These constraints may bias seine catches by selecting
against fish associated with |arge imovable structures,
marshy shorelines, or shorelines with dense overhanging
cover. However, seines are generally selective for small,
shal | ow-water schooling fish associated with snooth
substrates (Hayes 1983). Beckman and Elrod (1971) and
Nel son and Wal burg (1977) reported excellent success in
capturing juvenile yellow perch in reservoirs using beach
sei nes. Seining was simlarly successful in our study, wth
hi gh CFUE observed for yellow perch 50 to 150 nm TL.

Due to the aforenentioned constraints and to the em

122



phasi s placed on devel opnent of standard methodol ogy, not

all shoreline habitat types were sanpled this year. Sel ec-
tion of sites in unsanpled habitat types will be conpleted
next year. Site S8 was dropped from consideration as a

per manent sanple site due to |limted access. Al'l other
locations will beretained as permanent sanple sites.

There were thousand-fold differences in catches of
juvenile yellow perch between seine sites within and between
habitat types (Appendix J). To assess this variability, two
sites in each habitat type will be designated as pernanent
seine sites and sanpled during the three evaluation peri ods
outlined for habitat assessnent.

Dom nant catches of individual size classes (50-75 mm
76-100 mm 101-150 nmm) of yellow perch were apparent in
different habitat types (Appendix J), which may suggest
utilization of different habitat types by different age
cl asses. The 76-100 nm size class was dom nant only in one
of the west shore seine catches, S15. It is likely that,
due to the zater sanpling date for this site, fish of this
Size were included in the 51-75 mm size class captured
earlier in the year. Sanpling in other areas during the
tine intervals indicated will further assess age structure
and growth patterns of juvenile yellow perch in South Say.

Fyke trapping was an efficient nethod of capturing

| arge nunbers of target fish species for tagging purposes
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and for assessnent of tenporal changes in fish novenent.
The use of extensive lengths of lead material on the traps
was possible during |lower |ake surface elevations. Thi s
enhanced trap efficiency by collecting fish from a |arge
area around each trap. As | ake surface elevations
increased, fewer fish were captured, trap stability was
reduced, and fish renoval from traps becane nore difficult.
Additional traps will be used in FY85 to increase sanpling
data regarding spatial distribution and novenent of target
species in South Bay during low |ake surface elevation
peri ods.

The distinctive peaks exhibited in yellow perch catches
from fyke traps fell within tw discrete time intervals:
12-20 April and 21-27 May (Figure 8). Because of the
| arge percentage of fish in spawning condition captured
during the intervening time period, it is likely that the
peaks represent pulses in the well-docunented mgratory
spawni ng behavi or of yellow perch (Scott and Crossman 1973,
Thorpe 1977, Weber and Les 1982). In Lake W nnebago, a
large regulated |ake in Wisconsin, onset of spawning was
correlated with tine of ice breakup, and length of spawning
with mean daily water levels (Wber and Les 1982).
Harrington (1947), Anundrud et al. (1974) and Thorpe (1977)
relate onset and length of spawning to increasing water

t enper at ur es. Trapping results will be related to tenpera-
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ture, water elevation and ice breakup data to determ ne
their influences on spawning activities in South Bay during
FY85.

Gllnet sanpling during high |ake |evel elevations was
an effective nmethod of collecting fish for tagging purposes
and for determning relative abundances regardi ng habitat
types. Due to the experinmental nature of site selection and
to the unstandardi zed gillnetting effort throughout the
study area this year, catches from different sanple sites
were not conpar ed. Only one marked fish was recaptured wth
this nethod. Increased gillnetting efforts, and the greater
nunbers of marked fish in the system should heighten the
future efficiency of this sanpling nethod in determning the
distribution of adult fishes in South Bay during high iake
level elevations. Al habitat types will be sanmpled with
giilnets three tinmes a year, during the three evaluation
peri ods previously described.

Anal yses for age class structure, |ength frequencies,
and condition factors are being conducted on all adult fish
captured during FY84. Results will be presented in the FY85
Annual Report.

Seeral reports were received regarding anglers that
di scarded tags from fish captured in South Bay. Future

newspaper announcenents and nore signs at access areas and

|l ocal stores should pronote public awareness Of the study
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and increase tag-return rate, especially during the ice-
fishing season.

A catch rate of 27.3% of all tagged bull trout 400 mm
and |arger from South Bay was observed this year, a very
high exploitation rate for 22 tagged fish. Trappi ng activi-
ties in FY85 will provide a |arger nunber of tagged bul
trout before next year's spawning season, and fishing nort-
ality will be closely nonitored.

Large nunbers of tagged yellow perch were recaptured by
anglers and fyke traps at their initial tagging location in
East Bay. Movenents of up to 6.7 km from East Bay to Pol son
Bay sites were noted for sone individual fish. Present data
are insufficient to determne if these novenents are random
or related in sone way to changes in |ake level elevations

or reproductive condition of the fish.
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APPENDI X A

Summary of fisheries data collected from the
| oner Fl athead River.
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ELECTROFISHING SUMMARY

Location : Date . Species No. Captured Size Range (mm)
Sink Hole 03-09-84 LMB 6 277-346
Perma # 03-20-84 MWF 221 207-412
" 03-20-84 Rb 5 243-440
" 03-20-84 LL 3 251-580
" 03-20-84 DV 1 672
Perma #2 03-21-84 MWF 115 128-380
" 03-21-84 Rb 2 262-290
" 03-21-84 LL 1 602
" 03-21-84 NP 1 - 996
Perma f 03-27-84 MWF .
" 03-27-84 Rb .2 -228-254
" 03-27-84 DV 2 524-705
" 03-27-84 LL 1 333
Perma #2 03-28-84 MWF
" 03-28-84 Rb 2 234-251
" 03-28-84 . LL 1 410
" 03-28-84 NP 1 670
Buff. #1 04-01-84 MWF 221 150-375
" 04-01-84 LL 4 363-473
Buff. #2 04-02-84 MWF 351 129-402
" 04-02-84 LL 10 327-552
" 04-02-84 NP 2 676-7€0
" 04-02-84 Ct 1 427
Sloan's #1 04-03-84 MWF 208 188-457
" 04-03-84 LL 5 347-540
" 04-03-84 Rb 1 328
Sloan's #2 04-04-84 MWF 164 214-373
" 04-04-84 NP 4 414-688
" 04-04-84 LL 2 258-271
" 04-04-84 Ct 2 258-367
Buff. # 04-08-84 MWF
" 04-08-84 LL 4 333-485
Buff. #2 04-09-84 MWF
" 04-09-84 ) LL 3 314-453
" 04-09-84 Rb 1 365
Sloan's #1 04-10-84 MWF
" 04-10-84 LL 6 399-577
" 04-10-84 NP 1 674
Sloan's -#2 04-11-84 MWF
" 04-11-84 LL 3 289-470
n 04-11-84 NP 2 679-815
Agency #1 04-15-84 MWF 146 164-440
" 04-15-84 Rb 7 283-365
" 04-15-84 NP 5 321-788
" 04-15-84 LL 4 302-485
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Location

Agency
n

Mac. SL.

#2

A

#2

#1

#2

ELECTROFISHING SUMMARY (Continued)

Date

04-16-84
04-16-84
04-16-84
04-16-84
04-17-84
04-17-84
04-17-84
04-17-84
04-18-84
04-18-84
04-18-84
04-18-84
04-18-84
04-18-84
04-22-84
04-22-84
04-22-84
04-22-84
04-23-84
04-23-84
04-23-84
04-23-84
04-23-84
04-24-84
04-24-84
04-24-84
04-24-84
04-24-84
04-25-84
04-25-84
04-25-84
04-25-84
04-25-84
08-29-84

Species
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MWF
Rb
NP
ct

MWF
LL
NP
Rb

MWF
Rb
LL
NP

LMB
DV

MWF
LL
NP
Rb

MWF
NP
Rb
LL
DV

MWF
NP
LL
Rb
Ct

MWF
Rb
Cct
LL
NP

LMB

No. Captured
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Size Range (mm)

136-458
276-363
384-415
278

147-495
292-581
436-680
305-385
152-448
291-410
323-358
695-707
320-395
446

291-569
354-703
295-337

363-679
272-345
383-5€4
850

674-849
275-461
277-330
312

249-278
254-322
273
476
371-415



Location

Mac. SL.
RK 43.3
Mac. SL.
Sink Hole
Pike Hole

”

”
Mac. SL.
"

"

”

Foust SL.

Pike Hole
"

RK 32.2

Mac. SL.

Foust SL.

RK 2
RK 2

0 O

2 I - 2 3 3
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GILL NETTING SUMMARY

Date

02-02-84
02-08-84
02-21-84
05-01-84
05-02-84
05-02-84
05-02-84
05-04-84
05-07-84
05-07-84
05-07-84
05-09-84
05-09-84
05-17-84
05-17-84
05-31-84
05-31-84
06-08-84
06-08-84
06-08-84
06-08-84
06-12-84
06-12-84
06-12-84
06-12-84
06-13-84
06-13-84
06-13-84
06-13-84

Species
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NP
NP
NP
NP
NP
MWF
CSU
NP
NP
NSQ
YP
NP
LWF
NP
LWF
NP
NP
NP
LMB
YP
CsSu
LWF
CcSU
PM
YP
PM
YP
CcSuU
NP

No. Captured
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395
552-584
352
365-433
346-865

" )

581
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569
488-503
434-692
544
672-738
415-590
452-473
294
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Location

Buff. (RK 104.7)
Sloan's (RK 72.1)

RK 71.1

Pike Hole.

”

”
Buffalo

”

”

Mouth of LBR
(RX 72.4)

Euff. (RK 104.7)

”

RK 101.8
”

RK 92.2
RK 51.6

n

RK 71.9

Date

05-16-84
05-16-84
05-16-84
05-16-84
05-16-84
05-16-84
05-16-84
05-16-84
05-16-84
05-16-84
05-16-84
C5-17-84
05-17-84
05-17-84
05-24-84
05-24-84
05-24-84

06-19-84
06-19-84
06-19-84
06-19-84
06-19-84
36-19-84
07-19-84
07-15-84
07-19-84
07-19-84
07-19-84
08-01-84
08-01-84
08-01-84
08-01-84
08-01-84
08-09-84

SEINE S'MMARY

Species
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RSS
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MWF
SQ
PS
RSS
CSU
MWF
PM
YP
YP
MWF
CSU
CSuU
MWF
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CSu
YP
Csu
CSu
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RSS
Csu
SQ
PS
CSu

No. Captured
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Locaticen

Ferry
McDonal d

#1

Sink Hol e
#1

Ferry

n

"

McDonald

Ferry

P3

1

Dat e

03-14-84
03-10- 84
05-01-84
05-01-84
05-11-84
05-11-84
05-22-84
06-04-84
0€-05-84
06-05-84
06-05-84
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06-08-84
0£-08-84
06-08-84
06-08-34
C6-15-84
06-15-84
06-22-84
C5-22-54
06-22-84
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Speci es
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NP
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APPENDI X B

Density and abundance of target fish species in five
tributaries to the |ower Flathead River.
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* Appendix B.

" Density and abundance of target fish species in five tributaries to

the lower Flatnhead River.
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APPENDI X C

Summary of electrofishing and trapping data
collected on five tributaries to the
| ower Flathead River during FY84.
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ELECTROFI SHI NG

JOCKO RI VER
Location (stream km) Date Speci es NO. Si ze Range (mm)
3.2. 10-21 -83 MWF 15 278-428
" 10-21-83 LL 3 103-121
" 11-04-83 MWF 6 224-325
" 11-04-83 Rb 1 473
" 11-04-83 LL 1 416
" 11-21-83 LL 2 1112347
1l 11-21-83 MAF 8 277-337
10.4 10-20-83 MWF 33 208-380
" 10-20-83 Rb 8 78-336
" 10-20-83 LL 6 91-138
" 11-03-83 MAF 21 293-398
" 11-03-83 LL 4 102-141
" 11-03-83 Rb 22 71-112
18.5 10-20-83 MAE 6 249-389
" 10-2C-83 LL 110-409
" 10-20-83 Rb 4 79-94
" 11-03-63 MWF 22 205-384
" 11-03-83 LL 9 81-542
" 11-02-83 Rt 4 66-96
23.2 10-16-83 MW F 12 287-423
" 10-1G-83 LL 25 9C-470
" 10-19-83 Eb | 105
" 11-02-83 MWF 13 284-46400
" 11-02-83 LL 27 N-187
n 11-02-83 ES 1 112
" 11-02-83 Rb 6 7€-93
36.8 10-19-83 Eb 7 86-260
" 11-02-83 Eb 3 88-103
" 11-C2-83 LL 1 301
" 11-15-63 E- 4 91-174
" 11-15-83 LL 2 91-202
45_2 10-18-83 ce 7 99-229
" 10-18-83 534 5 138-231
" 11-C1-83 DV 4 139-292
" 11-01-82 ct 11 97-238
52.1 10-18-83 Ct 6 114-210
" 10-18-83 Eb 4 80-208
" 11-07-83 Eb 5 140-223
" 11 -01-83 Ct 7 101-222
" 11-15-83 Cct 10 73-210
n 11-15-83 Eb 2 174-225
" 11-15-83 DV 2 132-216
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JOCKO RIVER (continued)

Locaticn (stream km) Date Species No. Size Range (mmj
3.2 04-12-84 Rb 3 384-440
" 04-12-84 LL 3 141-470
" 04-12-84 MWF 27 221-490
18.5 05-11-84 MWF 14 241-433
" 05-11-84 Rb 2 97-136
" C5-11-84 LL 5 101-434
23.2 05-10-84 MWF 16 233-405
" 05-10-84 LL 4 123-445
" 05-10-84 Eb 1 112
36.8 05-10-84 LL 4 108-398
" 05-10-84 Eb 3 104-120
45.2 05-09-84 Ct 5 103-208
" 05-09-84 Rb 1 84
" 05-09-84 DV 2 117-153
" 05-09-34 Eb 2 85-100
52.1 05-09-84 Ct 4 95-218
" 05-09-84 Eb 2 148-209
MISSION CREEK
2.6 10-14-83 MWF 7 138-339
" 10-28-83 MWF 2 247-260
10.8 11-10-83 MWF 2 340-360
" 11-10-83 Rb 8 79-464
" 11-23-83 Rb 7 103-455
" 11-23-83 LL 1 128
" 11-23-83 MWF 3 279-359
17.4 10-25-82 Rb 101 76-300
" 10-25-83 Eb 72 77-270
" 11-10-83 Eb 95 76-294
" 11-10-83 Rt 149 66-280
24.0 10-26-83 Rb 21 100-282
" 10-26-83 E: 38 84-190
" 11-08-83 Eb 107 71-194
" 11-08-83 Rb 30 67-265
" 11-23-83 Eb 25 60-195
" 11-23-83 Rb 7 66-153
25.3 10-27-83 Eb 67 63-184
" 10-27-383 Rb 25 55-171
n 11-038-583 Eb 43 67-165
" 11-09-383 Rb 15 74-156
2.6 04-CE-54 MWF 1 248
1C.8 04-05-54 Rb 7 152-465
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Locaticn (Sstreamm)

i0.8

11-17-83

N4-02-£4
04-C2-84

-

MISSICN CREEX fccntinued
LCaze Speci es
04-03-84 MWF
04-16-84 Rb
04-14 84 LL
04-16-84 Ct
04-16-84 MW E
04-04-84 Rb
Q4-C4-84 ES
04-11-84 Rb
04-11-84 Eb
03-23-84 Rb
03-23-84 Eb
03-30-84 Rb
03-30-84 Eb
03-22-84 Rb
03-22-84 ES
03-29-84 Rt
G3-2G-84 Eb
PCST CREEK

17-74-23 2
11-14-83 Eb
11-14-82 Ml
T1-28-£3 MWE
i1-28-83 Eb
11-28-84 Kb
11-16-83 b
i1-16-82 MWE
11-1£-832 LL
11-16-53 Eb
11-20-%3 Rb
11-2Q-83 Eb
11-29-82 VWE
Ti1-1€-83 Ez
1: -1€-863 Rt
11-16-E3 i
11-16-53 MdE
11-17-E3 Rb
11-17-83 Eb

Ce

AE

Rb

E:

04-C2-84
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No.

NN == 0N

(92

[ea] 0
— oW~ OrW N = NwWwU -,

N

[y

Si ze Range {mm

348-403

105-405

159

267

345-348
64-288
78-279
82-249
78-24C
66-264
78-261
92-268-
79-103
63-275
74-214
85-188
84-163

122-378
116
326
77-505
122-224
280-345
78-245
87-220
232
112-123
70-345
78-298
185
127-404
08-359
218



“ccation (stream km)

"
"
"

"
6.8
"

"

7"

PCST CREEK (continued)

Date Speci es
D4-13-84 MWE
04-132-84 Rb
04-13-84 LL
04-13-84 Eb
03-27-84 MWF
03-27-84 Rb
03-27-84 LL
03-27-84 Eb
04-03-84 MAF
064-03-84 Rb
04-03-84 LL
04-03-84 Eb
04-02-84 Ct
$3-21-84 ES
03-21-84 Rb
03-29-84 Rb
03-28-84 Eb
03-19-84 Rt
03-19-84 Ct
£2-19-84 Eb
C3-26-84 Rb
03-2€-84 Eb

CROW CREEK
10-17-83 MAE
16-17-83 Rb
10-31-8% MWF
10-31-83 Rb
11-14-83 MAE
11-14-83 Rb
11-14-83 LL
04-1C-84 Rb
04-1C-84 Eb
04-10-84 MWF
D4-16-84 Eb
D4-16-84 Pb

L.JTTLE BITTERRZOT RIVEE

10-1C0-22 NP
10-24-82 NP
11-22-23 NP
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NO.

Ly NN

Si ze Range (mm)

151-420
93-213
143
163-184
281-375
85-405
130-152
85-238
137-350
77-417
122-269
89-209
310
63-294
88-260
78-180
77-197
83-381
255
90-293
132-214
79-236

151-187
105-17C
158-192
111-161
174-375
120-343
307
126-351
210

309

209
123-358



Locatior (stream km)

LITTLE BI TTERROOT RIVER icontinued)

Date

11-22-83
15-12-83
10-1 3-83
10-13-83
10-13-83
10-24-83
10-24-83
10-24-83
11-07-83
11-07-83
11-07-83
04-17-84
04-27-84
05-04-84
05-01-84
05-01-84
05-01-84
05-W-84
05-C8-84

Species

146

NP
NP
Eb
Ct
Rb
Rb
Eb
Ct
Eb
Ct
Rb
MAF
NP
NP
Eb
Ct
RbxCt
Eb
C:

No.

4
1
65
12
4

3
56
9
103

Size Range {mm)

223-304
290
65-260
11€-260
67-179
110-154
80-246
114-275
64-215
60-238
60-i11
143-151
241-538
202-410
74-253
69-205
241
70-19¢
63-1 97



Location (stream km

2.

60.

C

0]

D

LI TTLE BI TTERROOT RIVER

TRAPPI NG

Dat e

04-23-84
04-25-84
04-25-84
05-01-84
05-31-84
06-18-84
06-26-84
07-03-84
07-11-84

03-16-84
03-20-84
03-21-84
03-27-84
03-22-84
03-22-8¢
03-25-84
03-25-84
£3-28-84
03-28-84
03-30-54
04-01-84
04-01-84
04~03-84
04-06-84
04-0€6-84
04-09-84
04-10-84
04-11-84
04-13-84
QL-1L-84
Q4-"4-84
D4-15 -84
C4-17-584
04-17-84
C4-17-84
JL-1E-84
0L-18-84

L-1G-84

04L-22-8¢

JOCKO RIVER WEIR

Speci es

NP
NP
NP
NP
NP
NP
NP
NP
NP
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MAF
Rb
Rb

MWF

MWF

MWF

MAF
Rb

MAF
Rb

No.

ENWWN S = -

—

R

O~ = = = (UN — = = ~ 2 A WN®"= =~ = NDNWN =0 o -

Si ze Range (mm)

640
557
420
455-492
320-330
336-535
359-457
453-504
248-366

375
640
475-489
322-387
348
335-395
335-385
355-398
308
457
378
250
358-475
332-417
464
378
370
346
332
377
332-344
—L38
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0
0
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-451
~416
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Location (stream km)

2.

1"

"

0

JOCKO RIVER WEIR (cont. )

Dat e

04-23-84
04-23-84
04-24-84
04-28-84
04-29-84
04-29-84
04-30-84
05-05-84
05-05-84
05-08-84
05-08-84
05-14-84
05-15-84
07-22-84
07-28-84
07-30-84
08-03-84
08-05-84
08-10-84
0&-13-84
08-13-84
08-22-84
08-25-E4
08-26-84
08-26-84
08-30-84
08-30-84
08-31-84
09-02-84
09-03-84
09-03-84
09-04-84
09-04-84
0G6-05-54
09-05-84
05-18-54
08-23-84
0G-21-54
09-22-84
09-23-84

Speci es
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M
P
MWE
e
M F
LL
i
MWE
MWF
MAF
Eb
MwWE
M
MWF
Rb
MWE
Mt
MnF
MWE

wn, o
S

Lt
LL
Har
LY
MAF
MWF
L
MAF
LL
MWE
LL
LY
MWE
Mr'!‘::
L'
LL
Mat
Maz
Mwe

LA
MWE

24

—4 - O L I N T S Sy X}

PN

[P G N T N S I O Y

N — —

Size

ol

ange
302-390
4Ca
306-406
316-342
355

386
332-369
335

307
330-377
397

361
325-377
375

417
290346
310-325
310

A auals

Lagtis

1)



M SSI ON CREEK VEIR

Lccation [stream kn) Date Speci es Nc Si ze Range (mm}
£.0 03-12-84 MWF 4 353-406
" 03-12-84 Rb 4 375-4890
" 03-14-84 Rb 1 446
" 03-16-84 Rb 5 410
" 03-18-84 Rb 2 380-405
n 03-22-84 Rb 3 372-574
" 03-25-84 MAF 1 307
" 03-27-84 Rb | 499
" 03-30-84 Rb 1 440
" 03-30-84 MAF 1 328
" 03-31-84 Rb 1 370
" 0L-01-84 MWF 1 377
" 04-02-84 MWFE 1 325
" 04-02-84 Rb 1 425
" 04-03-84 MAF 1 345
" 04=-04-84 Ro 2 371-425
" 04-06-84 Rb 1 404
" 04~-CE-84 Rb 2 377-397
" 04-CE&-RB4 MWF 1 305
" Q4-C3-84 Rb H 454
" 04-09-84 MWF 13 358-549
" 04-71-34 RD 1 369
" 04-13-84 MWF | 345
" 04-14-84 MWF 1 338
" 04-15-84 MWF 2 325-327
" 04-16-84 MWE 2 338-375
" 04-17-84 MWE 2 316-323
" 04-18-84 MWF 1 353
" Q04-23~84 Rb 1 438
" 04-24-84 Rb 1 364
" 04-25-84 MWF 1 363
" 04-25-84 DV 1 423
" 04-25-84 MWF 1 375
" 04-26-8B4 Eb 33¢C
" 04-29-84 LL 1 343
" 05-21 -84 RbxCt 1 390
" 05-04-54 MWE 2 236-338
" 05~03-84 Rb 1 355
" 05-12-84 MWF ! 326
" 05-16-54 MWF 1 358
" 07-12-84 MWF 1 309
" C7-13-84 jShe 1 355
" 07-14-84 WE 3 309-370
" 07-15-84 MiE ! 356
" 07-17-34 Eb * 378
" 07-717-34 MWE ’ 359-.408
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Lccaticn {stiream «m) Date Species No. Size Rznge (mm!
£.0 07-16-84 MWF 1 320-321
" 07-1G-84 MUF 2 318-320
" 07-2C-84 MwF 1 391
" 07-21-84 MWF 2 348-385
" 07-21-84 LL 1 355
" 07-22-84 MWF 1 365
" 07-24-84 DV 1 359
" 07-25-84 LL 1 334
" 07-25-84 MWF 6 320-400
" 07-25-84 MWF 1 310
" 07-27-84 MAF 2 330-347
" 07-28-84 MWF 3 215-340
" 07-29-84 MWF 1 369
" 07-30-84 MWF 8 306-424
" 08-01-84 MWF 2 357-371
" 08-C2-84 MWF 1 365
" 08-02-84 Rb 1 368
" 08-02-84 LL 1 505
" 08-04-84 MWF 3 300-361
" CR-D€-854 MWE 2 320-349
" 08-08~84 MWF 1 361
I c8-11-84 Ml 1 340
" 0g-13-5¢ MWE 2 313-334
" O8-14-84 MwWF 5 351-406
" DE-1€-84 MAF 6 329-356
" 0E-17-84 MWF 3 340-404
" C2-18-84 VA E 2 315-362
" 0&-1 p-54 MW F 2 332-333
" CR-21-84 MWF 1 355
" 08-22-84 MWF 1 333
" 08-22-84 MWF 4 244-376
" 08-27-84 MuF 3 325-345
" 0&-28-84 MWE 1 305
" 0&-29-84 MNE 2 311-337
" 08-30-24 MWE 1 357
N 96--1-3 MWE 1L 305-380
" 0G-02-84 FWE L 203-38¢
" Ga-03-EL MwE 5 206-351
" 0G-05-84 M F 5 325-375
" 0Q-TEe-E4 MWE Z 204-361
" 2G-C7-24 e 3 314348
" —s-TEEs . 2 32G-354
" fC-To-z4 e 213-357
" 0G-11-84 3 s30-334
" JL-t Bl i 334
Jh-TL-El 2C Z0R-344
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Lczatien (stream km

MISSION CREEK WEIR f(cont.)
Dat e Species
09-15-84 MWF
09-16-84 MAF
09-17-84 MAF
09-18-84 MWF
09-1¢-84 MWF
09-2C-84 MAF
09-2C-84 Rb
09-21-84 MAF
09-22-84 MAF
09-24-84 MAF
09-25-84 MWF
09-2€-84 MWF
03-27-84 MWF
09-27-84 Rb
09-28-34 MWF
09-29-84 MWF
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Size Range (mm)

325-375
312-367
313-396
336-345
?

296-362
449

311-386
331-364
298

338

300-303
305-353
349-404
313-363
324-337



APPENDI X D
Mont hly photo stations on South Bay, Flathead Lake.
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Prcoto Statiors
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PHOTO STATIONS - SOUTH BAY

1) Relay Station on Skyline Drive
Photographer's location: northeast corner of relay station fenced in
area -
Photo reference:
a. Polson bridge at left side of view
b. center on the Narrows; overlap with a.
€. center on Bird Point, include southern doundary of
East Bay; overlap with b. -

2) Lansing Point at the end of public road
Photographer's locaticn: near large log above high water zone
Photo reference:
a. center on right hand point and corner of log wall
b. center on end of Lansing Point
€. center on nearest boat dock to left, include high
water area

3) Kinzs Poirt Overlook ncrth of ro3d at last curve before causeway
Frhotograpner's location: on lezsze ovzsrlick; maximize view of
Stene Juarry Eay

Photo reference:
a. include northern shora of Store Cuarry Bay
b. via2w west across dizy, cvsrlzp #ith a.
€. center cn Holf Point, cverize &ith 5.

4) Kinss Point Causewav 'West)
Photogracr2r'’s locaticn: hich witer 22rk at northern end of
Ca'.3vway, N2ar turncut are<a

Proto reference:
a. center on Wolf Point, incluce as much foreground as
pcssitle

5) Kinas Point Causeway (Fast)
Photcgragner's locaticn: high water mark at northern end of
cauceway, near corner of retaining wall

Photo reference:
a. along retaining wall, include northern high water mark
b. center on corner of dock with ga2s pump
c. {include east side of causeway, overlap with b

6) Maletta Residence
frotograpner's locaticn
a. highwater mark on shere facing NiW
b. over tsp rail of seccrna fence secticn ncrth of Malletta gate
Photo reference:
a. center on northern end of Stone Quarry Bay, include high
witer zcne in foregroung
b. center cn smill tay in foresrcund
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7) Rocky Point Road 1 - first turnout south of stream gulley
Pnhotczrapner's location: frcm vehicle parked in turnout
Photo reference:
a. northwestern shoreline in left of view
b. thru mouth of hYay, permznent island at left of view;
overlap with a

8) Rocky Point Road II - first turnout north froa route 93 .
Photogragher*s location: from concrete steps approx. 25 yards
NE from turnout; near cedar
Photo reference: center on SW shoreline and bridge

9) Polson Bridge
Photograpner’s location: west end of bridge on rock outcrop
Photo reference:
a. KW alorg shore
b. towar2s the Narrows; include shoals at mininun lake
elevatiors
€. along ncrthern edge of bricae

13) City 2sck
rrotcgraprer's locaticn: corner of retaining wall, under stree:
lamo
Prcts reference: IW slans shore towsris Polscn brildge

11) Tr:bsl Lancing
T Broriore-

Prstocrazner's lecation: entrance to trital landinz and dock
Fhoto refzrenc2: aisng STuth2rn snore (owsrds retirenent cocmnunity
S K

12) Ducrar—e Plint
T Fnctogracrar's lcczticn
a. & b. at cadle gateway onto pcint
c. SW cocrner Sf terminal parking area
d. N# coraer of terminal pirk:ing area
e. SE ccrner of temiral paraing ar2a
Proto reference:
a. center on Birg Pcint with gstepcst to right
b. towarcs eastshcre with gatepcst to left
c. Bird Pcint, with south-facing wall to right
d. Bard Point, with two mos* %W p:lings in (oreground
e. cenlter on Juck blind (NE) towards east shore

13} Poute 35 Turnout just ncrth of KOA ciwmperound:
Protogracrer's loczticn: eny of path at high water mark
Photo reference:
3. facinr W with highuwater mark to right
b. tluwards weetersmost portion of Finley Point
c. center <on 2:r: Foint
d. SCW with naignwczter mark o left
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14) Finley Point State Park ‘
Photographer's location: northern shoreline where retaining wall
wmeets pine trees

Photo reference:
a. view east with corner pilings in foreground
b. view NE towards yellow cadin with highwater mark to right

15) Finley Point Marina at boat ramp

Photographer's location: (see below)

Photo reference:
a. down boat ramp from above, near store corner
b. towards boat ramp thru docking area
¢. NNW across face of ledge from elbow in dock
d. boat ramp from end of dock
e. Narrows from corner on north side of boat ramp
f. Narrows, between trees and store over beach area

16) Hell Roaring overlook
Photographer’s location: at edge of road between two large
pines, across from Morigeau residence

Photo reference:
a. place southern margin of East Bay at left
margin of view finver

Hote: All photcs shculd include tre hish walter mark where possible
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APPENDI X E

Habitat variables potentially inportant to target fish
species in South Bay, Flathead Lake.
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Habitat Variables
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Species
XX X{X}jX X X
vellow perch .
_ . XIXIX1X XIXIX|IX{X X
lzrzemouth bass
ah . X X|X XX X X
nerthern pike
. . No SI curves available
lzke whitefish

Ceneral habitat variables for which publish
index (SI) models are available. (See USFW
fcr specific variable definiticrs).
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APPENDI X F

Sanpl e dive slates and habitat evaluation data sheets.
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Observer-recorder ra2lay slzte

) G 6 b (D)

1 digit:

(622)
D

2 digit:

s
SN | =
oo
(N
=

Use

Species, life stage, and number of fish observed
are relayed from the observer to the recorder by

pointing to the appropriate codes and digits.
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Dive Slate

SUESTRATE VECETATION COVER
Tice Code Fish Time Code Fish Time Code Fish
BABITAT EVALLATION C

Substrate Sizelen) Vegezation Fish

1 s12t (< 0.C61} 1 - Crara b4 yelicd perch

2 sand {0.0%-2) 2 - Myvrioohvlium LWF lake whitefish

3 gravel {2-60) 3 - Fcta=creicn w3 large~outn bass

4 ccbtle (€C-250) NP ncrthern cike

S touizcar/12¢2) C? tull trout

beczrccx cT cutitrcat trout

Ro ra.~tcw trout
KZ¥ xZkanee
A az.lte
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29t

" Weather: alr temp.

Date Time

- Transect No./Location

wind dlrection

- Water Depth Secchi Depth

ABITAT EVALUATION

Investigators

Lake Elevatioun

Transecl Zero Pt.

Dive No.

surfuce water Lemp.

sky

veloclity

wave helight

Diver Viasibllity

Habitat Type

Comments
SUBSTRATE VEGETATION OIGER COVER AL T
>
8 [ x|
TRANSECT < [ TRANSECT A TRANSECT veal & el f o) w
a ] E o] ) = I B
TIME @ TIME U K TIME R B s Wl & e~
o P 510 - Gel &) |22 5
OR @ dt 4 ol o |G 8 on ARG I I F P EA LA B
e | S| 2| 2| & 2 e |E|F|E|E cenern 1SR g8l 28 [w|a]o]ElE
al & S B B S U 3 1 g Ao el
Al 38|88 AEIEE I R TR o It 4
)
A
A
A
A
J
A
A
A
J




APPENDI X G

Sanple water quality data sheet.
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WATER QUALITY

Lake

Date Time Investigators Elevation
Station Habitat type
Wave heigh; Depth Secchi depth
Veather: air teap. sky

wind direction velocity
Comments

Deoth

Water quality weasurement

Temperature

Dissolved
oxygen

pH
Alkalinity
Specific
conductance
TnS
Turbidity

Surfzce

1.0

2.0

1

FNUUy QIS |G U I P—
e { et | ot | e | comne | e | ot

TSRy P IS pI——

10.0

11.0

12.0

13.0

14.0
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APPENDIX H

Two man dive sled for underwater survey.
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APPENDIX |
Water quality measurements for South Bay, Flathead L ake.
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891

Aoty . Mcan values for water qualily measurements for two subareas of South Bay, Flathead Lawc
(1984)  (std. dev. in parentheses)

Surface
Polson Bay (1) East Bay (II)
Date Temp. n.0. Cond. pl n Temp. D.O. Cond. pH n
April 16 6.48 12.48 173.5 8.58 f§,  ecemee | meeee mecee  eeecee 0
(1.75) (0.21) (2.08) (0.05) = cceee  emeee  =cece ccee-
April 30 5.73 12.78 170.25 8.53 8 7.45 . 12,25 177.5 8.55 2
(1.44) (0.52) (0.46) (0.0%) (1.77) (0.35) (7.78) (0.07)
Hay 18 9.11 11.49 171.5 8.40 8 8.6 11.85 172.0 8.3 2
(1.22) (0.55) (.77) (0.05) (0.42) (0.07) (1.47) (0)
June 6 10.74 10.91 175.47 8.28 15 11,48 10.94 174.8 8.36 5
(0.78) (0.47) (1.68) (0.60) (1.25) (0.36) (1.64) (0.09)
June 27 17.68 * 174.0 8.21 16 17.76 * - 172.0 8.28 5
(0.84) (1.26) (0.08) (1.36) (2.24) (0.16)
l‘Uly 12 19-92 ----- 17208 8.20 15 21.06 ----- 17000 8.36 S
(1.01) —eee- (1.47) (0.04) (0.86)  w==e=- (3.74) (0.18)
July 25 22.0 9.85 171.0 8.38 16  22.94 9.82  170.4 8.42 5
(0.88). (0.42) (2.19) (0,24) (0.86) (0.69) (2.19) (0.13)

*[naccurate measurements resulted from low battery voltage in the Sonde unit.



691

Appendix (Continued)
2 meters
Polson Bay (T) East Bay (II)
Date Temp. D.O. Cond. pH n Temp. D.O. Cond. pH n

April 16 5.28 12.63 173.3 8.55 4  meeee | cceee ceees el 0
(0.92) (0.06) (2.06) {0.06) = cccce | ccmee | ecmem ecee-

April 30 5.7 12.73 170.3 8.48 8 6.20 12.50 172.0 8.50 2
(1.42) (0.42) (0.46) (0.07) emeee cecen | emmce | eemaa

May 18 7.59 12.04 170.3 8.40 8 8.35 12.05 172.5 8.30 2
(0.93) (0.42) (1.39) {0) (0.07) (0.21) (0.71) (0)

June 6 10.57 11.09 175.9 8.17 15 11.30 11.18 176.2 8.30 5
{0.78) {0.47) (1.73) (0.55) {1.11) (0.34) (1.64) {0.07)

June 27 17.21 » 173.9 8.16 16 17.93 » 171.8 8.30 5
(0.80) (0.99) (0.06) (1.51) (2.50) (0.18)

July 12 19.81  —e-ea 172.9 8.19 15 20,53  <ce-a 171.0 8.27 5
(0.93)  ece-a (1.54) (0.08) (0.59)  ~eee- (3.61) (0.21)

July 25 21.25 9.55 170.3 8.34 16 21.62 9.98 168.0 8.42 5
(0.27) (0.46) (2.43) (0.11) (0.63) (1.38) (5.61) {0.16)



APPENDIX J

Summary of fish captured at seine sites S1through Si6
(Figure 2) in South Bay, June through August 1984.
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Appendix J. Summary of [ish captured at seine sites S1 through S16 (Figure 2.) in
South Bay, June through August 1984,
Mountain
Yellcw cerch Like whitef!sh whitefish- ¥okanee
Hatitat Size Size . Sice Size
Dste Site Tyre ‘e r ‘g ’ rm, ’ fea) H
6/5 s 852 €0 1 301-4C0 2 151-250 41 101-150 Ta
6/5 s2  ss2  101-150 662  151-200 2 ' 101-150 38
151-220 17 (Y% ] )
201-250 n
6/5 S3 Ss2 51-715 1,079 0-50 9
101150 &1
151-230 3
6/19 S« SMO 151-200 4
6/19 s5 svo 101-150 1,002
151-200 10
201-250 9
6/19 <6 £22 51-75 1,62
10V-223 2z9
201-259 7
1/3 ST DSC 51-100 <5
7/3 s8 DSC 51-100 S
7/3 S9 ]l 201-300 9
7/3 sS10 MO 51-7% 76 51-100 73
101-150 56
151-200 20
7/18 SN SMO 51-75 12,900
10:-150 10
151-200 - 5
7/18 S12 SM0
/18 S13 SMO 51-75 25
101-150 &4
8/20 S14 SsC 51-75 267 161-150 3
151-200 3
8720 s15 SsC 51-75 57
74-100 2~9
151-229 19
8s29 S16 - 51-75 €2
101-1€9 2

171



APPENDIX K

Gillnet catches in South Bay, April through August 1984.
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Appendix X. Gillnet catches in South Bay, April-August 1984,

Yellow Perch . L. whitefish Bull trout
Hours Gillnet Habitat 101 - 20V - 331 - [} [
Date Fishing Site Type 200mm 300mm_ 350mm_ Total cavoht cauaght
412 2.0 612 MMO
413 1.5 67 MMO 107 124 6 237 1
5/16 3.8 6 MS2 2 1
6/07 2. G613 MMO 1 4 5 2
6N2 2.5 617 DMO 1
6/15 2.0 G§ SM0
6/15 2.5 68 Ss52 22 43 85
6/26 1.5 G118 River
6/26 2.9 ()] River
6/26 2.0 G20 River . 3 3
7/05 2.0 G15 SsC 1 12 13 1 2
7/03 2.0 G16 M40 8 12 3 23
712 3.75 G4 $S2 2
/12 2.0 GS S0 4 ) 9
mz 1.5 4 S0 1 19 1
7725 1.0 69 SSC 8 8
7/25 1.0 G110 Ss1 n 1N
7727 1.0 Gl0 Ss1 12 29 8 &n
1727 1.0 G 9 SsC 2 22 2 26
I ER 1.0 G17 00 1 6 7
7/20 1.0 612 1s] 1 2 3
g/01 2.5 G0 ss1 101 29 1 N
g/ 2.5 69 SsSC 58 2 2]
8/27 3.0 613 . 14 7 21
8/67 2.0 G617 ;o 1 13 14
8/08 2.0 612 Ms1 12 13 25
8/08 2.0 Gl DSC 8 8
8/17 2.0 G614 SM0 6 9 15
8/17 2.0 G5 SSC 8 4 12
8723 2.0 62 s 2 16 18
8/23 2.0 63 SN0 1 2 3
8/29 2.0 G7 MMO 26 1 27
8/31 2.0 G 6 SMO 16 16
8/31 2.0 68 $S2 24 6 30 2
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APPENDIX L

Total catches and catch per unit effort (trap-day) from
fyke traps in South Bay, March - June 1984.
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S/

Appendix L.

Total catches and catch per unil effort (trap-day) of target fish species
traps in South Bay, March - June 1984,

from fyke

Yellow perch Lake whitelish trout Koicance

Trap Time Total Tolul Tolal
location Interval (Total Days]) catch (CPIiE) catch {CPUE] (CPUE) catch (CPIE)
Finley Point 3/8-4/24 (64) 154 (2.40) 49 (0.76) (0.08) 2 (0.03)
Bird Point 3/22-6/28  (99) 1920 (19.39) 32 (0.32) 9 (0.09) 14 (0.14)
West Shore 3/9-6/13 (66) 343 (5.19) 3 (0.05) 5 (0.08) 0 {0}
Golf Course 4/26-5/28 (33) 56 (1.069) 3 (0.09) (0.06) 1 (0.03)
Narrows 3/9-4/6 (19) 3 (0.16) 1 {(0.05) (0) 0 (0)
All traps {281 2476 (8.81) 88 ({0.31) 2y {0.07) 17 {0.06)




APPENDIX M

Bull trout tag and recapture data, South Bay,
Flathead L ak e, 1984.
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Appendif M.

Bull trout tag and recapgture “ata, Sculh 3zy, 198

4,

FP = Finley Pecint trap, BP = Bird Point trap, WS =
West Shere trap, EB - East Bay, GC = Golf Ccurse
trap, PB = Pclson Bay, UF = Upper Flathead River.
Capture Capture Recapture FKecapture
Tazg# . TL{mm) Wil(g) Date Location Date Lecation
CQCi0 571 1100 03-14-84 FP
00035 575 1750 02-28-84 BP 06-15-84 UF
00178 710 3700 04-10-84 BP
0G189 600 25C90 C4-11-84 28] 7-20-5¢L UF
0019¢ 555 1200 04-12-84 FP
00197 630 2500 04-13-84 E3B
090315 483 110C 04-15-84 BP
00465 €70 3400 04-19-84 FP QL-31-84 UF
00483 £10 24609 04-19-84 B?P
00632 510 2400 04-10-84 W
009=39 690 L300 04-24-84 BF 32-21-24 UF
00938 6C9 4CO0 0L-24-84 FP
00939 530 1500 04-24-84 FP
00965 418 €50 04-27-84 BP
00965 585 1700 04-27-84 BP
01009 790 5400 04-27-84 WS C6H-C0-84 Ur
01001 673 3300 04-27-84 WS
01102 492 1000 04-30-84 ws
c1178 780 4100 05-11-84 BF
01189 L74 686 Cs-711-84 GC 0E-23-84 PB
01352 60C 2700 05-24-834 GC
01424 527 1200 05-12-84 PB
01483 351 Ce-05-84 GC
0171 238 250 C7-09-84 G15
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