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EXECUTIVE SUMMARY

This study was undertaken to assess the effects of Kerr
Dam operations on the fisheries of the Lower Flathead
System. Supported by Bonneville Power Administration
funding, and conducted by the Confederated Salish and
Kootenai Tribes, the study began in December of 1982 and is
scheduled for completion in December of 1987. This report
covers the 1983-84 field season and includes the status of
target fish species populations in the Flathead River and
tributaries, and initial work in South Bay of Flathead Lake.
Additionally it addresses how Kerr operations may effect the
reproduction of salmonids and northern pike.

Combined trout population estimates for rainbow, brown,
brook, and bull trout, averaged 13 fish/km of the lower
Flathead River. The number of bull trout and cutthroat
trout captured was so low that estimation of their
individual populations was not possible. An interim closure
to trout harvest on the lower Flathead River was recommended
and approved by the Tribal Council until study results can
be further analyzed and management options reviewed.

Population estimates for northern pike ranged from six/
kilometer in poorer habitat, to one hundred three/km in the
best habitat in the main Flathead River. Seven pike were
radio tagged and their movements monitored. Hovements of
over 89 km were recorded. One fish left the Flathead River
and moved down the Clark Fork to the Plains area.

Fish weirs were constructed on the Jocko River and
Mission Creek to assess spawning runs of trout from the main
river. Thirty-two adult rainbow passed the Jocko weir and
twenty-eight passed the Mission weir during the spring
spawning season. Twenty adult brown trout were captured at
the Jocko weir and five at Mission weir in the fall. The
Jocko weir suffered minor damage due to bed load movement
during high flows of spring runoff.

The structure of trout populaticns in the lower
Flathead River points to spawning and recruitment problems
caused by hydroelectric operations and sedimentation. Among
the consequences of the present operational regime are
c o n s t a n t , rapid changes in river discharge during spawning
a n d Incubation seasons of trout species present in the lower
r i v  e r . Hamilton and Buell (1976) reported that similar
fluctuation mightt exceed tolerance limits of adults and
inhibit spawning behavior, dewater redds, strand fry, and



displace juveniles to habitats less suitable for survival.
Similar problems are felt to exist on the lower river.

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

Phase I of the South Bay investigation was completed
this year resulting in a detailed study program for the next
three years. Dominant habitat types were mapped, and
physical habitat and biological monitoring methods were
evaluated and selected. Permanent habitat transects, water
quality stations, fish sampling, gillnetting, seining, and
trapping sites were established.



INTRODUCTION

The 1983  Annual Report of the Lower Flathead System

Fisheries Study (DosSantos et al. 1983) discusses the

importance of the Lower Flathead System to the Salish and

Kootenai people. Closed in 1938, Kerr Dam controls Flathead

Lake levels between 878.7 meters (m) (2883 ft) and 881.8 m

(2893 ft) and discharges into the lower Flathead River.

Kerr Dam is a 60.6 m high concrete arch structure located

7.2 kilometers (km) downstream from the outlet of Flathead

Lake. The facility is used primarily as a peaking operation

with some use for lower level base-load (prepared answering

testimony of Don Gregg presented to the U.S. Federal Energy

Regulatory Commission on April 23, 1984). Preliminary study

observations in 1983 indicated water level fluctuations in

the main river due to daily peaking operations may have a

significant  negative impact upon reproductive success and

recruitment of important fish species utilized by the

Tribes.

Funded by the Bonneville  Power Administration, the

Lower Flathead System Fisheries Study is being conducted by

t h e Confederated Salish and Kootenai Tribes. The study

began i n  December of 1982 with a pilot study which developed

sampling methcds and established permanent study sections

and a sampling schedule for t h e 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
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study, when finished, will fulfill program measure 804 (a)

(3) and 804 (b) (6) of the Columbia Basin Fish and Wildlife

Program.

While considerable effort by the State of Montana has

been directed toward evaluating the impact of Kerr hydro-

electric operations on the kokanee salmon (Dncor3ynchus

nerka) of Flathead Lake, (Leathe and Graham 1982, Decker-

Hess and McMullin 1983), the Tribes have recognized a signi-

ficant data gap of how lake level fluctuations affect other

fish species important to the Tribes, notably yellow perch

(Perca fJavescens>, lake whitefish (CoregQn!Js  cluDeaforati),

largemcuth bass (Micropterus salmoides) and northern pike

(Esox lucius). The study was expanded to the South Bay of

Flathead Lake to assess the impact of lake level fluctua-

tions due to Kerr operations on the distribution,

recruitment, and habitat utilization of yellow perch, lake

whitefish, largemouth 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 management/mitigation alternatives will be

developed covering the present status of hydroelectric

development and operation, and possible future development.

The alternatives will be used by Tribal decision makers and

other interested parties in making informed management deci-

sions for the necessary level of protection, enhancement or

2



mitigation of the fisheries resource.

The objectives of the Lower Flathead System Study are:

I. Assess existing aquatic habitat in the lower Flathead

River and its tributaries and its relationship to the

present size, distribution, and maintenance of all salmonid

species, northern pike, and largemouth bass

populations.

II. Assess how and to what extent hydroelectric development

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 largemouth bass

populations. Evaluate the potential for increasing quality

habitat, and thus game fish production, through mitigation.

III. Assess existing aquatic habitat in the South Bay of

Flathead Lake and its relationship to the present size,

distribution, and maintenance of yellow perch, largemouth

bass, northern pike, mountain whitefish (Prosooium

williamsoti) and lake whitefish populations in the bay.

IV. Assess how and to what extent hydroelectric development

and operation affects the quality and quantity of aquatic

habitat in the South Bay and life stages of existing target

fish populations.

V. Develop an array of fisheries management options to

mitigate the impacts of present hydroelectric operations,

demonstrating under each management option how fish

3



populations and hydroelectric generation capabilities would

be modified.

Fiscal year 1984 was the beginning of Phase Two work on

the main river and tributaries focusing on stock assess-

ment and fish movement. Stock assessments were conducted at

five permanent sites on the main river and 22 permanent

sites on the tributaries. Fish weirs were constructed on

the Jocko River and Mission Creek to assess salmonid

spawning migrations from the main river into the

tributaries. Seven northern pike were radio tagged to aid

in identification of pike spawning habitat and movement in

response to river discharge and reproductive condition.

The product of Phase One work on South Bay is a

detailed study plan covering sampling, scheduling, funding

estimates, and man-power needs for Phase Two. Permanent

habitat study transects have been selected as have the

biological and technical methodologies that best provide the

required data to complete the objective of developing man-

agement alternatives. Phase Two of lake work will focus on

extensive evaluation of habitat and the spatial and temporal

distribution of fish species in response to lake level

fluctuation.



PART I

MAIN RIVER AND TRIBUTARIES

DESCRIPTION OF STUDY AREA

The lower Flathead River is one of Montana's largest
3

rivers, with an annual average discharge of 340 (m )/second

( 1 1 , 7 0 0  cfs). Today the lower river begins at Kerr Dam,

located 7 kilometers (km) southwest of Polson, Montana.

Flowing south and west for 115 km, the river flows into the

Clark Fork River near Paradise, Montana (Figure 1). Approx-

imately 110 km of the river are within the boundaries of the

Flathead Indian Reservation, the second largest Indian

Reservation within the State of Montana.

Based on general valley characteristics, gradient, and

channel morphology, the lower Flathead was divided into four

distinct river reaches (Figure 1). Complete reach des-

criptions are given in the 1983 Annual Report of the Lower

Flathead River Study. Five permanent study sections were

established in the four river reaches to assess both

physical habitat and present target fish stock levels.

The Buffalo study section, extends from river kilometer

(RK) 109.4 to RK 102.9, representing 46 percent (%) of Reach

I in the lower Flathead River. The study section has an

average width of 114 m and a gradient of 1.5 x/km. The

channel substratee is composed of a large boulder-rubble

mixture blending into a cobble-gravel mixture toward the end

5
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Figure  1 . Reach b r e a k s  o f  t h e  lower  Flathead R i v e r .
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of the section. The section is a single channel, fast

flowing glide containing two riffle areas. The study

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 Sloan study section extends from RK 75.6 to RK

69.2, representing 13.4% of Reach II. The study section has

an average width of 128 m and a gradient of 0.6 m/km. Chan-

nel substrate is composed of primarily a cobble-gravel mix-

ture, interspersed with large boulders; silt deposition

occurs along shoreline areas. This section is a single

channel smooth glide. The Little Bitterroot River enters

this study section at RK 72, and its delta constricts the

main river channel to approximately one half its average

width, forming a fast turbulent chute. Pablo A canal also

empties into this section at RK 69.9. No other tributaries

enter this study section. The boat access point is Sloan

Bridge (RK 71.4) (Figure 2).

The Dixon study section, extends from RK 47.1 to RK

42.9, representing 15.4% of Reach III. Average gradient and

channel width within this section are 0.3 m/km and 1 0 4 m,

respectively. Channel substrate is primarily gravels with

extensive areas of silt deposition. The river channel is

braided; major islands complexes, gravel bars, and  high

7



water channel back waters are common. Two major tributaries

enter this study section; Mission 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 III. General river character-

istics, gradient and channel width are similar to the Dixon

section. This section has two large back-water areas and

only one small intermitant 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 moving glide, is 0.2 m/km. Average channel

width is 198 m. With the exception of one bedrock

intrusion, substrates are primarily gravel with sizeable

areas of sand and silt deposition. One small, mid-channel

island is also present. Three small intermitant

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 stems of five major tributaries: the Jocko River,

Mission 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 Mission Creek, four on Post Creek, one on

8
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of the lower Flathead  River.



Crow Creek, and five on the Little Bitterroot River

(Figure 3). Stream reaches were established on the basis of

marked changes in stream gradient, sinuosity, bank slope,

land use, and water flow. Detailed descriptions of

tributary reaches and permanent fish and habitat sampling

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 River.
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MAIN RIVER

METHODS

Physical Habitat Evaluation

Staff gages were installed at RK 37 and 30.6 in 1983 to

monitor water level fluctuations. In 1984, additional staff

gages were installed along the banks of the main river near

the old Dixon Bridge (RK 40.2) and just below the mouth of

Magpie Creek (RK 27.2). Gages were usually read once a day

during the northern pike spawning period.

Daily water level fluctuations at other specific

spawning areas were calculated by:

1. taking daily minimum stage height readings,
recorded directly below Kerr Dam (USGS unpublished
data),

2 .  converting from stage heights to discharge (USGS
unpublished data),

3 .  comparing discharge to cross-- sectional data (USFWS,
unpublished data), and

4. computing vertical changes in water surface at
areas of interest.

Mapping of channel substrate within the five permanent

study sections was completed using guidelines set forth by

the Cooperative Instream Flow Service Group (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

evaluate substrate composition, greater than 3.1 m of

12



water, were noted as such.

Field maps were transferred to aerial photos (scale 1

inch: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

photos. Total areas of the study sections, suitable

spawning gravels, and aquatic vegetation were calculated

using a digital planimeter.

Daily discharge records recorded at RK 115 for the

lower Flathead river were provided by the USGS. Discharge

recordings at the USGS station began in August of 1907.

W a t e r  mp_eratuw

Water temperatures were recorded at three permanent sites

along the lower Flathead River using continuously recording

90 day Ryan thermographs installed at Sloan (RK 72), Dixon

(RK 40) and Perma (RK 18) bridges. On June 8, 1984 a Ryan

thermograph was also installed at the "Sink Hole" (RK 33.9),

the largest back-water found along the river. Daily water

temperatures recorded at the USGS gage house directly below

Kerr Dam (RK 115) were monitored, until September 30, 1983.

The inlets of six known and one suspected northern pike

spawning areas were trapped from March 14 to June 28, 1984,

using 1.2 m diameter double-throated hoop nets and 1.5 x 1.0

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

13



and exiting of the marshes by northern pike.

Two off channel shallow benches of the main river were

also trapped using 1.2 m diameter double-throated hoop nets.

One area, located at RK 99.9, was trapped during the month

of March. The other area, located at RK 43.4, was trapped

from May 7 to June 26, 1984.

Aerial and boat surveys were conducted in the spring to

identify main river areas used by spawning salmonids.

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 summer, and three continued through fall on a

random schedule. Computer analysis of compiled data was

done by Robert McFarland using a program developed by MDFWP.

Stock A s s e s s m e n t

Stock assessment data were collected at five permanent

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 mounted electrofishing gear

(Leob 1957), following guidelines presented by Vincent (1971

and 1983) and Peterman (1978).

Study sections are 6.4 km long. Two electrofishing

14



passes were made along each bank for a total of 25.7 river

km sampled 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

(Vincent 1971 and 1983).

During marking runs, target fish species captured were

weighed to the nearest 0.01 kilogram (kg) if they weighed

less than 5 kilograms (kg). Fish heavier than 5 kg were

weighed to the nearest 0.1 kg. Total length (TL) was deter-

mined for all fish and scale samples were taken from select

fish for age and growth analysis.

All target fish species, except mountain whitefish,

greater than 250 millimeters (mm) TL were tagged with

individually numbered Floy "T-tags" inserted just under the

posterior margin of the dorsal fin. Fish between 100 and

200 mm TL were tagged with individual numbered fry tags

inserted just anterior to the origin of the dorsal fin using

a needle and thread. All mountain whitefish were marked

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 number were recorded from recaptured fish. Mountain

whitefish were examined for marks, and lengths were taken on

recaptured individuals. All unmarked mountain whitefish

were counted.

15



Target fish species population estimates were made

using an adjusted Peterson estimate. Formulae used are

presented in Ricker (1975). Population estimates were

determined as fish per kilometer (fish/km) f the 80% confi-

dence interval. Catch per unit effort for each target fish

species was determined, and defined as one hour of actual

fish sampling.

Fish scales collected in the field were hand sorted

under a disecting scope to eliminate regenerated scales. A

maximum of five satisfactory scales from each fish were

placed rough side down, on a 150 mm square of 0.02 cm clear

acetate. The acetate sheet was pressed between two stain-

less steel plates at 200 degrees Farenheight (“F) and 20,000

 for one minute in a Carver hydraulic press, producingpounds

permanent scale impressions. Scale impressions were magni-

fied 24X or 48X by a NMI90 micro-fiche reader for aging.

Age determinations 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

B r o w n  (1971)  and histograms of captured fish.

The use of scales alone for agin northern pike is

difficult and can be misleading ( W i l l i a m s  1955). Cleithra,

t h e  paired flat bones which are the major osseous component

O f the pectoral girdle, have been shown to be reliable in

16



assessing the age of northern pike (Casselman 1973 and

1979). Age determination of northern pike using scale

impressions was verified by Minnesota Department of Natural

Resources fisheries personnel using cleithra and representative

scale samples from Flathead River pike.

Recapture of fish tagged during stock assessment,

spawning runs, and the return of tags by fishermen provided

data on the movement of target fish species. Tag return

requests were posted at public locations, circulated in

local newspapers, and distributed to fishermen by creel

census clerks.

Internal radio transmitters manufactured by Advanced

Telemetry Systems of Bethel, Minnesota, powered by a TL200

Lithium battery having an expected life span of 785 days

were surgically implanted in seven northern pike. Each tag

measured 75 mm x 30 mm and weighed 97 grams (g), approxi-

mately two percent of the average weight of radio tagged

fish (5,178 g). Radio signals are transmitted at 48 mHz

through a 457 mm plastic coated stainless steel braided wire

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 until

used.

Northern pike were anesthetized in water lightly

17



treated with tricaine methanesulfonate prior to surgery.

Fish remained in the initial bath until they were calm to

the touch, without losing their vertical control. Fish were

then placed upside down on an improvised operating table

(Figure 4) and into a tub of lightly anesthetized fresh

water that just covered the head and operculum. Respiration

was checked throughout surgery, and periodically a current

of water was manually forced over the gills. All surgical

tools were disinfected immediately prior to surgery.

An incision was made with a scalpel approximately 60 mm

anterior and medial to the origin of the right pelvic fin.

The opening was lengthened by cutting with a scalpel between

the arms of forceps used as spreaders and elevators of the

body wall to prevent accidental injury to the viscera. The

completed opening, usually 45 to 55 mm long, was only as

large as was required to admit the transmitter.

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 transmitter antenna was fed down the bore of the needle,

and both needle and antenna were drawn out through the body

wall from behind the pelvic girdle. The transmitter was

then pushed through the body wall inicision and into the body
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Figure 4.  Northern pike PVC operating table.



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 diameter half circle reverse cutting needle, using nylon

suturing material (Braunamid, B. Braun Melsungen AG, West

Germany). The individual nylon sutures were tied with a

surgeon's knot topped with a tight double overhand knot.

Individual sutures were made by passing the needle

through both the peritoneum and integument. Initially, we

sutured the peritoneum with an absorbable polyglycolic acid

suture then the integument with the nylon suture. We found,

however, that a closer annealing of the tissues and less

inflamation was caused when a single row of nylon sutures

was used to close the incision.

Postoperative care consisted of approximately a -5

minute antiseptic bath in a 1OO:l dilution of the

concentrated antiseptic solution; 500 milliliters (ml) of

water, 1.25 ml of 10% formaldehyde and 0.5 gr of zinc-free

Malachite green (personal communication, Bob Strand,

Minnesota Department of Natural Resources, Fish Research,

Bemidigi, Minnesota ). Fish were placed in a freshwater

holding car until they regained almost total preoperative

vigor. Signal transmission was checked and the fish re-

leased. The entire process from initial anesthesis

to final release took approximately 15 minutes.

Radio tagged fish were tracked weekly using a hand held
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loop antenna and a programable scanning receiver. Tracking

operations were primarily conducted by floating mid-channel

downstream in an open boat. The boat’s motor was run as

little as possible to prevent receiver interference.

Tracking operations were also conducted by truck when pos-

sible. On s e v e r a l  o c c a s i o n s , when individual fish were

unable to be located, aerial surveys proved to be effective

in locating fish. The hand held loop antenna was effective

in radio locations up to approximately 400 m. Aerial

flights conducted at an altitude of 30.5 m had a maximum

signal reception range of 800 m.
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TRIBUTARIES

METHODS

Stock Ass-

Mark-recapture efforts were conducted at 22 permanent

stations (DosSantos, et al. 1983) within five major tribu-

taries to the lower Flathead River: the Jocko River, Mission

Creek, Post Creek, Crow Creek, and the Little Bitterroot

River. 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

sampled as open sections by three persons, one operator and

two n etters, making one pass through. A block seine was

installed at the upstream end of Station 2 and Station 3 on

the Little Bitterroot River to improve capture efficiency in

the turbid water.

   Flow measurements  were taken directly using a Marsh-

       McBirney electronic flow meter, or stage heights were read

at established     shed hydrologic stations and translated into flows

using provisional   . rating curves      developed by Tribal hydrolo-

    gists.  U.S. Geological Survey       methods (Carter and Davidian

    1968; Buchanan and Somers 1969) were followed in metering

flows.

 . Captured target fish species were measured (TL),
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weighed, and fin-clipped or tagged with floy anchor or

fingerling tags. Scales were removed and later impressed

into cellulose acetate for age analysis as described in the

methods section for the main river.

Population estimates were calculated using Chapman’s

modification of Petersen’s formula (Ricker 1975). An 80 %

confidence interval was computed for each estimate. Catch

of target fish species per hour of electrofishing was also

determined.

g Surveys

An ambitious stock assessment schedule and the early

onset of high flows in spring 1984 limited redd surveys to

the Jocko River for brown trout (Salvo trutta) during

January, and lower Crow Creek during October and May for

brown trout and rainbow trout (Salmo gairdneri), respec-

tively. To establish redd locations, starting time for each

survey was noted, and time elapsed to each identified redd

was recorded. Each redd observation was ranked as definite,

probable, and possible based on Montana Department of Fish,

Wildlife and Parks’ (Shepard et al. 1982) criteria:

A. Definite - the redd is located in an area that
would not be cleaned due to stream
hydraulics and contains a recognizable
pit and tailspill area,

B. Probable - a definite cleaned area of streambed
located in an area that would not
normally be cleaned by stream
hydraulics; the pit and tailspill
areas are not easiiy discernible,
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C. Possible - a clean area of streambed 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
sediment deposition or algal growth.

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 mouth to

capture spawning northern pike. These 150 x 120 x 90 cm box

traps were divided into two compartments, one with an

upstream opening and one with a downstream opening. Wire

mesh leads were attached.

To capture spawning adult salmonids, one box trap was

installed i n lower Crow Creek in mid-March approximately

2.5 km above its mouth. Modular fish weirs were installed

in the Jocko River 2 km above its mouth and in Mission Creek

6 km above its mouth during late February and early M a r c h .

The weir design     was developed by Art Dobler, U.S. Forest

Service engineer with the Shasta-Trinity National Forest,

California, and described  the study’s 1983 annuall report

(DosS antos et al. 1983).

A backhoe was used to dig a trench for installation of

23 gabions (3X1X1 m baskets) forming the base of each weir

across each stream. The baskets were assembled and laced

   into pairs on shore, entrenched with long axis parallel to

s t r e a m flow, and wired to adjacent pairs. Once in place,
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the gabion baskets were filled with 10 cm diameter and

larger rock and laced shut. To form the weir, 17 trapezoid-

shaped, angle-iron modules were bolted together and wired

onto the gabion-basket base. Trapping facilities were pro-

vided by inserting a prefabricated trap into one of the

modules. On the remaining modules rod panels were slid into

channels to prevent upstream and downstream movement and

funnel fish into the trap.

Rocks 15 cm and larger were placed around and down-

stream from the weir structure to add support and prevent

scouring. The streambanks at either end of the weirs were

carefully rip-rapped, and shoreline areas disturbed during

construction were reseeded.

Salmonids trapped at the weirs were measured (TL),

weighed, sexed, and tagged; scale samples were removed, and

the fish were released upstream. Trap doors were closed,

and several rod panels were removed near the banks during

high water to facilitate fish passage.

Fish Movement

Recapture of fish tagged during stock assessment,

spawning runs, and the return of tags by fishermen provided

data on the movement of target fish species. Tag return

requests w e r e  posted at public locations, circulated in

local newspapers, and distributed to fishermen by creel

census clerks.
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Water Temperatures  

Continuously recording, 90-day thermographs were

Installed near the mouths of four tributaries: the Jocko

River, Mission Creek, Crow Creek, and the Little Bitterroot

River.

lofiation

The Jocko River, Mission Creek, Post Creek, and Crow

Creek were surveyed as part of a general creel census

conducted on streams and reservoirs on the Flathead Indian

Reservation. 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

summer, and three continued through fall on a random

schedule. Computer analysis of compiled data was done by

Robert McFarland using a program developed by MDFWP.
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MAIN RIVER

RESULTS

The Buffalo study section encompasses approximately 208

hectares of wetted substrate at bank full discharge (approx-
3

imately 708 m /second). Twenty-five percent of the area was

too deep to adequately assess substrate composition. Nine

hectares of gravel met size suitability standards for trout

spawning (Bovee 1978 1) while only 0.5 hectares contained

aquatic macrophytes (Figure 5). The Sloan study section

encompasses approximately 292 hectares, 17% of this area was

too deep to adequately assess substrate composition. None

of the substrate size in this area met suitability standards

for trout spawning, 2.5 hectares contain aquatic macrophytes

(Figure 6). The Dixon study section encompasses approxi-

mately 488 hectares. One percent was too deep to assess

substrate composition. Fifteen hectares of gravel met size

suitability standards for trout spawning and 16 hectares

contained aquatic macrophytes (Figure 7). The Weed study

section encompasses approximately 532 hectares, 12% was too

deep to assess substrate composition. Seventy-nine percent

(421.5 hectares) met size suitability standards for trout

spawning. Thirty nine hectares of rooted aquatic macrc-

phytes were found in the Weed study section with 7.5 hec-

tares of macrophytes found in two backwater areas (Figure

a). The Perma study section encompasses approximately 484
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L O W E R  FLATHEAD RIVER
Buffalo Study Section

Figure 5. The Buffalo study section, potential salmonid and northern nike spawning substrates,



LOWER FLATHEAD RIVER
Sloan Study Section

Figure 6. The Sloan study section, potential salmonid and northern pike spawning substrates.
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hectares; 29% was too deep to adequately assess substrate

composition. Forty-three percent of the gravels within this

study section met size suitability standards for spawning

trout. . Aquatic macrophytes covered 98.5 hectares

(Figure 9).

Discharges from Kerr Dam during the northern pike

spawning season (April, May, June) were consistently lower

in 1984 than 1983 (Figure 10). Minimum daily discharges
3

during the month of April 1984  were below 141.6 m /second

23 of 30 days; weekly average discharges for the month

ranged from 23 to 33% lower than the previous year. Minimum

daily discharges during the month of May 1984 were below
3

141.6 m /second 21 of 31 days, weekly average discharges for

the month ranged from 11 to 78% lower than the previous

year. During the last week of May, flows averaged only 97
3 3

m /second compared to 434.5 m /second for the same period in

1 9 8 3 .  Minimum 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 lowest flow ever recorded for

the month of May since the establishment of discharge

recording by the USGS in 1907. The weekly average discharge

for the first week cf June 1?&4, was 486, lower in 1984 than

in 1983. Flows for the remaining part of June averaged 25 %

greater than in 1983.
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LOWER FLATHEAD RIVER
Perma Study Section
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Figure 9. The P e r m a  study section, potential salmonid and northern pike spawning substrates.
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Figure 10 . Daily discharges (maximum(a), mean(b) and minimum(c)) from
Kerr Dam for Ap r i l , May a n d June 1983 and 1981 recorded at
R K  114.3.



MonitoringTemperature

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  in f low o f  water  f rom the  Li t t le  Bi t terroot  River ,  Miss ion

Creek and the Jocko River. At Perma bridge river water had

warmed by 2 °C, the same temperature observed at Sloan’s

br idge . Daily temperatures varied as much as 8.5 oC

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  th is  spr ing . G i l l  n e t  s e t s  a n d  s e i n i n g  i d e n t i f i e d

four additional areas being used by spawning fish. Electro -

f ishing 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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Recorded at:

- below Kerr (USGS)

. . . . Sloan Bridge
2 0 ,
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=
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1983

Figure  11 . Water temperatures ( m o n t h l y  maximum (a), m e a n ( b )  a n d  minimum
(c))for  the l o w e r  Flathead  River r e c o r d e d  d i r e c t l y  below
K e r r  Dam (RK 1 1 4 . 9 )  a n d  a t  Sloan b r i d g e  (Rk 7 1 . 4 ) .
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immature at the time of capture. Of the mature spawners

captured and sexed, 41% were males and 26% percent were

females, resulting in a male-female sex ratio 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 May 1984, 16% of all males handled were partially

spent. The first spent female was captured on 31 May 1984.

Northern pike were trapped entering shallow areas where

the remains of last year’s aquatic vegetation, cattail

(TvDha Latifolia), horsetail rush (EqVisetum spp.) and

bulrush (Scirbus acutug), had been recently resubmerged.

Reproductively ripe northern pike were also captured in

deeper water areas over aquatic vegetation consisting of

last year’s dead and newly emerging Elodea spp., Potamogeton

SPP. 9 Chara spp., j&nunculus spp. and Mvrioghyllum spp.

Observation during the spring of 1983 and 1984

demonstrated that known spawning areas experience to daily

water level fluctuations. A change of only 3 cm can change

inflow to outflows at the mouth of some spawning areas, and

common springtime water level fluctuations of 0.4 to 1.5 m

dewater some spawning areas daily.

Based on staff gage readings, a mean daily discharge of
3

less than 359.7 m /second causes water to start draining

from all spawning areas downstream of RK 50. A mean 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 1984 to identify salmonid spawning areas. Ten

redds were located in the Flathead River immediately above

the confluence with the Clark Fork River. No other redds

were observed in the main river.

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

Capture Northern Pike
Method Immature M a l e  Female

Netting 19 16 6
Electrofishing 14 15 2 0
Trapping 4 15 3

Total 37 46 29

Average
length (mm)
(range)

392.16 7 0 3 . 2 8  6 9 0 . 6 2
(267-490) (428-908) (540-996)

AnRler Exploitation

From March 1, 1983, to September 30, 1984, 779 target

fish were tagged to assess fish movement and fishing mort-

  al i ty . 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 108 largemouth bass tagged, one tag was returned.

These tag returns yield an 18 month return rate for

northern pike, cutthroat, brown and rainbow trout, and

largemouth bass of 12, 6, 4, 1 and 0.9%, respectively. No

tags from mountain whitefish (115 tagged) or bull trout

(Salvelinus dluentis) (7) have been received.

Results of the creel survey conducted on the

Reservation from April to September 1983, and summarized by

DosSantos and Cross (19841,  are quoted below.

"One hundred seventy-two interviews (17.8%) were
conducted on the main river, accounting for 21.7% of all
anglers contacted reservation wide. Anglers concentrated on
the more 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.

Approximately one half (52.3%) of the river fishermen
were between the ages of 21 and 40; the majority (66.9%)
were between the ages of 21 and 64 years of age. S e n i o r
citizens accounted for 2.3% of all anglers interviewed.

The primary recreational activity occurring on the
lower Flathead River was sport fishing; 61% of those
interviewed indicated that fishing was their primary goal.
Fishing associated with other activities such as picnicking
and overnight camping accounted for 79.1% of the responses.
Eleven percent of those people interviewed along the
Flathead were seeking solitude.

River anglers fished an average of 4.6 hours, primarily
from shore using bait (40.7%) and lures (15.7%) as terminal
gear of coolwater species. Catch rates for the period of
survey were: yellow perch, 0.78/hr;  largemouth bass,
0.44/hr; northern pike, O.10/hr; and mountain whitefish,
O.Ol/hr. ;Catch rate s for all other species present in the
lower Flathead River were below C.Zl/hr."

Stock Assessment

Stock assessments were conducted at five permanent
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study sections; Buffalo, Sloan, Dixon, Weed and Perma, on

the lower Flathead River during fall 1983  and spring 1984.

Popuiation estimates for individual age classes of target

fish species were not made due to low numbers of fish cap-

tured. Population estimates represent all year classes

combined for each fish species.

During fall sampling, catch per unit effort for

mountain whitefish was consistent between the Buffalo, Sloan

and Dixon study sections averaging 79 fish/hour. Catch

per unit effort dropped to 36.48 in the Weed section and

11.73 at Perma. Mean catch rates for rainbow of 0.69 and

brown trout, 0.65, were almost identical. Catch per unit

effort for northern pike was highest in the Weed section

(3.68) during fall sampling. Largemouth 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 mountain white-

fish was 80.25 at the Buffalo study section and 77.76 at

Dixon, Sl..i'rilar to fall 1983 rates. The Perma study section

s 5 OK e d t h e lowest catch rate for mountain whitefish both

springg and fall.

Four trout species were captured during spring

.sampling br o w n ,  rainbow, cutthroat and bull trout; only

brown trout were found in all sections. Bull t r o u t  were

capturedd in the Dixon, Weed and Perma study sections, with
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Table 2. Catch per boat hour of operation for target fish species captured
during Fall 1983 and Spring 1984 stock assessment.

STUDY SECTIONS

Buffalo Sloan Dixon Weed Perma

FALL 1983

Mountain whitefish

Brown trout

Rainbow trout

Cutthroat trout

Bull trout

Northern pike

Largemouth bass

SPRING 1984

Mountain whitefish

Brown trout

Rainbow trout

Cutthroat trout

Bull trout

Northern pike

Largemouth Bass

73.54 73.77 90.03 36.48 11.73

1.21 0.29 0.57 0.53 0.65

0.15 0.22 1.40 1.54 0.18

0.08 0.07 0.06 0.42 0.00

0.00 0.00 0.00 0.00 0.00

0.76 0.57 1.90 3.68 0.01

0.00 0.00 0.00 0.00 0.28

80.25 54.64 77.76 48.57 31.37

2.14 1.77 1.78 1.60 0.67

0.08 0.18 1.78 1.18 0.79

0.08 0.18 0.08 0.42 0.00

0.00 0.00 0.08 0.14 0.17

0.23 0.88 1.62 1 .ll 0.11

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 sampling northern pike were most common

in the Dixon study section with a catch per unit effort of

1.62 (Table 2).

Populations estimates for mountain whitefish at the

Buffalo, Sloan and Weed study sections were significantly

higher (~5.05) in the fall of 1983 than the spring of 1984.

Fall stock abundance for mountain whitefish was highest in

the Weed section followed by Buffalo and Sloan (Table 3).

Spring stock levels were similar and highest within the

Buffalo, Dixon and Weed study sections, intermediate at

Perma and the lowest at the Sloan study section (Table 3).

Brown trout population estimates were highest in the

Buffalo section (29k 26) and similar in the Dixon (5 f 3)

and Weed (6 k 5) study sections during the fall of 1983.

Spring populations were lowest at the Perma section (5 + 21,

and similar within all other study sections (Table 3).

Insufficient numbers of rainbow trout were captured in

the Euffalo and Sloan study sections in fail, 1983 and

spring, 1984 to make population estimates. Rainbow trout

population levels were simil ar during both sampling periods

in the Dixon, Weed and Perma sections (Table 3). T h e

highest estimate was made for the Dixon section (27' + 19)

during the fall sampling period. Although all trout species

are relatively uncommon, rainbows were found to be the most
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Table 3. Petersen mark -
sections.

recapture population estimates of target fish species for main river study
Eighty percent confidence interval given in parentheses.

FALL 1983

Buffalo Sloan

STUDY SECTIONS

Dixon Weed Perma

Mountain
whitefish

Brown
t rout

Rainbow
trout

Northern

0’
pike

SPRING 1984

Mountain
whitefish

Brown
t rout

Rainbow
trout

Northern
pike

5,969(~  1,883

29(~ 26)

ttil

6(+ 5)

1 3,514(+  904) * 6,339(~  3,041) ***

ff* 5(+ 3) 6(~ 5) ***

tt* 27(t 19) 19(+ 10) ***

5(- 31 32(+ 19) 103(+ 56) ***

2,034(+  331)

13(+ 5)

**

Wi

977(+ 185 1 2,549( + 523) 2,323(~  613) 1,879(~  563)

+ 6) 16(+ 8) 5(+ 2)ll(+ 6)

5(+ 2)

ll(

14(+ 6) 18(+ 13) ll(+ 8)

18(+ 10) 11(~ 6) **

*recaptures insufficient for estimation
**present, but numbers too low for estimation

***not completed in 1983



common in the lower reaches of the river.

Fall northern pike population estimates were similar at

the Buffalo and Sloan study sections, and significantly

higher (~3.05) at the Dixon and Perma study sections.

Sprirg population levels varied little between the Sloan,

Dixon and Weed study sections, with no significant

difference (p 3.05) between them.

AfiL!zzLI.l.d~m

Fall '83 and spring '84 catches of mountain whitefish

were dominated 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 length between fall

and spring catches of mountain whitefish.

Growth of male and female northern pike was similar

through age 3. Fish older than age 4 show differential

growth between the sexes, with females exhibiting faster

growth. Young-of-the-year pike grew to approximately 250 mm

by the end of their first year. By their third year they

have doubled their length. By their fifth year male

northern pike range from 700 to 840 mm TL, and female pike

may reach 920 mm TL. Seventy percent of all northern pike

handled from August 1, 1983, were age 3 or younger.

Catches of rainbow trout were dominated 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 comprised only 2.5%

of all rainbow handled. During the fall 1983, sampling,

rainbow trout averaged 269 mm TL; during spring 1984, rain-

bow average 309 mm TL.

Catches of brown trout were dominated by age 3 fish,

representing 40% of all brown trout handled since August

1983 (n = 104). Age 3 fish ranged from 270 to 389 mm TL.

Age 4 and 5 brown trout represented a combined 35% of the

sample, 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 mm TL. Age

6 brown trout comprised 14% of the total sample and reached

620 mm in total length. Age 2 fish comprised 11% of the

total sample and ranged from 200 to 270 mm TL. Only two age

1 brown trout have been collected in the main river.

Of 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 Mission Creek showed an average movement

of 32.5 km from their initial marking point.

One cutthroat trout moved 44.2 km down the lower

Flathead and then 11.3 km up the Clark Fork River within a

5 month period.
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Of 42 northern pike tag returns, 20 fish (47.6%)  were

captured by fishermen at the initial point of release.

Twelve pike showed an average upstream movement of 6.0 km,

ranging from 0.8 to 13.7 km, and four pike showed an average

downstream movement of 18.3 km, ranging from 0.6 to 48.3 km.

Radio I!iz.kmetrv

Seven northern pike, five males and two females were

radio-tagged between 1 April 1984 and 5 June 1984. Average

length and weight for the males was 821.8 mm and 5,150 g,

respectively; for females, 817.5 mm and 5,250 g.

One male northern pike has remained in the general

vicinity of the original tagging location throughout the

period of tracking. Two males began moving downstream

during June. On 29 July 1984 pike no.064 was captured by a

fisherman after moving downstream 88.5 km in almost four

months. Pike 110.693, tagged at RK 31, moved out of the

lower Flathead River and approximately 24 km downstream into

the Clark Fork River. One male moved 46.7 km upstream in

less than 1 month. During the month of August no males

moved a significant distance upstream or downstream (Figure

12).

One of tw o radio-tagged female northern pike remained

in the general vicinity of the original tagging location

throughout the period of tracking. The other female 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

location (RK 49.1) for approximately 1 month, and has

slowly begun to move upstream again (Figure 12).
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TRIBUTARIES

RESULTS

Stock Assessmeti

Longitudinal changes in fish species composition and

relative abundance were evident in three of the four

drainages sampled. These changes were most marked in the

Little Bitterroot River. Up to 13 northern pike, the only

target fish species found in the Little Bitterroot below the

Camas A Canal diversion (km 76.01, were captured per

electrofishing hour at established sampling stations

(Appendix B). Above the diversion, 59 to 75 cutthroat

and eastern brook trout (Salveliw fontinalig) were cap-

tured per sampling hour.

Catch per unit effort for trout did not differ

noticeably between the lower four reaches and upper three

reaches of the Jocko River (Figure 141, but species

composition did differ (Table 4). Rainbow and brown trout

comprised 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

percent.

Above the confluence of Post and Kission Creeks

(km 13.41, trout catch per unit of effort increased 3 to 5

fold at Post Creek sampling stations and 10 to 20 fold at

Mission Creek stations (Figure 14). These increases re-
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Figure 14. Longitudinal changes in trout relative'
abundance within three tributaries to
the lower Flathead River.

B Fall 1984
bI Spring 1984

Jocko River

10 20 30 40 50

1 Mission Creek
150-

5 10 15 20 25

Post. Creek

Stream kilometers
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sulted from increases in rainbow trout and brook trout at

the stations (Table 5).

The 4.8 km of Crow Creek between Lower Crow Reservoir

and the lower Flathead River were represented by one fish-

sampling station. No longitudinal change in species

composition or relative abundance was evident.

No significant difference (p<.O5) 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

River. The Post/Mission Creek drainages had significantly

more (p<.O5) rainbow trout and significantly fewer (p<.O5)

brown trout than the lower Jocko River and Crow Creek.

Fifty percent or more of trout captured during fall and

spring in the five tributaries sampled were age 2 and

younger (Table 4). Yearlings generally accounted for 50

percent or more of the trout captured in the lower reaches

of the Jocko River, Mission Creek, Post Creek, and Crow

Creek. Age 2 trout were nearly as abundant as yearlings in

the upper reaches of these streams. Mountain whitefish

were found in the lower reaches of ail five drainages.

Spawning Surveys

Trapping began at the Jocko River weir 2 km above the

mouth on 29 February 1984. From then until the trap was

closed 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 long

and ranged in age from 3 to 6.

From 13 August through 3 December, 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 mouth of Valley

Creek (km 19.0) and Finley Creek (km 30.7) during January.

An ambitious stock assessment schedule and early onset of

high water precluded spring redd surveys.

Trapping began at Mission Creek weir, 6 km above the

mouth, on 9 March 1984. Until high water forced trap closure

on 16 May, 28 rainbow trout, one bull trout, one brown

trout, and 41 mountain 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

techniques employed withstood two-year flood events in
3

Kission Creek (28 m /second) and the Jocko River (34
3.

m /second). High water piled bedload on to the weir faces

and scoured trenches approximately 2 m deep immediately

downstream from both structures.

When water in Mission Creek dropped to the top of the

weir, rod panels were removed, and the bed load washed
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through. 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 twist. Removing the rod panels allowed enough

bedload to move through to expose all gabion baskets. Four-

teen weir modules left of the trap were removed from the

gabion base, realigned, and laced back onto the base,

requiring 68.5 man-hours over 1.5 days.

From 21 July through 3 December, five brown trout were

captured in the Mission Creek weir.

No trout species were captured in the trap set at

km 2.5 in Crow Creek from 14 March through 7 May 1984. A

survey of the 6 km below Lower Crow Reservoir for brown

trout redds during October 1983 revealed one definite redd.

The trap set below the Lonepine marsh (km 60) on 7 February

1984 and removed 30 July 1984 captured 29 northern pike, one

moving upstream and 28 moving downstream. Two pike captured

moving downstream below the marsh on 21 April and 25 May

1983 were recaptured moving the same direction on 1 May

1984.

The trap set above the Lonepine marsh (km 61) on 20

February and removed 8 June captured no fish. Near the

mouth (km 21, one pike was captured moving upstream on 25

April,, and one dead pike was found in the downstream trap on

23 April.
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Fish Movement 

Rainbow and brown trout from the Flathead River have

been captured in the Jocko River and Mission Creek (Table

5). Brown trout tagged as far downstream as Perma and as

far upstream as Buffalo Rapids in the main river have been

recaptured in the Jocko River near Ravalli, 78 km from their

tagging locations. A northern pike captured 23 June 1983

moved from a trap 4.5 km upstream from the mouth of the

Little Bitterroot River down to Sloan's bridge on the main

river and was recaptured 27 July 1983.

Within the tributaries, one rainbow trout spawner

trapped at the Jocko0 River weir was caught by a fisherman

4 km upstream from the town of Arlee on 27 May 1984

(Table 5). Seven Mission Creek rainbow trout, 11 Post Creek

rainbows and one brook trout, one Jocko River cutthroat

tFOUt, and eight Little Bitterroot River northern pike

tagged during fall 1983 were recaptured by electrofishing at

OF near their Original  tagging Site the following Spring.
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T a b l e  5 .  F ish movement  to ,  f rom, a n d  w i t h i n  t r i b u t a r i e s  t o
t h e  l o w e r  Flathead R i v e r  d u r i n g  1983 a n d  1984.

F i r s t  C a p t u r e
1

Second Capture Approximate

Species Date
D i s t a n c e

L o c a t i o n  Date L o c a t i o n  moved (km)

Rb 7 - l  9-83

Rb 1 1 - 1 6 - 8 3

Rb 1 l-29-83

Rb 3 - l  E-84

RbxCt 3 - 2 1 - 8 4

LL 6 - 1 5 - 8 3

LL g-26-83

LL 4-2-g4

LL 4-10-84

LL 6 - 1 5 - 8 3

LL 4-15-84

LL 4-23-84

LL 8 - 2 - 8 3

NP 6 - 2 3 - 8 3

1
Rb 5 r a i n b o w  t r o u t ; RbxCt  = r a i n b o w  x c u t t h r o a t  t r o u t  h y b r i d ;  L L  = b r o w n

FR km 13.2

Post  km 6.8

Post  km 6 .8

Mission km 6.0

Jocko km 2.0

FR km 11.0

FR km 104.6

F R  ko 1 0 4 . 6

FR km 71.1

FR km 11.3

FR k m  4 4 . 2

FR k m  41.8

Mission km 6

L.Bitt. k m  4 . 5

3 - 2 2 - 8 4

3- l  3-84

4-?-84

s-27-84

5 - 2 7 - 8 4

8-27-a3

8-8-84

8-8-R4

8 - 2 6 - 8 4

8-23-84

‘ 8 - l  3 - 8 4

4-29-a4

8 - g - 8 4

7 - 2 7 - 8 3

hission km 6

Post  km 8.3

P o s t  k m  7 . 8

FRkm ?

Jocko km 24

Jocko km 13.8

Jocko km 13.8

J o c k o  k m  1 3 . 8

Jock0 km 2

Jocko km 2

Jock0 k m  2

J o c k o  ko 2

Mission k m  ?

FR km 72.1

38

1 . 5

1
2

-2

22

44

78

78

32

32

5

3
2

?

5

t r o u t ;  N? = nortnern plice

2
7 = e x a c t  location  n o t  r e p o r t e d  b y  a n g l e r
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Water TemDeratures

Water temperatures near the mouths of the four major

tributaries entering the lower Flathead River were highest

during' August (Table 6) and lowest during January. August

water temperatures were coolest in the Jocko River and

Mission Creek.

Table 6. Mean, maximum, and minimum water temperatures
03, recorded during August 1983  near the
mouths of four tributaries and the lower
Flathead River at Kerr Dam.

S t r e a m  Mean M a x ELKl

Jocko River 16 20 12
Mission Creek 17 22 14
Crow Creek 19 24 15
Little Bitterrot River 22 30 16
Flathead River 23  25 19

-

Results of the creel survey conducted on the

Reservation from April to September 1983, and summarized by

DosSantos and Cross (1984),  are quoted below.

"One hundred fifty-eight interviews were conducted on
the seven tributaries surveyed, accounting for 14.5% of all
anglers contacted reservation wide. One hundred twelve
interviews representing 221 anglers were conducted on the
Jocko River, the largest tributary to the lower Flathead
River. One hundred nine Jocko River anglers were
interviewed in the section of river bordered by Highways 212
and 200.

Age composition for tributary fisherman was similar to
fishermen of the main river. Slightly less than one half
(44.6%) of tributary fishermen 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
interviewed. Tribal members and non-member reservation
residents almost equally shared in tributary fishing, 28.9%
and 34.65, respectively. Twelve percent of those tributary
anglers interviewed were not from the State of Montana.

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

*Table 7. Catch rates for fish species creeled on
reservation tributaries between April and
September of 1983.

Brook trout 1.65/hour
Brown trout 1.051 "
Bull trout 0.501 "
Rainbow trout 0.351 n
Cutthroat trout 0.30/ n
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 terminal gear. Fly fishing was
used by 16.4% of tributary anglers. The most productive
fishing in the reservation tributaries was for brook trout
and brown trout with catch rates of 1.65/hr and l.O5/hr,
respectively, for the period of survey (Table 71."
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MAIN RIVER

DISCUSSION AND CONCLUSIONS

S.tudy reaches I and II, extending 54 km below Kerr Dam,

provide limited salmonid spawning gravel, only 1.8%

of the channel substrate surveyed meet 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

armoring. Gravel recruitment from above Kerr Dam or from

the also regulated Little Bitterroot River no longer occurs.

The substantial increase in spawning gravel in study reaches

III and IV can be attributed to a reduction in stream gra-

dient, reduced scour, and gravel recruitment from Mission

Creek and the Jocko River.

Subjective observations of gravels surveyed indicated

that compaction with sediment may have a significant impact

upon gravel quality. Sediment sources include erosion of

river clay banks, the Little Bitterroot River, and

irrigation returns. A qualitative evaluation of salmonid

spawning habitat will be conducted in FY85 which will assess

gravel size, water velocity and depth over time and percent

fines at selected sites within each study section. The

evaluation will provide a more accurate assessment of actual

available habitat.

The ecological significance of aquatic vegetation, both
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submergent and emergent to successful northern pike spawning

has been extensively documented (McCarracher and Thomas

19721, and recruitment has been found to be directly related

to the amount of suitable spawning habitat (Hassler 1970,

Groen and Schroeder 1978).

The presence of aquatic macrophytes are limited to

slack water eddy areas, or along river banks within the

Buffalo and Sloan study sections. No true backwater areas

exist in these two study sections (Figures 5 and 6). In the

Dixon and Weed study sections, river gradient decreases,

backwater areas which are essentially totally vegetated are

common, and areas of main channel macrophytes also 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 some areas spans

the entire width of the channel (Figure 9). These areas of

aquatic vegetation are important in providing a nursery area

with protective cover for young pike (Green and Schroeder

wi’8), and also provide protective cover and feeding

stations for adults.

Discharges from Kerr were inadequate to flood off-

channel spawning areas for any length of time during spring

198k. Northern pike actively seek areas of inflowing water

for spawning (Priegal and Krohn 19751, but a mean daily
3

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

discharge of approximately 204 m /second dewaters the inlets

oi all off-channel spawning areas; between 204 and 360
3

m /sec.ond 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
3

m /second until 9 June 1984, 60 days after the first ripe

female pike was captured. During the last week of May 1984,
3

discharges from Kerr averaged only 97 m /second and on 26
3

May 1984 reached a low of 21.3 m /second, the lowest flow

recorded for this month since 1907. As a result of hydro-

electric operations off-channel spawning areas were

generally inaccessible to spawning northern pike this

spring. Most spawning must 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

pike spawning has been found to be less than 1 m (Inskip

1582;. Due to depths and velocities, it is doubtful that

spawr,ing in main channel areas provide sufficient recruit-

ment to this riverine pike population. Attempts to locate

zl;ver,ile pike in backwaters and main channel areas this year

were Lnsuccessful.

Eased upon patterns of grosrth described by Anderson and

Weit~zan (19781, northern pike in the lower Flathead exhibit
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a moderate growth rate up to age 4. Lower Flathead pike age

5 or older exhibit a fast growth rate.

Seasonal and daily variability in discharge from Kerr

Dam, highest in the spring and fall, are suspected of having

serious impacts upon spawning success of all target fish

species present in the lower Flathead River. Year class

strength in northern pike populations has been found to be

dependent upon stabilization of water levels in spawning and

nursery areas (Franklin and Smith 1963, Hassler 1970).

Hamilton and Buell (1976) concluded that increasing

discharges and the abrupt changes associated with fluc-

tuating flows due to hydro-peaking operations caused serious

recruitment problems for salmon and trout in the Campbell

River system, British Columbia.

Population levels and population structure of trout

species observed in the 1983-84 reflect a lack of successful

recruitment within the lower Flathead River. Rainbow trout

population estimates were highest in the Dixon study section

during the 1983 fall sampling (27 fish/km), but only

averaged 9 fish/km river wide during both 1983 fall and 1984

spring sampling. Relative to Other Montana rivers such as

the Kooter.ai River with rainbow populations ranging from 80

to 706 fish/km (Pay and Huston 19831, and the Missouri River

where the lowest rainbow estimate in 1983 was 653 fish/km

( B e r g  1983), the lcwer Flathead River trout populations and
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age class structure reflect serious recruitment problems.

Catches of rainbow trout in the lower Flathead are dominated

by age. 2 and 3 fish, which comprised 55% and 40X, res-

pectively, of all rainbow trout handled (n = 85). Age 1

fish only comprised 2.5% of the catch, whereas in the

Kootenai River age 1 rainbow trout comprised 77.6% of the

catch, with age 2 and 3 fish comprising 17% and 5.41, res-

pectively (May and Huston 1983). While the sample size of

the rainbow trout from the lower Flathead was small the lack

of age 1 fish is obvious.

Growth of rainbow trout in the lower Flathead is some-

what slower than that reported from the Kootenai River. May

and EIuston (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 estimates were highest at the

Buffalo study section during 1983 fall sampling (29 fish/km)

and averaged 10 fish/km river wide. During 1984 spring

sampling, brown trout estimates averaging 11 fish/km river

wide. On the Missouri River, the lcwest brown trout esti-

mate was 74 fish/km (Berg 1983). As with rainbow trout, a

lack 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 = 1021, with age 1 and 2 fish
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comprising only 2 and 11X, respectively, of the total catch.

Growth of brown trout is consistent with average lengths

reported by Brown (1971).

The above comparisions between lower Flathead fish

populations with those from the Kootenai and Missouri Rivers

are merely for demonstration. There are no implications

that the physical habitat or biological productivity of

these rivers are comparable to the lower Flathead.

The observed structure of brown trout populations in

the lower river suggest similar limiting factors effect both

rainbow 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 lower reaches of Mission

Creek or the Jocko River. In contrast, relatively high

numbers of age 1 and 2 trout were captured in these tribu-

taries, suggesting that these waters may provide the most

successful spawning and recruitment to the main river.

Slower growth rates of lower Flathead rainbow trout

may reflect the effects of hydroelectric operations upon the

quality and quantity of aquatic insects available. Addi-

tionally, aquatic insects are also negatively impacted by

sedimentation. Growth rates of lower Flatheac! River brown

trout may reflect a tendency toward a more piscivorous

diet, a food source less directly affected by hydroelectric
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operations.

Mountain whitefish population levels are comparable

with those reported for the Kootenai River, however lower

Flathead populations are dominated by age 4 where Kootenai

River whitefish populations were dominated by age 3 fish

(May and Huston 1983). Although mountain whitefish fry are

susceptible to stranding by rapid water fluctuations, their

present population level appears to be consistent with other

rivers of this size.

The present food base in the Flathead may be more

suitable to the maintenance of whitefish than trout.

Whitefish in the upper Flathead and the Kootenai feed pre-

dominantly on caddisflies and dipterans (Perry and Graham

1982, DosSantos and Huston 1983). Based upon field observa-

tions, both of these insect groups are common within the

lower Flathead.

While tags actually returned are most likely lower than

the number of captured tagged fish, exploitation appears

low for all species. Anglers harvested 4% of the brown

trout and 1% of the rainbow trout tagged within an eighteen

month period. Berg (1983) found that harvest rates were

approximately equal (7%)  for brown and rainbow trout within

the middle Missouri River. Based on 447 anglers inter-

viewed, catch rates for any of the five salmonid species

present in the lower river never exceeded O.Ol/hour, re-
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fiecting present low populations.

Anglers harvested 12% of the northern pike tagged

within an 18 month period. This exploitation rate is low

compared to 31% reported by Williams and Jacob (19711 and

over 50% reported by Beyerle and Williams (1972). High

annual mortality rates (Anderson and Weithman 1978) and non-

returned tags could account for the low return rate. Catch

rate for northern pike in the river was found to be

O.lO/hour.

Based on tag returns from Anglers and weir trapping,

it is evident that main river rainbow and brown trout move

both downstream and upstream considerable distances to enter

spawning tributaries. Movement between the lower half of

the river and the Clark Fork River has also been documented.

Based on tag returns from northern pike, almost one

half of all northern pike showed essentially no significant

movement from the initial points of release. Other pike

have shown upstream and downstream movements ranging from

0.6 to 48.3 km. Radio telemetry data, documented pike

movements of up to 88.5 km. Of the seven radio tagged pike,

two fish have remained in the general vicinity cf the

initial tagging; one ma;e and one female. Four ;;ike moved

downstream during the second ueek of June, after fiows had

doubled from the previous veek. Guring the pericc!  of high

water, which lasted from June until the last weex cf Juiy,
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pike continued to move downstream. Once flows dropped below
3

566 m /second, most radioed pike maintained their position,

or slowly began to move back upstream. One male, showed a

steady upstream movement throughout the high water period.

During FY85 these fish and three more to be tagged this

fall, will continue to be monitored to establish annual

movement patterns which may be related to reproductive con-

dition and river discharge.
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TRIBUTARIES

DISCUSSION AND CONCLUSIONS

Tag return data from trapping, stock assessment

sampling, and anglers confirm that rainbow and brown trout

in the lower Flathead River system migrate between the main

river and two major tributaries, the Jocko River and

Mission/Post Creek drainage. Tagged trout have moved from

the extreme 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 older brown and rainbow trout are

conspicuously lacking in the lower reaches of the Jocko

River and Mission Creek. Natural mortality, cropping by

fishermen, and outmigration to the main river are likely

explanations for this observation. The extremely low number

of trout in the main river suggest that poor habitat quality

under the present conditions of flow fluctuation, tempera-

tures, and sedimentation in the main river, results in poor

survival of tributary out-migrants.

Species compcsition and age class structure of fish in

the upper reaches of Mission Creek and the Jocko River are

indicative of resident populations. Cutthroat and brook

trout are predominant in samples from the upper Jccko

River; brook trout are predoninant ir. samples f r o m  upper

Mission and Post Creeks. Very few off either species have
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been found in the lower reaches of these streams and in the

lower Flathead River. The low number of age 3 and older

trout in these areas is probably due to natural mortality

and heavy fishing pressure.

Sampling to date has shown that the relative abundance

of rainbow trout in terms of catch per unit of effort is

significantly higher (p<.O5) in the Mission/Post Creek

drainage than in the Jocko River. Nevertheless, nearly

equal numbers of rainbow trout spawners were captured by

electrofishing in these two streams from March through mid-

May. Mission and Post Creeks probably receive less fishing

pressure than the Jocko River, and Post Creek is inadver-

tantly stocked annually when a small hatchery is flooded by

high water.

The significantly higher (p<.O5) catch per unit of

effort for brown trout in the Jocko River stock assessment

stations relative to Mission Creek is corroborated by the

spawning run monitored at the Jocko weir where 20 adults

were recorded. At the Mission 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 spawning rainbow and

brown trout. Whether other areas in both the Mission/Post

Creek and Jocko River drainages are equally important is

unresolved.
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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 rainbow

trout from the main river. A healthy population of resident

rainbow trout did exist in Crow Creek before the stream was

dewatered while a reservoir gate was repaired. A major

fish-kill was documented during the dewatering. Preliminary

redd surveys suggest that brown trout may ascend from the

main river to spawn in Crow Creek.

The Little Bitterroot River can be considered as two

separate streams. Above the Camas A Canal diversion, this

river supports resident populations of cutthroat trout and

brook trout. Below the diversion, tne stream supports

northern pike and is generally turbid, as well as seasonally

dewatered and overgrown with aquatic macrophytes.

The status of the pike population, spawning success,

and movement within the system are difficult to assess. No

pike have been captured by electrofishing at stations in

reaches 1 and 2 below Hot Springs Creek, which introduces

very turbid water. Much of the stream in reach 4 (km 55.7

to 76.0) is too deep and/or overgrown to shock effectively,

confining viable population estimates to reach 3.

Below Lonepine marsh (km 63) on the Little sitterroot

River, traps were set two months earlier this year than last

and left in two months later, yet far fexer northern pike

71



were trapped. One pike was trapped moving upstream this

vear compared to 29 last year, a 97% reduction. Twenty-

eight pike were trapped moving downstream this year compared

to 110 during 1983, a 75% reduction. This substantial

reduction in trapped fish may have resulted from runoff of
3 3

approximately 8 m /second near Lonepine marsh (25 m /second

near the mouth) 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 else-

where.

One northern pike captured near the mouth of the Little

Bitterroot River moved down into the Flathead River. No

pike from reaches 2, 3, or 4 have been recaptured in the

main river. It is unlikely that a pike, having moved 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 werè  still in place.

Trout, perhaps avoiding warm temperatures, may be

attracted from the Flathead River into the tributaries

during August. Unripe brown trout from the main river were

captured at the Jccko River weir throughout August. Water

temperatures in the Jocko River near its mouth averaged 7°C

cooler than main river water temperatures near Kerr Dam,

which were comparable to those near the Jocko.
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Although it is likely that the Jocko River receives

most 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. Highways

200 and 93 and a county road run along most of the Jocko

River and its upper forks. To survey Mission Creek, Post

Creek, Crow Creek, and tributaries to the Jocko River, a

clerk would have to drive off the main roads and walk

sections of each stream. The Little Bitterroot River

drainage was not surveyed.

Concentrating the survey along the Jocko River also

biased estimates of age composition and origin of tributary

anglers. Children are known to fish many of the smaller

tributaries, and reservation residents (members and non-

members) are more likely to fish areas less well known to

the general public.

Catch rate estimates show that brook trout fishing is

productive for those anglers willing to drive to the upper

reaches a n d forks of the Jocko River. Bull trout catch rate

estimates are surprisingly high considering how scarce this

species is in the entire lower Flathead River system.

Mountain whitefish, however, abound in this system, and the

low catch rate reported must reflect angler preferences  for

other species.
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PART II

SOUTH BAY, FLATHEAD LAKE

DESCRIPTION OF STUDY AREA

The Flathead system, located in northwestern

Montana, is the most northeastern river basin in the

Columbia River drainage. Flathead Lake divides the river

into upper and lower reaches and covers 50,992 ha (U.S.

E.P.A. 1983). The study area (Figure 1) is the southernmost

lobe of Flathead Lake, called South Bay. The area is made

distinct from the main lake by an island-dotted channel, the

Narrows, and bounded on the south by Polson Bridge which

spans the outlet of the lake. South Bay, the most extensive

shallow area in Flathead Lake (Moore et al. 1982), has a

maximum depth of 10.6 m, an average depth of 4.6 m, and a
2

surface area of 5,448 ha.. The 18,379 km drainage area of

Flathead Lake (U.S. E.P.A. 1983) encompasses the upper

Flathead River, the Swan, Stillwater, and Whitefish Rivers,

though none of these directly enter South Bay. Morpho-

logical and hydrological information for the study area are

summarized in Table 1.

Hydroelectric power generation within the Flathead

River 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 maximum annual fluc-

tuation of lake surface elevations between 878.7 m and

881.8 m. Minimum lake elevations are usually reached in
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Table 1. Physical features of South Bay, Flathead Lake,
Montana.

Land Description

Elevation (full pond)

Elevation (low pond)

Maximum length (north-south)

Maximum breadth (east-west)

Maximum depth

Mean depth

Area

Mean annual discharge

Mean annual inflow

Range 19,20 West
Township 22,23 North

8 8 1 . 8  m

8 7 8 . 7  m

8.6 km

10.5 km

lo.6 m

4 . 6  m

5,448 surface ha
3

10.9 km (U.S. E.P.A.
1983)

3
10.4 km (Stanford et
al. 1983)
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March and are followed by a rapid fill period which ensures

elevations of 880.9 m by May 30 and the maximum of 881.8 m

by July 1. This maximum is maintained through Labor Day, at

which time the extended drawdown period is initiated and

continues until minimum elevations are again reached in

March. The May 30, July 1, and Labor Day dates are the

result of a Memorandum of Understanding between the Montana

Power Company, the U.S. Army Corps of Engineers, and the

Flathead Lake Owners Association (Montana Power Company

1976). Changing lake levels have a disproportionate

influence on South Bay because it is relatively shallow and

has more gently sloping bottom contours compared to other

parts of the lake. Such annual dewatering and reflooding of

extensive littoral areas and the associated vegetation may

adversely impact resident fish populations dependent upon

shallower habitats.

The conifer-forested Mission Mountains rise steeply

from the eastern shore of South Bay. The southern and

western shores have less relief and are composed primarily

of dry grasslands and agricultural tracts. Shoreline

vegetation is dominated by emergent &&a, Car_ex, and

-us while principal aquatic genera include C;:ara,

MvriQRbYllU~, and Es;b;rQ&~~Qn.

The weather of the Flathead basin (U.S. E.P.A. 1983),
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moderated by Flathead Lake, is warmer than nearby Rocky

Mountain areas. At Polson, the mean January temperature is

-3.8 OC, and mean July temperature is 19.6"C,  with an annual

mean of 7.5"C. Precipitation averages 38.1 cm per year,

half of which typically falls during May and June. Total

snow cover seldom exceeds 0.3 m. Surface ice generally

forms over the entire lake once in ten years. Shallow bays,

including South Bay, freeze over almost every year. Pre-

vailing winds are from the south and north, paralleling the

major valley axis.

During the Pleistocene epoch about one million years

ago, four glacial advances scoured the soft sedimentary rock

of the Rocky Hountain Trench with ice sheets. The last of

these advances deposited the Polson Moraine located just

south of the present-day town of Polson. When it retreated

approximately 10,000 years ago, Flathead Lake was formed

from waters dammed to the south by the Polson Moraine (Alt

and Hyndman 1972). South Bay resulted from the melting of a

lobe of the glacier and is regarded as a "kettle" lake,

connected to the glacially scoured main body of the lake at

the Narrows (Lorang 1982).

Flathead Lake accumulates sediment at an average rate

of 0.3 mm a year, and total sediment depth presently ranges

between 4 and 7 m (Moore et al. 1982). Most inorganic

sediment en ters the lake via the upper Flathead River during
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spring runoff, resulting in an annual sediment plume that

courses from the river, south through Flathead Lake, and

into South Bay. Most of the larger silt particles in the

plume settle to the bottom near the mouth of the river,

while the smaller clay portions are carried further south

(Stanford et al. 1983). Deposition of organic material from

yearly summer algal blooms results in alternate organic and

non-organic layers that record annual sediment influx and

algal productivity. Lake sediments are well oxidized to a

sediment depth of 1 cm, and chemically reduced below that

(Moore et al. 198.2).

Moore et al. (1982)  provided a detailed account of the

sediment geochemistry of Flathead Lake. Due to the shallow

nature of South Bay, its sediments are unique to Flathead

Lake in several aspects. Algal productivity can be twice 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 main lake. In addition, wave

processes unique to shallower areas have redistributed an

accumulation of coarse sand to the northern part of South

Bay, an area which receives little sediment from the annual

lake plume. South Bay also has higher amcunts of non-

transported silt in surface sediments than the main lake,

.likewise a result of the reworking of shoreline sediments by

wave action (Moore et al. 1982:.
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Flathead Lake is oligo-mesotrophic in terms of algal

oroductivity,, water clarity, dominant phytoplankton species,

and total dissolved solids. Eutrophication of Flathead Lake

has been accelerated in recent years, primarily due to

effluent from increased cultural development (Stanford et

al. 1983).
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MATERIALS AND METHODS
LAKE

Mapping of dominant habitat types and the development

of physical habitat evaluation methods were the primary

activities in 1984. A variety of survey techniques (Johnson

and Nielsen 1983, Terre11 et al. 1982, Johnson and Stein

1979) were reviewed and select methods tested to assess

their relative efficacy for completion of this study.

Preliminary maps of dominant habitat types were pre-

pared using overlays of sediment distribution and depth

contours as reported in Lorang (1982). Resultant maps were

groundproofed using the following techniques.

Twenty nine SCUBA and snorkel surveys were completed

both within and across mapped habitat types to confirm

substrate homogeneity and boundaries respectively. Initial

groundproofing surveys were conducted in permanently inun-

dated areas from March to June, before maximum lake levels

were reached. Each dive surveyed approximately 1GOm in an

effort to substantiate the presence of mapped substrate

types. A stratified sampling approach (Johnson and Nielsen

1983) was used to subsample all major habitat types, addi-

tional surveys being used to groundproof similar, nonconti-

guous areas.

Aerial and shoreline photos were taken in conjunction
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with substrate samples in groundproofing surveys of all

seasonally inundated areas. Substrate samples were visually

classified by dominant particle size and compared with

mapped types. Aerial and shoreline photos will be used to

facilitate revisions in habitat maps.

Sixteen permanent photo stations were established

around the shoreline of the South Bay study area to maximize

qualitative data collection within the annual drawdown zone

(Appendix D). All stations were visited monthly. Criteria

used in their selection included proximity to seasonally

inundated areas, collective inclusion of all habitat types,

and year-round accessibility. Monthly photos were taken

from permanent locations and focused on constant reference

points to enhance seasonal comparisons.

In addition to substrate surveys, depth measurements

were made to verify the mapped classification of habitat

types as shallow, mid-depth, or deep. Fifteen equally

spaced transects were sounded using a Lowrance X-15 depth-

finder. These transects were permanently marked with

anchored yellow polypropylene line or numbered floats.

Sonar surveys were initiated and terminated as close to the

highwater mark as boat draft would allow. Corrections were

made for the shallower, inaccessible portions of each tran-

sect. Depthfinder adjustments and boat speed were held

constant throughout individual runs to minimize confounding
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in the interpretation of recorded depth data. All sonar

tapes were subsequently analyzed for mean and maximum depths

(@ 881.8 m elevation), linear distance within the drawdown

zone, and agreement with existing depth contour maps.

Independent records of lake elevation and weather,

provided by Montana Power Company, have been reviewed and

are being used to further characterize the environmental

constraints imposed on South Bay. Mean, minimum, and

maximum monthly lake elevations were summarized for the last

seven years (1977-1983). Seasonal trends in daily air

temperature and precipitation recorded at Kerr Dam were

also examined.

Planimetric methods were used to determine more

accurately the relative extent of seasonally inundated

areas. The study area was divided into two major subareas,

Poison Bay and East Bay, based on observed differences in

sediment distribution, water quality data, and currents as

indicated in LANDSAT photographs. A Lasico rolling disk

pianimeter was then used to determine surface area of South

Bay, both subareas, and the maximum drawdown zone within

each. These measurements were compared with similar

estimates derived from the transect surveys. (N o t e : All

depths and computed areas were adjusted to the maximum lake

elevation of 881.8x.1

Guidelines developed by the U.S. Fish and Wildlife
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Service (Terre11 et al. 1982)  were consulted in the develop-

ment of habitat evaluation field methods. Habitat variables

potentially important to target species (Appendix E) were

selected and a variety of underwater evaluation methods

tested at 51 sites within the study area. Reference charts

and preserved samples 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 developed (Appendix F).

Water Quality

Beginning in April 1984, bi-monthly measurements of

temperature, dissolved oxygen, pH, and conductivity were

taken at ten permanent sites. Eleven inshore stations were

added to the sampling schedule in June when rising water

levels had reflooded seasonally exposed areas. All water

quality measurements were taken at 0.5 m depth intervals.

Secchi visibility, air temperature, wind and water

conditions were also recorded at each station (Appendix G).

Spawning Surveys

Several potential spawning areas were surveyed during

the observed or expected reproductive periods of yellow

perch and 1 argemouth bass. Evidence off habitat suitability

for spawning was assessed using a combination of SCUBA,

physical habitat, and electrofishing surveys.

Yellow perch egg counts were conducted using SCUBA at
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seven locations within East Bay during the observed April-

May spawning period. All surveys were over silt substrate

types, four in permanently inundated areas and three in the

seasonally inundated zone. Egg skeins were counted by

divers swimming along 200 m transects randomly located in

vegetated areas where relatively high concentrations of

adult perch were present. Dominant substrate and vegetation

types were recorded.

Two surveys for evidence of largemouth bass spawning

were also completed. Physical habitat in a large backwater

area, locally known as the "Bass Pond" and contiguous with

the lake at summer elevations, was evaluated as potential

spawning habitat. Fish observations were recorded and water

quality data collected during this mid-June survey. The

second, a more extensive electrofishing survey, was con-

ducted in early July along eastern shores of South Bay where

catches of this species had been reported by fishermen.

Nearly 2 km of inshore habitat (< 1.5 m deep) were sampled

at night by electrofishing. Sampling efforts were concen-

trated in or around structural cover generally preferred by

this species.

Larvalfish

Inshore and offshore areas of South Bay were inten-

sively sampled for larval fish from late March through late

M a y  1984 with a half-meter diameter plankton net. All 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 column and during day and night

hours to determine optimal times and procedures for stan-

dardized sampling. Exploratory sites were established in

June and sampled monthly June through August.

The half-meter net was constructed of 900 micron Nitex

mesh and equipped with a General Oceanics flowmeter, 13.5 kg

lead weight, and plankton cup. During standard sampling the

net was suspended from a 2 m PVC outrigger mounted near the

starboard bow of the boat. This gear was towed close to the

shoreline in inshore areas and between predetermined compass

points in offshore areas. Standard tows were at idle speed,

with flowmeter readings taken before and after each tow.

The volume of water filtered by the half-meter net

during each tow was calculated from the difference in flow

meter readings multiplied by a calibration factor. The

calibration factor was derived from a series of tows over a
AL

known distance at a given speed using the formula: C= D,
3

uhere C is the calibration factor (m per revolution of the
2

flowmeter), A is the area (m > of the net opening, L is the

length (IT.) of the tow, and D is the mean difference in

revolutions between beginning and ending flow meter

readings. Total catches of larval fish were paired with

associated water v o l u m e s Catch per unit effort (CPUE) was
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3
measured as fish per m of water filtered.

Specimens 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 laboratory,

larval fish were separated from vegetation and debris and

stored in vials containing a mixture of 74% distilled water,

15% methyl alcohol, 10% formalin, and 1% acetic acid. All

specimens will be measured and identified to the lowest

taxonomic unit possible.

- f i s h

Sixteen seine sites in shoreline habitat types,

designated as Sl through S16, were chosen for exploratory

juvenile fish sampling during June through August 1984

(Figure 2). Sampling was conducted with a 106.7 m by 2.4 m

beach seine constructed of 6.35 mm heavy delta square mesh

knotless nylon netting. Standardized seine hauls were made

by extending the seine perpendicular to shore by boat and

towing it in a half-circle back to shore. Both ends were

then simultaneously hauled in to shore by hand.

The surface area covered in a seine haul was calculated

by determining the area of a half-circle with a circum-

ference of 213.8 m (twice the length of the seine! and a
2

radius of 34.0 m: Area (seine haul) =y 2r /2 = 1814.9 m .

All captured fish greater than 100 mm TL of the target

species were measured, marked with tags or fin scars and

clips, and released. Captured fish less than 101 mm TL were
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Figure 2. Lcxsr;ion cf fyke trap, seine (Sl-S161, am! 
&illnet (Gl-GfO) sites in South Bay, 
Fl~theac! Lake, Yzrch thrcugh dugust 1984. 
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identified, counted, a subsample measured and weighed, and

released. When many small untaggable fish were caught in a

seine haul, dipnets were used to estimate total catch. All

fish in five dipnets containing fish in a given size range

were counted to give the mean number of fish in that size

range per dipnet subsample. This mean was multiplied by the

number of dipnet subsamples required to count the remaining

fish. The product was added to the sum from the five

counted dipnets to estimate the total number of fish cap-

tured.

Experimental batch-marking was conducted on subsamples

of yellow perch at sites S2, S3, and S5. A combination of

soft dorsal fin-ray scars and paired-fin clips was used for

marking fish from each site. All fish from each site marked

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

Experimental sampling 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 sampied at

any one time. Fyke traps were 1.8 m in diameter and con-

structed of #15, 25.4 mm tarred nylon mesh. Up to 122 m of

25.4 mm mesh lead material in 30.5 m lengths, 1.3 m deep,

was used on inshore and offshore sides of eacn trap. In-

shore leads extended to the shoreline. Traps and leads were

anchored with fence posts in soft bottom areas and cement
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block clusters in rocky bottom areas. The traps were

checked two to seven times per week and moved as necessary

when water levels fluctuated. All traps were removed by the

end of June.

Adult fish were captured June through August 1984 in

experimental sinking multifilament gillnets measuring 38.1 m

by 1.8 m. Nets were constructed of five 7.6 m panels with

square mesh sizes ranging from 19.1 mm to 50.8 mm. Gillnet

sampling was conducted at 20 exploratory stations (Figure 2)

with two nets set at each station. Nets were checked hourly

during sampling periods of 0.5 to 3.0 hours.

All trapped and gillnetted fish of the target species

were measured, weighed, and tagged. Scale samples were

taken and sex determined, when possible, prior to fish

release. Tagged fish recaptured by either method were

remeasured and the location and method of capture recorded.

The original methods and locations of captures were

determined from previous data records.
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RESULTS

LAKE

Preliminary review of LANDSAT photographs, sediment

distribution data, and bay morphometry suggests two dis-

tinct subareas within South Bay (Figure 3). LANDSAT photo-

graphs of Flathead Lake, taken during peak runoff in June

1974, reveal a continuous sediment plume from the north

boundary southwest through Polson Bay to the river outflow.

Although this plume was one of the most intense since 1964

(J. Stanford, pers. comm.), it does infer basic differences

in the current patterns between Polson and East Bays. The

eastern margin of this plume was approximated by the boun-

dary line separating the Polson (I) and East Bay (II) sub-

areas (Figure 31. Sediment distribution data from Lorang

(1982) are also consistent with this subarea division.

Coarser, transported sand types were reported within subarea

I only, but were more related to prevailing winds and wave

energy dynamics. The noticeably bi-lobed shape of the

entire bay offers additional justificaticn for two physi-

cally distinct regions within the study area. Polson Eay,

the larger of the two, has its principal axis (Al) running

southwest from the main lake 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. Comparisons of

aerial photographs further delineate East Bay as a notice-

able subarea by the unique presence of persistent aquatic

vegetation.

Planimetric analysis of the total study area indicated

that approximately 18.1X,  or 986 ha, is within the maximum

drawdown zone (Figure 4). Of this area regulated by

hydroelectric operations, 71 .O% is located in East Bay (II).

This subarea comprises only 30.4% of the total study

area which in turn represents 10.7% of the total lake

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 mud (DSM), and

deep untransported sand (DS2). Although in the same

category as one of the types tabulated in Figure 5, nine

additional evaluation areas resulted from map overlays.

These secondary areas were evaluated separately because they

were not contiguous with larger, similar areas, or were not

located within the same physical subarea (I or II).

SCUBA, shoreline, and aerial surveys generally

confirmed mapped boundaries and habitat type homogeneity

based on the data of Lorang (1982), but several inconsis-

tencies were observed. Seasonally inundated portions of

9 3



Rn \

I

\

t

\I<.,
/ ‘~<.

\
;

I$ \..\C.~  \

:/

\\:

y

\ \ dN$,>

1

.+$y;:
\ ,,*yyq$+.Y

&A\ ‘\
\\’ ‘,\

‘A&<<\,

,y> r’\,;$v>
‘\\\ \ \

-\ ;,-c‘-‘L

F i g u r e 4 . M a ximum drawdown zone w i  thin m a j o r
subareas of South Bay, Fla t h e a d Lake.

94



Habl ta t Types 
Transported Untransporrcd hay -aY Huday 

Sand Sand CO!Me I4ud Doze 
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M-Middepth (3 a to less than 6 11 MS1 Is2 mc n9l mD 

D-Deep. (greaterthan6m) us1 . Ds2* Dsc D-9 Dm 

*These types not observed uithln the study area. 

Figure 5. Habitat types of South Bay, Flathead Lake, based on 
water depth and substrate type (from Lorang 1982). 
Polson (1) and East Bay (II) subareas are also shown. 
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Polson Bay (I), typed as sand (S.52) and muddy ooze (SMO),

contained extensive areas of cobble and gravel respectively.

Large deposits of cobble and boulder were also observed in

habitat types in both Polson and East Bays mapped as sandy

mud (MSM) or muddy ooze (MMO). A third and recurring incon-

sistency was the lack of observable boundaries between finer

substrates, particularly the sand, sandy mud, and muddy ooze

types. It should be noted that these smaller substrate

types were not easily distinguished by evaluators.

Shoreline surveys of seasonally inundated habitat

types during the drawdown period permitted the most

extensive and least costly groundproofing of the

associated substrate types. Underwater surveys of

permanently inundated areas were best conducted using SCUBA

and a towed two-man dive sled (Appendix H). Excessive

water depths precluded visual evaluation of these regions

from the surface. Free swimming SCUBA or snorkel surveys

vere Kell adapted to evaluations of shallow areas and areas

with extensive vegetation or structure, the latter being

b,azardous to safe boat navigation. Use of aerial

photographs resulted in the location of major areas of

vegetation , , sediment deposition, and anomalous substrate

types not previously mapped. Substrate samples alone w e r e

not sufficient to groundproof relatively large habitat types

because they represented an unacceptably small percentage of



the total sample area.

The depth component of each habitat type was ground-

proofed using sonar surveys. In all, a total of 53,280 m of

transect were sounded (Table 2). Individual transect

locations and corresponding subareas are shown in Figure 6.

Based on transect data, mean and maximum depths for subarea

I were 5.19 m and 10.63 m respectively. Comparable figures

for subarea II were 3.48 m and 6.02 m. A gradual increase

in depth was observed towards the central axis of each

subarea and towards their respective northern boundaries as

well. The mean depth for all transects combined was 4.62 m,

and the maximum 10.63 m, the same as that reported for

subarea I. Average transect length was 3,552 m.

Seasonally inundated areas, or those less than 3 m deep

at maximum lake levels, comprised an average of 10.4% of

each transect (Table 2). This proportion is substantially

less than the 18.1% determined using planimetric methods and

the data of Lorang (1982). Further comparisons of depth

data from this study with that of Lorang (1982) were not

possible because 1 ake elevation reference measures were not

reported in the latter study. Bathymetric maps prepared by

the MDFWP incorporate much of the Lorang (1982) data for

South Bay and thus could not be used for independent

comparison either. However, gross trends in bottom contour

data are simiiar in this and the studies cited.
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Tzble 2 . .,Mean ant maximum transect depths and transect proportions within 
seasonal.‘y inundated areas of South Bay, Flathead Lake. 

. 

Total mean maximum Seasonal.1 y inundated 
Transect no. length(m) de!pth(m) depth(m) length(m) x 

1 

2 

3 

4 

5 

6 

7 

8a** 

b 

.9a** 

b 

C 

10 

11 

12 

13 

- 14 

15 

2820 

3920 

4140 

3930 

3860 

4530 

4210 

525 

3905 

230 3.34 

280 3.95 4.91 

2660 5.15 1 

2070 5.75 

3960 4.68 

3680 3.95 

2970 3.21 

2810 3.16 

2780 2.42 

4.16 

4.67 

4.90 

s-26 

5.71 

5.62 

5i86 

2.27 

5 4615'08 . 

4.96 229 8.1 

5.64 222 5.7 

5.64 257 6.2 

6.62 250 6.4 

6.45 72 . .I.9 

6.58 ~ 106 2.3 

6.40 . (25; (0.5' 

3.02 413 78.7 

6.68 61 1.6 

4.17 87 37.8 

6.00 45 16.1 

6.97 61 2.3 

10.63 71 3.4 

6.02 103 2.6 

5.48 446 12.1 

4.67 696 23.4 

4.26 709 25.2 

3.58 1722 61.9 

Total 53,280 5550 

x 3,552 4.62 5.75 370 10.4 

std. dev. 728 1.05 ' 1666 433 

l Assumed to be zero for summary statistics. 

l * Subunits combined and weighted by transect before computing 
summary statistics. 



FLo,ure 6. Permanent  ha5itat e”aluation  trs.nseczs  in
South Bay, Flathead  Lnke.
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Lake elevation data for the past seven years (197i'-

19831, recorded in Polson by the Montana Power Company, are

summarized in Figure 7. These years were chosen for

evaluation because they represent a discrete period of dam

operation according to state researchers (Decker-Hess pers.

comm.). The'mean and range of monthly elevations are

plotted for those years evaluated. Maximum summer lake

levels (881.8 m), controlled by Kerr Dam, were reached in

July and observed as late as September. The minimum

elevation (878.7 m) was reached most often in March and

occurred on a less regular basis than the recreationally

mandated maximum. This minimum was observed in March in

four out of the seven years examined (1977-831, twice in

February (1979, 1980),  twice in April (1977, 19801, and in

all three of these months in 1980. In contrast to the

relative stability of minimum and maximum elevations, much

greater fluctuations in mean monthly elevations were ob-

served during the drawdown (September-Earth) and fill

(Yarch-July) periods, particularly the latter. The greatest

range (2.35 m) in mean monthly elevation was observed in

May, a month of rapid filling.

Photographs were taken monthly at sixteen permanent

stations. Periodic evaluation of these photographs resulted

ir: the addition and deletion of several stations in order tC

increase the amount of qualitative data collected in areas
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most affected by lake level fluctuation. No detailed

analysis of photos for mapping of habitat types has yet been

performed. Detailed locations of established photo stations

and subject references have been prepared (Appendix D).

k?LabxPualitv

Water quality data reported herein are limited to a

four-month period of 1984 and therefore cannot reflect the

true annual means or ranges of the variables measured. Mean

water temperature at- 2 m depth in South Bay ranged from a

low of 5.3” C in April to a high of 21.6O C in late July

(Appendix F). A gradual warming trend was observed in both

subareas during the sampling period, with temperatures

averaging 0.6 "C higher in the East Bay (II) subarea. Water

temperatures measured on the surface were consistently more

variable than corresponding temperatures at 2 m, but also

indicated that East Bay was usually warmer than Polson Bay

by approximately O.8”C for the period sampled.

Mean dissolved oxygen concentrations were observed to

decline with increasing water temperatures at all stations

and depths. No apparent stratification was observed. Mean

dissolved oxygen concentrations at 2 m ranged from a high of

12.73 mg/l in April to a low of 9.55 mg/l in July.

Measurements of pH were relatively stable during the

April -July sampling period and showed no apparent trends
.

through time. The range in pH was similar for surface and
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2 m readings, and between both subareas. The range observed

was from 8.2 to 8.6.

Mean conductivity was also relatively stable in all

areas with a range of 170.0 us/cm to 177.5  us/cm observed.

No consistent trends for this variable were noted between

subareas I and II for the period sampled.

Mean values and standard deviations for all water

quality parameters were summarized by depth and subarea

(Appendix I).

Soawa Surveys

No largemouth bass or evidence of spawning was observed

during the June 15 evaluation of the “Bass Pond,” a large

backwater area. The only access to the lake, a channel

which exists at maximum lake elevations, was blocked by two

beaver dams. One of the dams had been stabilized by woody

vegetation. Emergent and submerged vegetation were

extensive throughout the area and the average depth was

approximately 1 m. The only fish observed during the

extensive survey were three bullheads and one sunfish,

neither of which were identified to species. No nests of

any type were observed.

The second survey for largemouth bass, conducted in

East Bay on July 2, was also negative. No individuals of

this species were collected or observed during night

electrofishing of nearly 2 km of inshore habitat. Al 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 lake.

Yellow perch spawning surveys conducted in April and

May resulted in few observations of egg skeins for this

species. No yellow perch eggs were observed during two

snorkel surveys (550 m total) conducted in East Bay on April

11. However, several large congregations of adult yellow

perch were observed from the boat in nearby areas of nearly

100% bottom vegetation. Vegetation was dominated, in order,

by Chara, PotamoReton  and MYrioshvllum . During a second

East Bay survey conducted on May 17, 18 egg skeins were

counted along two of the five 200 m transects evaluated.

Fifteen of these skeins were inside the wings of the Bird

Foint 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-

prccflrg dives made between April 11 and May 17. Approxi-

mat,ely 50 of them were observed during one survey of 150 m

.cff a rccky point along the west shore. These and other

skeir.s observed during the period between spawning surveys

'kere a-.'most always attached to vegetation or occasional
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cobbles and boulders. The highest egg densities were ob-

served during this intervening period and coincided with

peaks in fyke net catches of yellow perch (Figure 8).

LarvalFish
3

A factor of 0.005383 m per flowmeter revolution

resulted from the average of five calibration tows with the

half-meter net. A 15 minute tow filtered approximately
3

180 m of water, and the distance travelled in this time at

idle speed was completed within given habitat types on all

transects.

Experimental half-meter net sampling resulted in

catches ranging from O-100 larval fish per tow. Catch

analyses have not yet been completed, hence CPUE results

will not be presented in this report. Differences between

inshore and offshore sites, time of day, and position in the

water column were observed upon initial examination of

samples. Catches were markedly higher for all larval fish

species when a towing position just under the surface of the

water was used. Nighttime tows were also relatively more

successful for capturing yellow perch. Because of this,

surface tows during night hours became standard sampling

protocol in June.

Catches from inshore sampling areas were noticeably

higher than from offshore areas. Nineteen inshore and five

offshore expioratory sites were established in mapped
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habitat types and each sampled monthly to determine general

distribution of target larval fish species.

Lake whitefish was the only species of larval fish

caught with half-meter nets in late March and April. Total

length of lake whitefish larvae caught in these initial

sampling efforts averaged 13.0 mm. This species was consis-

tently more numerous in samples from the sheltered, steep-

sided northwestern-bays of South Bay than from any other

location.

Larval yellow perch appeared in half-meter net catches

in early May and averaged 4.0 mm TL at that time. This

species was more numerous in samples from East Bay sites

than from any other sample area, and higher catches were

observed from more densely vegetated areas.

Juvenils Eisb

Varying catch assemblages were observed at the 16 ex-

ploratory seine sites (Appendix J). Sites Sl and S2 (Figure

2) were the only sites where mountain whitefish or kokanee

were captured. Catches yielded greater than 50 yellcw

perch per haul in the 51-75 mm size range at sites S3, S6,

SlO, Sll, S14, S15, and S16, and in the 76-lC0 mm size range

at site S15. Similar yields of yellow perch in the lCl-150

mm size class were encountered at sites S2, S5, S6, and SlO.

Young-of-the-year (YOY) lake whitefish were caught at sites

s3, S7, ~8, SlO, and S14.
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Four hundred twenty four yellow perch, four lake white-

fish, 40 mountain whitefish, and 19 kokanee were captured by

seining and tagged. All other captured fish over 1OOmm TL

were batch-marked by scarring soft dorsal fin rays and

clipping different paired fins. Left pelvic fins were re-

moved from 557 yellow perch at site S2, left pectoral fins

from 600 yellow perch at site S5, and right pectoral fins

from 200 yellow perch at site S6.

Fvke Tranl3

The Narrows location accounted for the lowest catches

among the five experimental fyke trap locations

(Appendix L). The area was difficult to sample effectively

with the fyke traps due to limited shallow water and

proximity to steep drop-offs. Because of this the site was

abandoned.

Trapping at all other locations was more effective and

was conducted for varying time periods (Appendix L). In

general, more fish were captured when additional lengths of

offshore lead material were added. An offshore lead length

of 122 m (three 91.5 m leads) was eventually implemented at

all trap locations.

The dominant target fish captured at all trap locations

was yellow perch. The Bird Point location yielded the

highest catches of this species. Lake whitefish and bull

trout were caught intermittently at the Bird Point and
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Finley Point locations. No northern pike or largemouth bass

were captured with the fyke traps. (Appendix L).

Yellow perch catch frequencies at all trap locations

exhibited peaks between 15 April and 21 April and between

21 Hay and 24 May (Figure 8). During the time period

between and including these peaks, 84.8X  of the yellow perch

captured were in spawning condition. Sixty percent were

female and 40% were male. Sizes ranged from 100 mm TL to

313 mm TL.

Catches of l‘ake whitefish per trap day at the Finley

Point site were higher than at any other site (Appendix L).

Relatively large numbers were captured on 18 March and 25

April. Catches of lake whitefish at the Bird Point site

remained 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 numbers at the Narrows, West

Shore and Golf Course trap sites.

A total of 22 bull trout were captured during fyke trap

sampling: five at Finley Point, nine at Bird Point, five at

West Shore, and three at Golf Course. All except one were

over 400 mm TL (Appendix MI.

Catches of kokanee in fyke traps were not significant

with the exception of a single catch on June 8 at the Bird

Point site. On that day 13 kokanee were captured, ranging

in size from 300 mm TL to 330 mm TL. The trap had been

fishing for two days.
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Gillnetting

Based on experimental sets (Appendix K), a time

interval of two hours was selected as optimum for gillnet

sampling. Sets for less than two hours resulted in small

sample sizes at some locations, and mortality increased with

longer sets. Hourly checks were necessary to minimize

mortality of more sensitive species such as lake whitefish

and bull trout. All gillnet sets conducted on and after

August 8, 1984 were for two-hour time periods.

Yellow perch was the dominant target species caught

during gillnet sampling. Eight hundred and eighty nine

yellow perch, six bull trout, and six lake whitefish were

captured in 58.25 hours of gillnet fishing. Adults of the

salmonid species were not encountered after June 12, 1984.

No northern pike or largemouth bass were caught with this

sampling method.

BizF.eturns

Six of the 22 bull trout over 400 mm TL which were

tagged during 1984 were recaptured by anglers (Appendix

Ml. Five were captured in the Upper Flathead River, and one

-at the Polson City 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

b-l u 5 -’ .r ed 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 same 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

bimodal, peaking at 7 and 13 days. These fish were all

tagged on or before 25 April, 1984, and recaptured on or

before 4 June, 1984. Fourteen yellow perch were recaptured

at or near original tagging locations by anglers. The

time period between capture and recapture ranged from l-109

days. Two female yellow perch, tagged at the Finley Point

and Bird Point traps, were recaptured in the West Shore

trap. The fish from Finley Point was recaptured 11 days

after tagging, and the fish from Bird Point, 17 days after

tagging. Seven yellow 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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DISCUSSION

Habitat evaluation within South Bay resulted in the

mapping of major physical habitat types and the development

of field methods needed to complete phase II of the study.

Although physical data collected this year identify poten-

tially important habitat variables, insufficient data are

available at this preliminary stage to define significant

fish-habitat relationships.

Original habitat types in South Bay (Figure 5) were

generally confirmed by groundproofing. However, these types

were based on mean diameter of the associated substrate and

do not necessarily delineate habitat types according to their

ecological significance to the fish species of concern.

Platts et al. (1983)  discuss the potential shortcomings of

substrate evaluations which rely solely on mean particle

diameter. They note that substrates with similar geometric

means may have very different suitability regarding salmonid

fry emergence and survival. Stuber et al. (1982)  use the

dominant substrate size, not mean substrate diameter, to

determine the relative suitability of substrates for large-

mouth bass reproduction. In this study, the sandy mud (SM)

and sandy cobble (SC) substrate types were reported to have

the same mean particle diameter (0.23 mm) (Lorang 19821, but

may have different suitability to target fish species if the

mud or cobble components predominate. For this reason the
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substrate categories used in the evaluation of habitat for

largemouth bass (Stuber et al. 1982) will be adopted and the

original types reclassified accordingly. This should result

in a more ecologically based evaluation of South Bay sub-

strates.

In addition to substrate and depth components, vegeta-

tion and cover variables will be incorporated in the FY85

habitat types. The inclusion of these factors is based on

their observed importance to the target species, particu-

larly yellow perch (Walburg 1979; Nelson and Helfman 1977).

Percent cover (eg. vegetation, brush, debris, standing

timber) in littoral areas has been shown to be important to

yellow perch reproduction and as a measure of food avail-

abiiity (Krieger et al. 1983). Direct observation in this

study has also documented extensive use of submerged (Chara,

- I)-tYrioDhYlr urn, and Potamog&m) and emergent (Scirous, -1

vegetation by adult and juvenile yellow perch. An apparent

correlation between finer substrates and rooted macrophytes

may facil itate mapping of the latter and improve estimation

of related cover types. Ultimately, the combination of

three cover types (vegetation, other cover, no cover) and

five substrate types (silt, sand, gravel, cobble, boulder)

will produce a maximum 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

Flathead Lake. Comparisons of observed and projected lake

elevations also reveal that actual lake levels were as much

as 1.25 m above and 0.85 m below anticipated elevations.

Considering this pattern of fluctuation and its potential

impact on fish habitat in the drawdown zone, most notably

shallow water spawning areas and vegetative cover, three

evaluation periods are suggested. The periods are charac-

terized by different combinations of lake elevation nd the

presence or absence of vegetation. The first period is

during minimum 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

maximum elevations, the same as the second, but later in the

year (August through October) when seasonally inundated

zones have again become heavily vegetated. Lake elevations

will be carefully monitored during all three evaluation

periods and subsequently related to fish habitat and distri-

. bution data.

Gross physical differences within the South Bay study

area support subarea stratification of the proposed habitat

evaluation. Stratification of the study area into more

physically homogeneous units will reduce the variability of
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random samples and thus increase the precision of overall

sampling (Johnson and Nielsen 1983). In addition to the

stratification based on substrate-cover type and seasonal

versus permanent inundation, observed differences in current

patterns, sediment transport, and overall bay morphometry

all suggest that increased sampling efficiency will result

from separate analyses of the Polson and East Bay subareas.

Examination of LANDSAT photographs and sediment distribution

data (Lorang 1982) both indicated that East Bay is less

influenced by prevailing waves and lake currents. Trans-

ported sediments are virtually absent from East Bay which

is characterized by shallower average depths (Table 2) and

extensive vegetation. The absence of transported sediments

within East Bay is consistent with the findings of other

researchers (Moore et al. 1982; Stanford et al. 1983) who

reported a natural southward movement of turbid surface

waters towards the lake outflow. This natural current pat-

tern, which bypasses East Bay, apparently minimizes sediment

deposition in this area. Such major differences in sub-

strate type and its relative suitability for the growth of

vegetation could influence the distribution of yellow perch

(Krieger et al. 19831, the most abundant target species, and

thus should be considered in the sampling design. Guide-

lines for lacustrine habitat evaluations (Terre11 et al.

1982) also infer that a Polson and East Bay subarea, each
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with a major sampling axis, would best sample the morphome-

trically bi-lobed study area.

Planimetric analyses of the study area also show East

Bay to be disproportionately influenced by lake level

fluctuations. Because of its contrasting shallowness, East

Bay encloses nearly three fourths (71.0%) of the total

drawdown zone, yet comprises less than one third (30.4%) of

the study area. The relative importance and support for

separately evaluating East Bay is demonstrated by its

substantial contribution to the yellow perch fishery.

During a comparable two week sampling period (4/g/84-

4/24/84), yellow perch catch rates at Bird Foint in East Bay

were nearly ten times greater than those of the next most

productive sample site in South Bay. Utilization of vegeta-

tive cover by target fish species, reduced during drawdown

periods, also dictates comprehensive evaluation of this

apparently important subarea.

A variety of field methods were used and evaluated

during the FY84 study year. Deeper, permanently inundated

areas were best surveyed using SCUBA divers on a towed two-

man sled. This combination resulted in the most efficient

surveys based on air consumption and total area visually

evaluated. Future evaluations of unobstructed, deepwater

habitats will be conducted using this technique. Shallow

water habitat types in seasonally inundated areas, and those
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with obstructions or extensive vegetation, were effectively

sampled by snorkeling. This method will be used in similar

areas in FY85. All survey methods will be standarized to

ensure comparibility of collected data.

Water quality measurements are limited to the period

April through July (Appendix I) and are thus insufficient

to accurately define the annual range of these variables

within South Bay. Although complete ranges are as yet

unavailable, data collected to date are consistent with

similar measurements for the entire lake taken by the

Montana Department of Fish, Wildlife and Parks (Hanzel

19703. State researchers also reported that recent studies

0 :̂  Flathead Lake water chemist ry showed no major changes

from the relative stability documented in much earlier

studies.

Surface water temperatures increased gradually during

the reported period and were paralled by the slightly cooler

and less variable temperatures at 2 m depth. Except for

May, water temperatures in East Bay were consistently warmer

than those observed in the Polson Bay subarea. Variation

between 0.5 m depth intervals was usually slight or

nonexistent and suggest that 1.0 m depth intervals will

suffice future sampling needs.

Other water quality readings also indicated relatively

stable profiles and the adequacy of a 1.0 m depth interval
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for sampling purposes. Dissolved oxygen measurements were

inversely related to water temperature and remained well

above the 8 mg/l concentrations considered optimum for

largemouth bass (Stuber et al. 19821,  the most tolerant

target species. Surface and subsurface waters appeared well

mixed regarding pH and conductivity. Without year-round

measurments of pH, evaluation of its suitability for all

target species would be premature. However, existing ranges

fall within the slightly alkaline conditions considered

optimal for growth of yellow perch (Krieger et al. 1983>,

northern pike (Inskip 19821, and largemouth bass (Stuber et

al. 1982). Conductivity was also fairly uniform throughout

the study area but was not evaluated with respect to the

target fish community. As a general measure of lake

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 important

as fish cover, may be linked to differences in sediment

distribution patterns between the Polson and East Bay

subareas.

Spawning 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 complemented the

relative peaks in yellow perch catches (Figure 8) during

the intervening period. These peaks in yellow perch

activity, likely related to increased spawning movement,

were also reflected in high incidental egg skein counts made

during other SCUBA dives. Future surveys will be completed

in all habitat types during the observed spawning period as

indicated by fish sampling data and surface water tempera-

tures approaching 7.45"C. This temperature was the mean

observed for East Bay during the apparent spawning peak.

Similar surveys for lake whitefish were not conducted

because this species does not spawn untii water temperatures

drop to about 7.8”C (Scott and Crossman 1973. These temp-

eratures are usually not observed in Flathead Lake until

late October or early November (Stanford et al. 1983).

Because this species is a broadcast spawner (Brown 19711,

egg counts or similar survey methods may be impractical and

larval fish distribution may subsequently be used to assess

relative spawning habitat suitability. As with yellow perch,

spawning assessment efforts wiil center on the observed

reproductive period.

Neither largemouth bass or northern pike were observed

or collected during any fish sampling in South Bay. The

absence of these species from all fish samples 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, largemouth bass were last planted in South Bay

in August of 1973 (MDFWF 1984). Similarly, the presence of

northern pike in South Bay has not been documented in over

ten years, the last catches being reported in 1972 and 1973

from Stone Quarry Bay (Hanzel 1976).

South Bay fish sampling locations and methods were

oriented around the mapped habitat types based on depth and

substrate type. Habitat types were experimentally evaluated

this year with fish sampling methods, and each will be

sampled systematically over the duration of the study to

determine 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

quality parameters.

Lake whitefish and yellow perch larvae concentrate

along the shorelines of lakes and reservoirs (Faber 1970,

Reckahn 1970, Scott and Crossman 1973, Krieger et al. 1983),

thus more larvae of these target species were expected in

half-meter net catches from inshore habitat types than from

offshore habitat types. Experimental sampling confirmed

these expectations. To evaluate the spatial and temporal

distribution of larvae in littoral habitat types, inshore

areas were sampled during June through August with more
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intensity than offshore areas. Larval fish samples

collected this year have not yet been completely analyzed.

Initial observations indicate that larval fish species com-

position and abundance are variable between samples within

habitat types. In future sampling years, four lo-minute

tows will be conducted monthly in each habitat type.

Shorter tows should produce less variability (Faber 1970),

and multiple tows will be subject to statistical testing for

variance and comparison regarding larval fish utilization

withinn and between habitat types. The addition of another

half-meter net to the existing sampling protocol will allow

concurrent paired tows, maximizing efficiency in collection

o f  re-,licate samples.

The half-meter net procedures used to collect larval

fish were effective on a”ll transects until late August, when

excessive vegetation interfered with boat operation and

sample collection along East Bay transects. Larvae were

stilll being captured at that time on less vegetated tran-

sects. Alternative sampling methods such as passive light-

traps (Faber 1982) are being considered to saap,‘e inacces-

sible habitats in the future.

Faber (1970) and Reckahn (1970) found that larval lake

whitefish heavily utilize steep shoreline habitats. Preli-

minary analysis suggests that our data substantiate this

observaticn,  as large numbers of lake whitefish larvae were
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collected in the steep-sided embayments of northwestern

South Bay. Because larval fish are subject to th e effects

of winds and currents due to their small size and

undeveloped muscle and fin structure (Houde 1969, Clady

19761, it is not known if the specimens captured in these

areas were originally spawned there or were transported

there after hatching. To better identify important spawning

habitat for this species, gillnet sampling for adults in

reproductive condition will be conducted when lake whitefish

spawn in November through January.

Site conditions necessary for effective seine sampling

include shoreline accessibility with the sampling boat and

equipment, 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 large immovable structures,

marshy shorelines, or shorelines with dense overhanging

cover. However, seines are generally selective for small,

shallow-water schooling fish associated with smooth

substrates (Hayes 1983). Beckman and Elrod (1971)  and

Nelson and Walburg (1977) reported excellent success in

capturing juvenile yellow perch in reservoirs using beach

seines. Seining was similarly successful in our study, with

high CFUE observed for yellow perch 50 to 150 mm TL.

Due to the aforementioned constraints and to the em-
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phasis placed on development of standard methodology, not

all shoreline habitat types were sampled this year. Selec-

tion of sites in unsampled habitat types will be completed

next year. Site S8 was dropped from consideration as a

permanent sample site due to limited access. All other

locations will be retained as permanent sample 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 permanent

seine sites and sampled during the three evaluation periods

outlined for habitat assessment.

Dominant catches of indivlduai  size classes (50-75 mm,

76-100 mm, 101-150 mm) of yellow perch were apparent in

different habitat types (Appendix J), which may suggest

utilization of different habitat types by different age

classes. The 76-100 mm size class was dominant only in one

of the west shore seine catches, S15. It is likely that,

due to the 1 ater sampling date for this site, fish of this

size x e r e included in the 51-75 mm size class captured

earlier in the year. Sampling i n other areas during the

time intervals indicated will further assess age structure

and growth patterns of juvenile yellow perch in South Say.

Fykee trapping was an efficient method of capturing

large numbers of target fish species for tagging purposes
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and for assessment of temporal changes in fish movement.

The use of extensive lengths of lead material on the traps

was possible during lower lake surface elevations. This

enhanced trap efficiency by collecting fish from a large

area around each trap. As lake surface elevations

increased, fewer fish were captured, trap stability was

reduced, and fish removal from traps became more difficult.

Additional traps will be used in FY85 to increase sampling

data regarding spatial distribution and movement of target

species in South Bay during low lake surface elevation

periods.

The distinctive peaks exhibited in yellow perch catches

from fyke traps fell within two discrete time intervals:

12-20 April and 21-27 May (Figure 8). Because of the

large percentage of fish in spawning condition captured

during the intervening time period, it is likely that the

peaks represent pulses in the well-documented migratory

spawning behavior of yellow perch (Scott and Crossman 1973,

Thorpe 1977, Weber and Les 1982). In Lake Winnebago, a

large regulated lake in Wisconsin, onset of spawning was

correlated with time of ice breakup, and length of spawning

with mean daily water levels (Weber and Les 1982).

Harrington (194'71,  Amundrud et al. (1974) and Thorpe (1977)

relate onset and length of spawning to increasing water

temperatures. Trapping results will be related to tempera-
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ture, water elevation and ice breakup data to determine

their influences on spawning activities in South B ay during

FY85.

Gillnet sampling during high lake level elevations was

an effective method of collecting fish for tagging purposes

and for determining relative abundances regarding habitat

types. Due to the experimental nature of site selection and

to the unstandardized gillnetting effort throughout the

study area this year, catches from different sample sites

were not compared. Only one marked fish wa s recaptured with

this method. Increased gillnetting efforts, and the greater

numbers of marked fish in the system, should heighten the

future efficiency of this sampling method i n determining the

distribution of adult fishes in South Bay during high iake

level elevations. All habitat types will be sampled with

giilnets three times a year, during the three evaluation

periods previously described.

Analyses for age class structure, length frequencies,

and condition factors are being conducted on all adult fish

captured during FY84. Results will be presented in the FY85

Annual Report.

S e e r a l  reports were received regarding anglers that

discarded tags from fish captured in South Bay. Future

newspaper announcements and more signs at access areas and

local stores should promote 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 larger from South Bay was observed this year, a very

high exploitation rate for 22 tagged fish. Trapping activi-

ties in FY85 will provide a larger number of tagged bull

trout before next year's spawning season, and fishing mort-

ality will be closely monitored.

Large numbers of tagged yellow perch were recaptured by

anglers and fyke traps at their initial tagging location in

East Bay. Movements of up to 6.7 km from East Bay to Polson

Bay sites were noted for some individual fish. Present data

are :insufficient to determine if these movements are random

or related in some way to changes in lake level elevations

or reproductive condition of the fish.
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APPENDIX A

Summary of fisheries data collected f r o m  the
lower Flathead River.

133



ELECTROFISHING SUMMARY 

Location 

Sink Hole 
Petma 

0 
" 
n 

Perma 
n 
n 
" 

Perma 
n 
n 
n 

Perma 
I( 
" 
n 

Buff. 
" 
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" 
n 
" 

#l 

12 

fl 

12 

/1 

12 

Sloan's #1 
" 
" 

Sloan's 12 
n 
" 
" 

Buff. 11 
n 

Buff. 12 
" 
n 

Sloan's #l 
" 
I( 

Sloan's l #2 
n 
n 

Agency #l 
" 
n 
II 

Date Species No. Captured Size Range (mm) 

03-09-84 
03-20-84 
03-20-84 
03-20-84 
03-20-84 
03-2 l-84 
03-21-84 
03-21-84 
03-21-84 
03-27-84 
03-27-84 
03-27-84 
03-27-84 
03-28-84 
03-28-84 
03-28-84 _ 
03-28-84 
04-01-84 
04-01-84 
04-02-84 
04-02-84 
04-02-84 
04-02-84 
04-03-84 
04-03-84 
04-03-84 
04-04-84 
04-04-84 
04-04-84 
04-04-84 
04-08-84 
04-08-84 
04-09-84 
04-09-84 
04-09-84 
04- 1 O-84 
04- 1 O-84 
04- 1 O-84 
04-l l-84 
04-l 1-84 
04- 11-84 
04-15-84 
04-15-84 
04-15-84 
04-15-84 

Rb 
LL 
DV 

Rb 
LL 
NP 

6 277-346 
221 207-412 

5 243-440 
3 251-589 
1 672 

115 128-380 
2 262-290 
1 602 
1 996 

Rb .2 .228-254 
DV 2 524-705 
LL 1 333 

Rb 
LL 
NP 

LL 

LL 
NP 
ct 

HWF 
LL 
Rb 

MUF 
NP 
LL 
ct 

2 234-25 1 
1 410 
1 670 

221 150-375 
i 363-473 

351 129-402 
10 327-552 

2 676-760 
1 427 

208 188-437 
5 347-540 
1 328 

164 214-373 
4 414-668 
2 258-27 i 
2 258-367 

LL 4 333-485 

LL 3 314-453 
Rb 1 365 

LL 
NP 

MWF 
LL 
NP 

MWF 
Rb 
NP 
LL 

6 399-577 
1 674 

3 289-470 
2 679-815 

146 164-440 
7 283-365 
5 321-788 
4 302-485 
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ELECTROFISHING SOmARY (Continued) 

Location 

Agency 52 
n 
" 
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Weeds tl 
n 
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m 
Weeds 12 

n 
n 
" 
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" 
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" 
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n 
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n 

n 
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Date Species No. Captured Size Range (mm) 

04-16-84 
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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 

Rb 
NP 
ct 

LL 
NP 
Rb 

Rb 
LL 
NP 

DV 

232 
3 
3 
1 

179 
7 
6 

.4 
202 

4 
2 

'2 
2 
1 

136-458 
276-363 
384-415 
278 
147-495 
292-581 
436-680 
305-385 
152-448 
291-410 
323-358 
695-701 
320-395 
446 

LL 9 291-569 
NP 4 354-703 
Rb 4 295-337 

NP 
Rb 
LL 
DV 

363-679 
272-345 
383-SE4 
850 

NP 
LL 
Rb 
ct 

674-849 
275-461 
277-330 
312 

Rb 
ct 
LL 
NP 

249-278 
254-322 
273 
476 
371-415 
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GILL NETTING SUMMARY 

Location 

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

" 
" 

Mac. SL. 
" 
" 
n 

Foust SL. 
n 

Pike Hole 
n 

RK 32.2 
Mac. SL. 

n 

w 
" 
n 

Foust SL. 
" 
I( 
n 

RK 24.9 
RK 21.9 

II 
” 

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-l 7-84 
05-q 7-84 
05-31-8‘4 - 
05-31-84 
06-08-84 
06-08-84 
06-08-84 
06-08-84 
06-l 2-84 
06- 12-84 
06-l 2-84 
06-l 2-84 
06- 13-84 
06- 13-84 
06- 13-84 
06-l 3-84 

Species No. Captured Size Range (mm) 

NP 
NP 
NP 
NP 
NP 

MWF 
csu 

NP 
NP 

NSO 
YP 
NP 

LWF 
NP 

LWF 
NP 
NP 
NP 

YP 
csu 
LWF 
csu 

PM 
YP 
PM 
YP 

csu 
NP 

1 
2 
1 
4 

20 
2 
1 
1 

.3 
2 

.l 
1 
2 
5 
1 
3 
2 
? 
1 
2 
2 
2 

11 
4 
3 
2 
2 
2 
1 

395 
552-584 
352 
365-433 
346-865 

? 

581? 
386-428 

569 
488-503 
434-692 
544 
672-738 
4 15-590 
452-473 
294 

? 
? 

356-532 
3 . 
? 
? 
3 . 
? 
? 

688 
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SEIVE S'JhMARY -- 

Location 

Buff. (RK 104.7) 
Sloan's (RK 72.11 

" 
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Pike Hole 
n 
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" 
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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 
55-17-84 
05-17-84 
05-17-84 
05-24-84 
05-24-84 
05-24-84 

06-19-84 RSS 
06-19-84 YP 
06-19-84 csu 
06-19-84 PM 
%-I+84 SQ 
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Species No. Captured Size Range (mm) 

YP 
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YP 

SO 
PS 

RSS 
csu 

PM 
YP 
YP 

MWF 
csu 
csu 
MWF 

YP 

5 ? 

8 ? 

1 ? 

1 ? 

34 ? 

1 ? 

44 ? 

8 ? 

-3 ? 

8 ? 

.3 ? 

3 ? 

10 ? 

1 ? 

3 420 
3 3 

1 125 

45 
7 

25 
5 
8 
1 
2 

12 
1 
1 

34 
? 
3 . 
? 
? 
? 

22 

? 
? 
? 
? 
? 

781 
s 
? 
? 
? 
? 
? 
? 
? 
3 
3 
3 
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TRAPPING c ?: :-?I L E Y

Locat: Date Species XC. Captured

Ferry #1 03-14-84
McDonald 03-10-84
Sink Hole 05-01-84
Ferry #1 05-01-84

11 05-11-&4
11 05-11-84
(1 05-22-84
(1 06-04-84
(I 06-C5-84
11 06-05-84
II 06-05-84
I, 06-06-84
11 06-06-84
11 06-08-84
II Oh-oa-84

t-IcDor,ald 06-C8-8i
II 06-08-84

Ferry *1 C6-i5-84
11 36-15-84
11 c5-22-64
II CS-22-64
11 86-22-84

KP
ii P
NP

LYE!
PS
s2

lx3
NP
l!P.

CSY
F!ZL'
??P

CSTJ
PI?

CSY
CSZ
s.2
iJ ?

css
F.j p
r--u

(--c

267
413
273
3%

7
7
7

632-703
656~6?3

7

7

605-W
7

683-791
7

7
7

46&-"5.
7

CC-St ̂I
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APPENDIX B

Density and abundance of target fish species in five
tributaries to the lower Flathead River.
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4 Appendix 8. Density ule l bunrhnce Of target fish spccms in five tribucarles to 
the 1ouer Placnead River. 

strea 
Reach llo./loo I’ Catch/Hour 

WO. Spscier Fe3 s84 t-m SW 

Jock0 River 1 

5 

6 

7 

Mlsslon Creek 1 

Post Creek 1 

2 

2 

3 

4 

crow creek 1 

Little Bitterroot R. 1 
2 
3 

: 

Rb 
u. 

m 
Rb 
LL 

WP 
Rb 
u 

WP 
m 
u 
0 

lwP 
U 
Eb 
DV 
CL 
Rb 
Eb 
Dv 
ct 
Eb 

Rb 
m 

ct 
Rb 
U 

MIF 
Rb 
m 
Rb 
Eb 

: 

Rb 
Eb 
U 

m 
CL 
Rb 
U 
m 

IUP 
Rb 
U 
Eb 

mP 
ct 
Rb 
0 

m 
U 
m 

WP 

tw 

IIP 
IP 
CL 
Rb 
Eb 

2.7 
1.6 

;:: 

ii:: 
2.7 

4.4 

0.3 
1.9 

0 
0 

2.9 
1.2 

0 
1.3 

57.0 
45.2 

2::; 
10.9 
20.3 

4.5 

0 
9.9 

0 
25.7 

0.2 
3.5 

4.6 

9”9 

0 

1.1 

1.6 
0.6 

16.5 

0 

0 

0 

1.4 

34.6 
28.0 

9.1 
27.3 

3.2 
4.8 

2.1 

2.0 

19.8 

2.9 
3.9 
1.8 

0 
24.9 

0 

3.1 
1.6 

4.3 
0 

0.1 

2.0 
0 

5.2 
0 

16.5 

0.4 
1.8 
9.3 

15.0 

27:x 

28 
14.0 

2.4 
20.8 

0.8 
10.0 

::; 
3.0 
6.0 

0 
0 

::; 
4.0 

0.4 
4.0 

0. 
6.0 
0.8 

9Lz:: 
62.5 
23.5 
66.8 
16.8 
44.0 

13.5 
1.0 

0 
26.9 

0 
66.4 

0.4 

1.6 
9.2 
4.7 

2:: 
2.0 
0.6 

37.7 
14.3 

9.2 
0.3 

D 
17.8 

0 

5.1 

;:X 
2.1 

48.8 

3.0 
3.0 

31 .o 

1.8 
4.6 

12.9 
0 

4.0 
1.0 

16.0 
4.0 

3.0 
2.2 
5.5 
1.1 
2.2 

0 
4.0 
3.0 

0 
1.3 

8:X 
0.7 
2.7 

63.4 
38.6 
21.0 
54.7 
11.5 
20.3 

15.0 
1.8 
0.6 

13.8 
0.4 

41.6 

2; 

17.6 
7.1 

85!6 . 
0 

0.3 
10.2 

5.4 

19.7 
0 

1.4 
0.7 - 

3.8 

13.3’ 
0 

10.3 
0 

65.0 
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APPENDIX C

Summary of electrofishing and trapping data
collected on five tributaries to the
lower Flathead River during FY84.
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ELECTROFISHING

Location (stream km) Date

3.2. 10-21 -83
I, 10-21-83
11 11-04-83
11 11-04-83
11 11-04-83
11 11-21-83
11 11-21-83

10.4 10-20-83
11 10-20-83
II 10-20-83
1, 11-03-83
11 11-03-8.3
1, 11-03-83

18.5 10-20-83
II lo-2C-83
11 10-20-83
II 11-03-63
I, 11-03-83
II 11-03-83

23.2 10-19-83
11 10-19-23
I, 10-19-83
91 ll-C2-83
II 11-02-83
11 11-02-83
11 11-02-63

36.8 10-19-63
11 11-02-83
11 ll-C2-f33
11 11-15-63
II ll-75-e3

45.2 lo-i6-83
II lo-lE-83
11 ll-o:-!!?3
11 11-01-83

-52.1 10-18-83
11 10--l&-33
11 11-o;-us3
II 11 -01-83
II 11-15-63
11 1l-:5-83
11 ll-i';-83

JOCK0 RIVER

Species

WF
LL

MWF
Rb
LL
LL

MWF
MWF
Rb
LL

MWF
LL
Rb

MWF
LL
Rb

MNF
LL
Rt:

1.Tri F
LL
Eb

P-%-F
LL
ES
Rb
Eb
Eb
LL
Et:
LL
C-t
I?‘<
3v
C-t

:t
Eb
ES
ct
ct
ES
DV

N O .  Size Range (m!!)

15
3
6
1
1
2
8

33
8
6

21
4

22
6

4
22
9
4

12
25

1
13
27

1
6
7
3
1
4
2
7
5
4

11
6
4
6
7

10
2
2

278-428
103-121
224-325
473
416
111-347
277-337
208-380
78-336
91-138
293-398
102-141
71-112

249-389
110-409
79-94

205-384
81-542
66-96

287-429
90-470
105
284-400
N - 1 8 7

112
76-93
86-260
88-103

301
91-174
91-202
99-229

138-231
139-292
97-238
114-210
80-208
140-223
101-222
73-210

174-225
133-216
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JXKO RIVER (continued) 

Location (stream km) Date Species 

3.2 
I, 
1, 

18.5 
II 
9, 

23.2 
11 
1, 

36.8 
I, 

45.2 
II 
9, 
w 

52.1 
,t 

2.6 
I, 

10.8 
I, 

,I 

,I 

24.0 
11 
II 
11 
11 

11 

25.3 
1, 
11 
11 

2.6 
lC.2 

04-12-84 
04-12-84 
04-12-84 
05-11-84 
05-11-84 
05-11-84 
05-13-84 
05-10-84 
05-10-84 
05-10-84 
05-10-84 
05-09-84 
05-09-84 
05-09-84 
05-09-a4 
05-09-84 
05-09-84 

10-14-83 M-dF 7 138-339 
10-28-83 MWF 2 247-260 
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 PWF 3 279-359 
10-25-83 Rb 101 76-300 

10-25-83 Eb 72 77-270 
11-10-83 ES 95 76-294 
11-10-83 Rt! 149 66-280 
10-26-83 Rb 21 loo-282 
10-26-83 Eb 38 84-190 
11-08-93 Eb 107 71-194 
11-08-93 Rb 30 67-265 
11-23-93 ES 25 60-195 
11-23-83 Rb 7 66-153 
10-27-83 Eb 67 63-184 

10-27-33 Rb 26 55-171 
ll-.Z3-S3 Eb 43 67-165 
11-29-33 Rb 15 74-156 
04-,~.6-~4 MliF 1 248 
otr-35-94 Rb 7 152-465 

Rb 3 384-440 
LL 3 141-470 

MWF 27 221-490 
MWF 14 247-433 

Rb 2 97-136 
LL 5 101-434 

MWF 16 233-405 
LL 4 123-445 
Eb 1 112 
LL 4 108-398 
Eb 3 104-120 
ct 5 103-208 
Rb 1 84 
DV 2 117-153 
Eb 2 85-100 
ct 4 95-218 
Eb 3 148-209 

MISSION CREEK 

No. Size Range (mmi 
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:-i’s>c i CF.: :zaEE;: I rent i ?5ed

Locaticr,  (stream Km 1 Gate Species

i0.8 04-05-m
II 04-l 5-g;
11 04-15 $4
II 04-15-e4
II 04-15-84

17.4 04-04-84
11 04-C4-84
11 04-11-84
I, 04-11-84

24.0 03-23-84
11 03-23-84
It 03-30-84
8, 03-30-84

25.3 03-22-84
11 03-22-84
1, 03-29-t%
II C3-29-64

i . 6
II
IV
II
I,
II

6 .V Q
1,
,9
11
(1
II
11

-,i 7
_. I

It

II

- 11

lC.9
II
II

i .0
,1
81

1 ;-;S-Sj

11-14-53
il-14-n,3
' 1-2e-,c3
ii-28-63
ll-2E-?!A
ll-l"-e3
i !-16-F^,v-
ll-15-"3
:1-16-?3
i 1-2Cl-5:_ 2
11-2?-zj

11-2q-ej
- i-1 6-63

1: -16-63
li-16-&3
11-16-53
1 l-17-&3
1 l-17-e3
: l-i7-C:Cd
34-C2-FL
04-c2-e4
04-C2-24

WF 2 346-433
Rb 6 105-LO5
LL 1 159
CL 1 267

t-T!i  F 2 345-34e
Rb i52 64-288
ES 114 78-279
Rb 56 82-249
Eb 56 7S-24C
Rb 29 66-264
Eb 86 78-261
RS 17 92-268.
E5 88 79-193
Rb 21 63-275
ES 41 74-214
Rt: 7 89-186
ES 4 84-l 63

3 i
..L

ES

E;.;F

w F

ED
Fib
Rb

t.7; F

LL
Eb
RS
E::

'.".'F. .,I-
Eti
at
Li

M-;! C
35
E",
CC

,,. I-.,-.I? r
fib
Eh,

No.

. ,
I.4

1
38
:e

1
14

101
16

1
1

55
3
7

Cl
7
1
3

56
25

1
13
8
1

Size Zange f-3

m- n
r>-35LJ

300
118-404
216-375
350
67-320
70-420
122-378
116
326
77-535
122-32b
280-345
78-245
87-220

232
112-123
70-345
78-298

185
127-404
98-359

218
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Lscat;cn (stream km)

,I
II
11
11

6.8
11
II
II
II
11
11
II
,t

13.7
I,

11

11

16.9
1,
II
I,
I,

4 . 8
II

II

1,

”

PET CREEK (continued)

CaveL Species N O . Size Range (mm)

34-7 j-84 iMh’F
04-13-84 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 MWF
04-33-84 Rb
04-33-84 LL
04-03-84 Eb
34-03-84 Ct
C3-21-84 ES
03-21-84 Rb
03-29-84 Rb
03-28-84 Eb
C3-19-84 Rb
C3-19-84 ct
C3-19-84 Eb
C3-26-84 RS
03-26-84 ES

13 151-420
17 93-213

1 143
2 163-184

25 281-375
51 85-405
4 130-152
8 85-238
8 137-350

42 77-417
4 122-269
6 89-209
1 310‘

94 63-294
6 88-260
4 78-180

3c 77-197
26 83-381

1 255
11 99-293
11 132-214
9 79-236

CR3W CREEK

lC-17-83 MWF 30 151-187
lG-17-83 Rb 14 105-170
10-31-83 MWF 13 158-192
10-31-83 Rb 8 111-161
11-14-83 MWF 15 174-375 .
11-14-83 Rb 11 120-343
11-14-83 LL 1 307
04-lC-E!4 Rb 21 126-351
04-lC-84 Eb 1 210
94-lo-E?4 t+iF 1 309
34-:c;-84 Eb 1 209
14-16-84 Rt: 7 123-358

LITTLE 8IYERRCOT RI:IEE

; (-j-Y c-c23 N P
1 om2:;-n3
?;-22-$3

NT
NP

cJ
2

3

2p-515
213-L46
2;5-3CL.
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Location. (stream km) Date

t1

61.3
77.2

IV

11 .

II

11

11

11

II

II

2.1
45.9

1,

77.2
81

LITTLE BITTERROOT RIVER iCDn:in-Jed!

11-22-83 NP 4 223-304
15-12-83 N? 1 290
10-l 3-83 Eb 65 65-260
10-13-83 Ct 12 116-260
10-13-83 Rb 4 67-179
10-24-83 Rb 3 llC-154
10-24-83 Eb 56 80-246
10-24-63 ct 9 114-275
11-07-83 Eb 103 64-215
11-07-83 ct 15 60-238
71-07-83 Rb 2 60-ill
04-17-84 MWF 2 143-151
04-27-84 NP 7 241-538
05-04-84 NP 5 202-410
05-07-84 Eb 87 74-253
05-01-84 CL 15 69-205
05-Ol-e4 RbxCt 1 241
0 5 - W - 8 4 Eb 84 70-194
05-08-84 Ct 11 63-l 97

Species No. Size Range !cnl
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TRAPPING

LITTLE BITTERROOT RIVER

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

2.c
1,

60.0
11

II

II

(1

w

I,

2.̂ ‘d
II

1,

11

11

,t

I,

,I

II

I,

l,

11

(1

II

I,

11

II

$1

II

II

I,

I,

I,

II

11

l,

,I

,I

11

11

04-23-f34 NP
04-25-84 NP
04-25-84 NP
05-01-84 NP
05-31-84 NP
06-18-84 NP
06-26-84 NP
07-03-84 NP
07-11-84 NP

03-16-84 MWF
03-20-84 Rb
C3-27-94 Rb
03-2:  -64 Mh-F
03-22-84 MWF
gj-23-eL MWF
03-25-84 MWF
03-25-84 Rb
C3-28-84 MWF
03-28-84 Rb
03-30-54 Rb
04-01-84 MWF
04-01-84 Rb
04-03-84 MWF
04-06-e4 Rb
04-X-84 WWF
04-09-84 WF
04-10-84 MWF
04-11-84 lM-&GF
04-13-84 M;JF
OLI-lL-F& MiiF
C4- 'i-84 Rb
34-15-84 MWF
r'4-17-34 !% F
O.L-i7-~4 Rt:
c4-IT-E4 LL
3L-lf-FL PI.;!  r
OL-lE-pL Rb
CI-lG-ZL KX F
34-2Z-EL fib

JOCK0 RIVER WEIR

i
1

1 0

1 0

1

2
3
2
1
1

1

1

2
3
1
1

1

1

1

1

2
3
1
1

1

1

6
3
3

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

375
640
4X-489
322-387
348
335-395
335-385
355-398
308
457
378
250
358-475
332-417
464
378
370
346
332
377
j 32-344
38e-L j8

345
32e
4'C-2
4CC
317-334

365-451
3jO-L16
437
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JOCKO RIVER WEIR (cont. )

Location (stream km)

2.0
11
11
9,
11
,1
11
II
II
(1
11
I,
11
11
11
I,
II
11
I,
I,
II
11
II
1,
11
II
19
II
11
I,
II
11
11
11
(1
!1
II
,1
II
1,

Date

04-23-84
04-23-84
04-24-84
04-28-84
04-29-84
04-29-84
04-33-84
05-05-84
05-05-84
05-04-84
C5-OS-84
c5-14-94
CS-15-34
07-22-84
07-28-84
07-30-84
08-03-84
W-05-84
08-10-84
O&13-84
08-13-84
Of!?-22-84
OS-25-e4
08-26-84
08-26-84
08-30-84
08-30-84
08-31-84
09-02-84
09-03-84
09-O j-84
09-04-84
09-04-84
09-05-34
09-05-84
09-18-84
09-23-84
09-21-64
09-22-84
09-23-84

Species

W!F
I-J+.

,.;.;  ;
,, .-i-1 vi r
Fi F
LL

i-:i F
WdF
l’%F
PTWF
!?b

C?i F
:TY; F
Y’i F
Rb

XX F
!-3; F
ITiF
\F! IL-I AA.
.n .-.-A i, ;
LL
LL

.P .-i’. i, ;
Lt.

MWF
m F
LL

;.yo F
LL

PTA?
LL
LL

y#y F
,Yi’ c
LL.
LL

y,.; 1
ml-”
;<J r
p.7,;  c. I

No. Si ze Ear.ge :wj

51
1

24
3
7
1
7
1
1
7
1

2
2
1
1
1
1
1
1
1

1
1
1
1
2
1
1
1
1
1
1
1
2

XCI-39c
409
306-496
316-342
355
386
332-369
335
307
330-377
397
361
325-377
375
417
292-346
313-325
310
3OY-30&
3Lj-j;6

62C
552
---
3)LJ
449
313
35c
385
322
6i8
31(!
454
579-635+
343
324
524
551
318
7

35 c
289-327
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MISSION CREEK WEIR

Lccation !stream kn)

6.0

11

11

IV

1,

1,

1,

II

11

9,

I,

II

,1

I,

n

II

11

I,

11

II

11

v1

I,

11

11

11

,1

11

I,

11

If

I,

I,

11

II

,t

II

1,

,I

I,

II

I,

II

I,

It

II

9ate

Oj-12-84
03-l 2-84
03-l L-84
03-l 6-84
03-18-84
03-22-84
03-25-84
03-27-84
03-30-84
03-30-84
03-31-84
OL-01-84
04-02-84
04-X-14
04-rJ3-FJL
04-34-84
04-x-a4
04-CE-P4
04-CE-84
04-c;-8c
04-29-8L
04-il-21
04-13-84
04-14-84
04-15-84
04-16-84
04-17-8L
34-18-84
34-23+4
04-24-t!?&
04-25-84
54-25-84
OL-25-94
04-25-84
04-29-PI
25-r)l-E4
35-S-84
35-53-F?4
rJ5-!3-24
,3,5-? i-5;
07-12-54
CT-13-34
OY-lL-E4
07-15-94
97-:7-s&
07-y 7-51

Species

MWF
Rb
Rb
Rb
Rb
Rb

MWF
Rb
Rb

MWF
Rb

*MWF
!WF
Rb

MWF
a>
RS
Rb

:WF
Rb

t?WF
35

MXF
IWF
MVF
MNF
PXF
WdF
Rb
Rb

MiiF
i)v

MVF
Fit:
iL

9bxCt
M’d F
Rb

MVF
P?fiF
PfPiF
:--

M .;.; r‘
>7,.;  c
Rb

NC. Size Range (mmi

4
4
1
i

2
3
1
1
1

1

1
1
1
1
1
2
1
2
1
:

13
1
1
1
2
2
2
1
1
1
1
1
1

1

i

2
1
1
1
1
1
3
!
.

353-406
375-480
446
410
380-405
372-574
30':
499
440
328
370
377
325
425
345
371-425
404
377-397
305
454
358-549
369
345
338
325-327
338-375
316-323
353
438
364
363
423
375
332
343
390
23‘.%33E!
355
326
358
309
355
329-371
356
373
353-'1:2
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T.‘ - 7 T - -.,;.._VC_d ‘J”EEx ‘n‘E:ii (r_f,r-.:. )

Lccaticr, (ssrea: ;<mj

5.0
11
11
11
I,
II
11
II
11
91
II
II
11
I,
I,
11
I,
I,
11
II
II
II
II
11
II
1,
II
19
11
11
II
11
,t
11
t1
0
!I
II

- 11
11
11
,I
II
9,
,I
0.

Date

07-18-84
O?-19-84
07-2C-84
07-21-8b
07-21-84
07-22-S&
07-21-84
07-25-84
07-25-84
07-25-84
07-27-84
07-28-84
07-29-84
07-30-84
08-01-85
08-C2-84
08-02-84
08-02-84
08-04-84
CR-%-S4
OE-3E-iti4
C&l'-84
OE-13-SL
OE-14-24
3E-16-e4
O&-I764
CS-lG:-&
CE-? p-54
ce-2? -5.4
Oe-22-34
08-23-54
0&.-27-?L
OE.-2?-84
O&29-34
3&--jO-C4
nc :1-34VU--
-7” r--cj&b”-L.c
CcJ-Sj-fL.
~4-“5-gq
C;yJ-SS-E<
‘2-Z ‘-,lLj- I
-- -=-C--_.. _i
cc-z L-,-i._
SC,-’ 1 -F.tj
L. cy - ’ 3-2;
;;-; L.-F,

Sj2ecies

MiJF
PIVIF
WV-F
b?WF
LL

MW F
D?
LL

MXF
MWF
MWF
MCc’F
YdF
MiF
MtiF
MXF
Rb
LL
WF
v;; F
IEd F
M’t:’  F
!“;i+  F
WF
MWF
NKF
V! ‘-..nr
.Wd c
MdF
Mid F
P-GF
PXF
Yi F
%. ‘C1 .A,
%$‘F
‘,P.;F.1,1.
r.;;+  F
r.t;;  F
y,.; F
F”xF
l .tY:c
8 .**_

,I.  .-
:.  i. i-

).y;.;�  F

.-
Mii  I�

:c/;  E-

�.�*I  c
.

No.

1 329-321
2 318-320
1 391
2 348-385
1 355
1 365
1 359
1 334
6 320-400
1 310
2 330-347
3 315-340
1 369
8 306-424
2 357-371
1 365
1 368
1 505
3 350-361
2 320-349
1 361
1 340
2 313-33L

5 351-406
6 329-356
3 340-404
2 315-362
2 332-333
1 355
1 333
4 244-376
3 325-345
1 305
2 311-337
1 357

1L 305-390
iL 303-385

6 3c5-351
c --CC
i >L,- 375
2 )C;-361
1

5

j? L-346
329-354

c
y3,-357

3
-. 3 ,:I - 3 3 4

i 334
2c ;c8-355,

Size Ra.nge tmz!
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Lczaticn (stream km)

6.3
I,
11
II
lf
II
11
I,
,1
II
II
11
1,
II
II
11

?!:SIO!I  C1EEK XEIR fc~n:~. )

Date

09-l 5-84 MWF 8
09-16-84 MWF 16
09-17-84 MWF 7
09-18-84 MWF 3
09-l 9-84 MhfF 3
09-2G-84 MWF 8
09-2C-84 RS 1
09-21-84 MWF 11
09-22-84 MWF 5
09-24-84 MWF 1
09-25-84 MWF 1
09-26-84 Mj!F 3
09-27-84 WdF 3
o+27-z4 Fib 2
09-28-84 MiF 14
09-29-84 !%'F 2

Species NO. Size Range (mm)

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

3
2961362
449
311-386
331-364
298
338
300-303
305-353
349-LO4
313-363
324-337
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APPENDIX D

Monthly photo stations on South Bay, Flathead Lake.
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Fkcto S:atior.s
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PHOTO STATIQU - SOUTH BAY 

1) Relay Station on Skyline Drive 
Photographer’s location: northeast comer of relay station fenced la 

area 
Photo reference: 

a. Poison bridge at left side of view 
b. center on the liarrOW; WCrlap vitb 8. 
c. center on Bird Point, Include aouthem boundary of 

East Bay; overlap with b. . 

2) Lansing Point at the end of public road 
Photographer’s locaticnr near large 1% 
PhorO reference: 

a. center on right hand point and 
b. center on end of Lansing Point 
C. center on nearest boat dock to 

water area 

atme high water zone 

corner of log vail 

left, include hi@ 

3) Rfcq Point Overlook ncrth of roA at lu: curie before caurevay 
F.%stograpaer’s :ocacion: cn :cqe ovtrlzc;i; aaxzxe vlev of 

Stxe -3uarr; Eay 
Photo reference: 

a. include northern star* of Stow Cuarrj F!3y 
b. viov weat across Dz:t. czt~tc 21th a. 
C. ce.cter Cfl SG?f Point, CVtrlZ; i’ith 3. 

41 K:n<t Point Causeway :iGtt) 
?hJLGg?.2~C~r'S 1OcJticn: hi& vnter aark at nortbem end of 

cal.se-..a:) , 35-r turncut area 
Pr.oto r&ere2iG : 

a. center on Wc-?f Point, :nSuee 3s such fxrgraund as 
pcssitle 

5) Kinns Paint Callsev-,y (East) 
F!wwtcgrapr.er’s locarxn: high wd:er earl at norLbem end of 

cautevay , new comer of retaining wall 
Photo reference: 

a. along retaining ~111, include northern high vater vat-k 
b. center on comer of dock vith gas p-p 
c. lncluaa east side of causeway. overlap vith b 

6 1 Kaletta Residence 
Fkorograpncr’s loclticn 

;. hlghuatar marl on shcm fiCing H::‘d 
b. over t.?p rarl of secc~.o fence seiticn ncrth of Ual?elta gate 

Photo reference: 
a. center on northern end of S:oae Ouarrj Eay, include high 

u3ter :r.ne in foregrouna 
b. cent.3 cn snzll t3y In fore;.rcunj 
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7 1 Rocky Point Road I - first turnout south of stream gulley 
Photcgtapner’s location: frca ve?licle parked in turnout 
Photo reference: 

a. notttwestern shoreline in left of view 
b. tbru mouth of 5ay, pema?ent island at left of view; 

overlap with a 

8) Rocky Point Road II - first turnout north from mute 93 
Photographer’s location: frm Concrete Steps approx. 25 yards 

NE fro0 turnout; near cedar 
Photo reference: center on SU shoreline and bridge 

91 Polson Bridue 
Photogr3pter*s location: west end of bridge on rock outcrop 
Photo-reference: 

a. 1sLI along shore 
b. touarx the Narks; include shoals at mininm lake 

e?eva:ior.t 
C. alxq nort!.ern edEe of bricge 

131 CL’.:! ?xk 
Fts:cgraprer’s locaticn: corner of retaining wall, under f:reeL 

1Uro 
Ptzt.: re:‘~rcx+: LX :!:..n.; 5t:Jre t;usrJs ?c,ls:n Sridg* 

11) fr:CL Lax in,- 
?F;::~ri;zer’s 1ccat:cr.: entrance rp trlLa1 landing an@ dock 
Fhots refrrehcs: a;;ng sc*uth?r? s’..Jre tixzrds retzrezent cotmun:ty 

121 D3cr.ar.e P:ir.t 
Fcct;graccer*s lccar.:cn 

a. 6 b. at casle ,-arcway onco poict 
C. 3 corner 3f teminal pzrv1r.J area 
d. N’d comer 3f teralfial ;x%:r!g arc3 
l . SE ccrner of temihal parxxg ares 

Pnoro reference: 
a. center on Bird Point with gatepcst to right 
b. touarcs eactshcre with gatepost to left 
c. Bird PoinL. ulLh south-facing wall to right 
d. Bird Point. uith two most HY p:lings in foreground 
l . cenLer on duck blind (NE1 tousrds east Shore 

. 
131 Route 35 Turnou: jusL nrr.Lh of KOA c:mcrround:: 

Photojrxwr’s IoiiL~cc: end of path at high water mark 
P.%ta reference: 

a. fx;w !:!::i uith hi(Vw?t.:r v.n-k to r:gtlt 
b. tuuar<s wzferr.r.ost port:on of Fmley Point 
C. center m O;r: FJinL 
nY. ZZ.! tii:ti ?rz.i’zfer xar’z to left .- 
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14) Flnlcy Point State Park 
Photographer’s location: northern shoreline where retaining wall 

bme+ts pine trees 
Photo reference: 

a. vku east ulth corner pilings in foreground 
0. vieu YE touards ycllar cabin vlth hIghwater mark to right 

151 Finley Point Uarlna st boat r-p 
Photographer’s location: lsee below) 
Photo reference: 

a. down boat r-p fm shove, near store comer 
b. towards boat ramp thru docking area 
c. NW across race of b&e from elbow In dock 
d. boat rap fra end of dock 
c. Rarrous CK~ comer on north side of boat rasp 
r. Uarrows, between trees and store over beach area 

16) Hell Roaring overlook 
Photographer’s locstlon: at edge of road betveen two large 

pines, across from Horigeau resideace 
Photo reference: 

a. place southern marg?n of east 8ay at left 
margin of view finder 

Note: A11 photos shcu!d include We h?e water nark uhece poss:Sle 
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APPENDIX E

Habitat variables potentially important to target fish
species in South Bay, Flathead Lake.
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Hsbitzt Variables - 

yellow perch 

largemuth bass 

np*?+erq Di )<o I 
X . “. -. __ _ I I 

x x xx X 
! I I 

X 
I 

lake uhiteflsh I 
Ko SI curves available 

Conoral habitat variables for which published suitability 
index (SI) models are available. (See US3!S publicaticns 
fcr specific variable definiticns). 
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APPENDIX F

Sample dive slates and habitat evaluation data sheets.
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Observer-reccrder  r-lay sltte

J A

1 digbf:

1234567890

2 digit:

Use

Species, life stage, and n u m b e r  of fish observed

a r  e relayed from the observer to the recorder by

pointing to the appropriate codes a n d  digits.

1 6 0



i?ive Slate 

Code Fish Time 

VEXTATION 

Code Fish. 

COVER 

Time Code 

i 

Fish 

H:B:T:T EV;:‘;:TI’C C’2ES . c 

Sl;cstraLe Sitelm) Flrh 

1 - 5.11: I< O.Cbl 1 - cmra YP - ye1:a perch 

2 - tan3 I@.OS-2) 2 - ?!VrllCh:.l:m LW- - lake w*lreclsh 

3 - grave: r2-551 3 - Fsra-cre:sn Ly9 - larpzstirt has: 

4 - ccbS:e ICC-2531 NP - ncr’shern ;,ke 

5 - Ecti::-r/f2’“) c ‘4 - cu1: trc-t 

CP2YC.l c: - EU~LCv23L tr3-t 

53 - t-a:-.csd trzu: 

KZY - r2ka5ce 

A - al-it 

J - J-JFnlle 
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IIADI’I’A’I’ WALIJA’I’ION 

DILL ThO 

Trmsect No./Locatlon 

Weather: air temp. 
‘, 

wind dlrrctlon 

Waker Depth Secchl Depth 

Coamrn ts 

Invcstlgnturs Loke Elcvatlon * 

Trariacct two Pt. Dive No. 

Slll’filCC waler lemp. W 

vcloclly wave hrlght 

Dlver Vlolhlllty Habl tat Type 

:I,: rA I IVJ w.n OTAI. 
I rc~cllll 

.T :A 
*I - 18, I.. Ly :,: 
k t ;;’ 
t 

i[; 

$r: 
zi I. iii i8i 3: ,, 
5’ !; I . :I. . . I,. -’ 
,c .s 4.: i. 0 ‘L 

we-- 

---- 

--,- 

I-I I I 

V En I - 

r: 
!t 

cl5 
I, III 
Y I: 
I,. > 
- 

1 hl 
3 
2 - 

- 

I’RANSECT 

TIME 

OR 

LENGTH * 

TIIAIJSECT TnAfJSlXr 

TlME 

011 

LEIJCTH 

TII~IE 

on 

LEllCfll 

Y 

8 
. . 

. . - -- 

-- 

, 

- - 

- 

- 

- - 



APPENDIX C

Sample water quality data sheet.
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. 

WATER OUXLITY 

Like 
Date lime Investlgstors Elevation 

Station Habl tat type 

Wave height Depth Secchl depth 

Wither: air teap. sky 

wind direction velocity 

Cements 

Depth 

SurTxe 

1 .Q 

2.0 

3.0 

4.9 

5.0 

6.3 

7.0 

6.0 

¶.Q 

10.0 

11.0 

12.0 

13.0 

14.0 

15.0 

1 
I -r L 
1 I 
i- 
i- - 
L 
I 

f 

1 
I 
I 

Ua ter qua1 1 ty reesurement I 

= 
Q 

i i 

a z 
z “5 h 
E S{ : 
2 r: 
r” XP 

T 
e 

e I%,‘8 

I le, 

I I I I I ! I 1 I I 

+$yJ 
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APPENDIX H

T w o  m a n  d i v e  s l e d  f o r  u n d e r w a t e r  s u r v e y .
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l-n'3 %!i CI;'E SLED

'M
1' Pipe 66" .-jj

t

/-

j,'C ' F? ;J..C>l

ScarC
1;

,T . -1.'
4

i

6"

I

12"73otte

,

pin

Fc-tree’” _. PCjcst?5lo
TVET'(  2" f3r 15'.A
t;tai len;rl 6:"
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APPENDIX I

W a t e r  q u a l i t y  m e a s u r e m e n t s  f o r  S o u t h  B a y ,  Flathead L a k e .
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1 ~~IlLl~~lli, . I Flcan values for wat,cr Cj\Jill iLy mc;lsut*emcnL:; ft)r* two subareas of South Ddy, FlaLhcacl, L.;II(c’ 
(lW4). (std. ckv. in parcrlttwscs) 

StIrface 

Pa Lf? -.- 

Poison Day (1.1 East Bay (II) 
'Temp. 0.0. Cond. PI f n Temp. D.O. Cond. PH n 

April lh 6.48 12.48 173.5 R.5R 
(1.75) (0.21) (2.08) (0.05) 

---w- 

--w-m w--m- I)---- 

12.25 8 7.45 . 
(1.77) 

177.5 8.55 
(7.78) (0.07) 

172.0 
(1.41 1 

174.8 
(1.64 1 

8.3 
(0) 

8.36 
(0.091 

8.28 
(0.16) 

' Apt-i 1 ?Cl 5.73 12.78 170.35 
( 1 . 4 4 1 (0.52) ( rl . 4 6 1 

i44rV 18 9.11 11.43 171.5 
(1.22) (0.55) ( 1 .'/'7 1 

,Jllne 6 10.74 10.91 175.47 
(0.78) (0.471 (l.hA) 

&lune 27 17.6A * 174.0 

8.53 
(1 . 01, ) 

8.?3 
n . fa 1 

8.21 
(0.84 I (1.26) ( 0 , r&3 1 

(0.35) 

11.85 
(0.07) 

a 8.6 
(0.42) 

15 11.48 
(1.25) 

10.94 
(0.361 

0 ” 172.0 
(2.24 

16 17.76 
(1.36) 

170.0 
(3.74 

8.36 
(0.18) 

15 21.06 
(0.86) 

*luly 12 19.92 m--w- 172.8 8.20 
(1.011 --B-B (1,471 (0.04 1 

m-w-- 

----m 

8.42 
(0.13) 

16 23.94 9.82 170.4 ,JIII 'I 25 27.0 9.85 171.0 R.30 
(O.R8), (0.42) (7.13) (0.24 I (0.86) (0.69) (2.19) 

*Jtli~c~urat.e measurements resulted from low hat.tery vol t.;q? in the Sonde unit. 



Appendix . (Continued) 

2 meters -- 

Polson Bay (I) East Bay (111 
Date Temp. D.O. Cond. PH n Temp. D.0, Cond. Pf-1 n 

April 16 

April 30 

May 18 

June 6 

June 27 

July 12 

July 25 

5.28 12.63 
(0.92) (0.06) 

5.7 
(1.42) 

12.73 
(0.42) 

7.59 
(0.93) 

10.57 
(0.781 

17.21 
(0.80) 

12.04 
(0.42) 

11.09 
(0.47) 

* 

19.81 
(0.93) 

m-s-- 
m---- 

21.25 
(0.27) 

9.55 
(0.46) 

173.3 
(2.06) 

170.3 
(0.46) 

170.3 
(1.39) 

175.9 
(1.73) 

173.9 
(0.99) 

172.9 
(1.54) 

170.3 
(2.43) 

8.55 
(0.06) 

8.48 
(0.07) 

8.40 
(0) 

8.17 
(0.55) 

8.16 
(0.06) 

8.19 
(0.08) 

8.34 
(0.11) 

4 

a 

8 

15 

16 

15 

16 

--B-B 

w-s-- 

6.20 
-e-w- 

8.35 
(0.07) 

11.30 
(1.11) 

17.93 
(1.511 

20.53 
(0.59) 

21.62 
(0.63) 

me--- 

---m- 

12.50 
-B-m- 

12.05 
(0.21) 

11.18 
(0.34) 

II 

9.98 
(1.38) 

172.0 
--a-- 

172.5 
to.711 

176.2 
(1.64) 

171.8 
(2.50) 

171;o 
(3.61) 

168.0 
(5.61) 

--se- 

----s 

8.50 
--B-B 

8.30 
(0) 

8.30 
(0.07) 

8.30 
(0.18) 

8.27 
(0.21) 

8.42 
(0.16) 



APPENDIX J

S u m m a r y  o f  f i s h  c a p t u r e d  a t  s e i n e  s i t e s  Sl t h r o u g h  S16
( F i g u r e  2) i n  S o u t h  B a y , J u n e  t h r o u g h  A u g u s t  1984.
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Appendix J. Sumary or fish captured at seine sites St through 516 IFIgure 2.) in 
So&h Bay, June throqh August 1984. 

tkwntaln 
ye!lcw rer:h L3ke uhi tef?th whitecish- t0lt3f?te 

HatiLat S::e Size _ Site 
c3te Site face ‘mrl; ? .!lL?a ; I 

S>=e 
I-i230 4 II?“31 I 

615 

6/S 

Sl 

S2 

615 33 

6119 SC 

6119 SS 

SS2 

S-52 

SS2 

SK0 

6119 56 SE2 

713 s7 DSC 

713 s.8 DSC 

713 s9 I;sc 

713 s.10 2.30 

I/l8 Sll 

7/18 s12 

7/18 513 

8120 SlC 

e/20 s15 

stlo 

SF0 

SHO 

ssc 

SSC 

e/29 S16 

60 

101-153 
151-230 
201-250 

51-75 
101-150 
151-230 

151-200 

101-150 
151-200 
201-259 

51-75 
101 -;‘-5 
201-255 

201-300 

51-75 
101-153 
151-200 

51-75 
1t3:-150 
151-200 

51-75 
101-150 

51-7s 
151-200 

51-75 
75-l 30 

-a 151~ia3 

51-75 
lOl-l’,J 

1 

662 
17 
11 

1.079 
41 

3 

c 

1 ,@OZ 
10 

9 

1,‘62 
229 

7 

9 

76 
56 
20 

12.900 
10 

5 

25 
4 

297 
3 

57 
2’5, 

13 

cc2 
2 

301 -GO 

151-200 
452 

O-50 

51-100 

51-103 

51-100 

lGl-150 

2 151-250 41 101-1~0 1.4 

2 101-150 .35 
1 

9 

25 

5 

73 

3 
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APPENDIX K

Gillnet c a t c h e s  i n  S o u t h  B a y ,  A p r i l  t h r o u g h  A u g u s t  1984.
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Appendix 1, Gillnet catches In South Bay, April-August 1984. 

Yellow Perch . L. whitefish 8~11 trout 
Hours Gillnet Habitat 101 - 201 - 331 - I I 

Date Fishing Site Type 2OOmm 3Ok1m 35Cm Total caught cauaht 

4112 
4113 
S/16 
6107 
6/12 
6/15 
6/15 
6/26 
6726 
6126 
7/E 
7/m 
7712 
7112 
7/17 
7/s; 
7/25 
7127 
7127 
7133 
7130 
E/G1 
E/P1 
8137 
E/O7 
E/O9 
E/O8 
E/l7 
E/17 
El23 
8123 
E/29 
E/31 
E/31 

::: 
3. 

8 
i-5 
2:o 

:-: 
2:3 
2.0 
2.0 
2.0 
3.75 

f-i 
l:o 
1.0 
1.0 
1.0 
1 .o 
1.0 
2.5 
2.5 
3.0 
2.0 

Z:Z 

22-x 
210 
2.0 
2.0 
2.0 
2.0 

612 
67 
61 
613 
617 
G6 
68 
Gl8 
G19 
G20 
Cl5 
Cl6 
G4 
G5 
G14 
G3 
G19 
GlO 
69 
G17 
612 
Cl0 
G9 
G13 
617 
Cl2 
Cl1 
Cl4 
Gl5 
G2 
63 
67 
G6 
GA 

ns2 
nM0 
ml 
940 
552 

River 
River 
River 

ssc 
?X?o 
552 
Y-0 I. 
s!:o 
ssc 
SSl 
551 
ssc 
Gw 
!!Sl 
551 
SSC 
K!CJ 
0;:fl 
Xl 
DSC 
SllO 
ssc 
HSM 
510 
Hrw 

107 124 

1 4 

22 43 

: 
8 

12 
12 

4 
1 

12 
2 

1 
101 

58 
14 

1 
12 

f 

: 
26 
16 
24 

5 
13 

18 

:: 

i 
2 

29 
23 

7 

:: 
8 
9 

146 

: 

6 

237 1 
2 1 

5 
: 

65 

3 
13 1 
23 

9 
11 

8 
11 
43 
26 

7 
3 

131 
F!l 
21 
14 
25 

1: 

:'9 
3 

27 
16 
30 2 

2 

2 
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APPENDIX L

T o t a l  c a t c h e s  a n d  c a t c h  p e r  u n i t  e f f o r t  ( t r a p - d a y )  f r o m
f y k e  t r a p s  i n  S o u t h  B a y ,  M a r c h  - J u n e  1 9 8 4 .
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Appendix L. Total catches and catch per unit efforl (trap-day) of target fish species from Tyke 
traps in South Bay, March - June 1984. 

Yellow perch Lake whi t.eT ish Bull trout KOl!llflCC 

Trap Time Total ToLs 1 Total T0Lal 
location Interval (Total Days) catch (CPIK) cat.ch (crurd catch (CPUE) catch (crw 

Finley Point 3/8-4124 (641 154 (2.40) 49 '(O.'lh) 5 (0.08) 2 (0.031 

Bird Point 3/22-6/28' (99) 1920 (19.39) 32 (0.32) 9 (0.09) 1'1 (0.141 

c, 
2 West Shore 3/g-6/13 (66) 343 (5.19) 3 (0.05) 5 (0.08) 0 (01 

Golf Course 4/26-S/28 (33) 56 (l.G9) 3 (0.091 3 (0.06) 1 (0.03) 

Narrows 3/9-416 (19) 3 (O.lGI 1 (0.051 0 (0) 0 (0) 

All traps (281) 2476 (n.81 1 88 (0.31) 21 (0.0'0 17 (O.OG) 



APPENDIX M

Bull t r o u t  t a g  a n d  r e c a p t u r e  d a t a ,  S o u t h  B a y ,
Flathead L a k e ,  1984.
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AP ;ezdi; !-I. Bull trout tag and recapture <z-ta, SGUL~T 3zy, l?E4. 

F? = Finley Point trap, BP = E~rd Point trap, KS = 
i-lest Shore trap, EB = East. Bay, GZ q Self Ccurse 
trap, PB = Pclssn Bay, UF = U;>per Flathead River, 

Capture Capture RecapLure Recapture 
Tag* TL(mml W:(g) Date Location 3ate Lccation 

coci G 571 

03035 575 

00178 710 

OGl e9 600 

OOi9E: 555 

00197 630 

03315 483 

09465 670 

OG4E?3 610 

00592 610 

03959 693 

0393e 653 

03939 530 

03965 4i8 

00966 5e5 

OlOOc) 790 

OlOGl 673 

01102 492 

Cl178 780 

OllE9 ‘74 

01355 6OC 

01424 527 

01433 35i 

01771 29s 

1100 

1750 

3700 

2503 

1200 

2500 

1100 

3400 

2403 

2400 

4scc 

4C3" 

1503 

650 

1700 

5400 

3300 

lOc)c! 
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