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MONTANA DEPARTMENT OF FISH AND GAME
FISHERTIES DIVISTON
Job Comnletion Heport
Project No, 3151

Proiect Title: Lake Koocanusa Pos%mIHggygyyggzgwgéghewi@3 Study

Period Covered: January 1, 1969 fthrough September 30, 1978

ABSTRACT

Data rollacted durine pre-impoundment and post-impoundment fime periods
are presented. Peawouth, northern smuawfish and redside shiner nopulations
have increased markedly since impcundment of the river in 1971. Burbot, rain-
haw trout and cutthroat trout populations have also increased since impoundment.
The larpescale suckers, longnose anckers, mountain whitefish and Dolly Varden
nopulations have increased but their relative numbers have changed little. Hon-
rame fish populations present in the river expanded rapidly and it only took
three vears for them to fill the available habitat in the new reservoir.

Spawning runs of westslope cutthroat and rainbow trout have developed
in most suitable tributaries and natural reproduction of both species has been
higher than anticipated.

Orowth rates of rainbow and cutthroat trout in the reservoir have been
faster than pre-impoundment rates but slowed down slightly in 1978, Mountain
whitefish growth rates in the reservoir were faster to age three than river
fish, but by age five and six, the pre-impoundment growth had exceeded post-
impoundment growth,

Catch rates by anglers dropped somewhat from 1975 to 1978 but are still
good for an essentially wild trout reservoir fishery. Fishing pressure has been
comparatively ligcht.

Game fish in the forebay area are concentrated in the upper 20 feet
of the water column yvear round except when surface water temperatures exceed
E?wﬁﬁo?. Operation of the selective withdrawal system has reduced the loss of
game fish downstream out of the reservoir,

Daphnia were the most important food item for rainbow and cutthroat
trout., Fish were the next most important component in the diet of large rain-
bow trout {»13 inches}!, whereas ferrestrial insects were second in importance
for small rainbow and all cutthreat., These diets could be considered tvnical
for larpe deep, fluctusting reservoirs orior to accumniation of benthic sediments.

BRCKGROUND

Iake Koocanusa is the reserveir craated hy Libhy Nam impoundine the

S

Fontenai River approvimatelyv 17 miles upstream from Libby, Montana., " amall
DY p Ve



rool extended about 10 miles upstream of the <am from 1971 until 1972 wher
the river was first impounded. Full ponal slevation was not reached until .
1974 because of z 230 foot drawdown for construction astivity in the 1972-72

winter, Full pool elevation at 2459 MSL creates a reservoir 90 miles long,

(48 riles in Mont=na and 42 miles in British Columbia), with a surface area of
46,500 acres and a gross storage capacity of 5,800,000 arre feet, {Tabla 1),

Averapge depth at full rool is 125.8 feet as compared to £9.2 feet at low pool,
Predicted average annual drawdown of 120 feet redurez the reservoir volums #0
percent and the maximum drawdown of 172 feet reduces the volume 85 percent.

Forebay elevations are shown in Firmrs 1,

Water level flusctnations have a nonsiderable influence on the anuatic
comruntties inhabiting the raservoir, The hiots of the reservoir i= alae
rreatly influenced by the elevation of the discharre nutlet. A selective with-
Arawnl system has heen constructed for each of the eicht penstocks with +he
oapability of draftine water from elevations PPR7 6n 2459 ML, Depth selection
far selective withdrewal has heen studied to determine the lovel which wil?
minimize escapement of rame fish from the vegerveir, vet release woter doume
stream which approximates the natural seazonal femperature repime of the ¥ootenai

River nrior to impoundment,

Table 1. Morphometris deta on fobe Eecgannaz,

Area {acres) 46,500

Drairare {(2g, miles) o 070
Averape annual discharege {ncre feet) 2,658,000
Shoreline (miles) 224
Maximum lencth (miles) a0
Shoreline development 7.41
Maximum breasdth (miles) 2.4
Maximum depth (feet) 370
Mean depth {feet) 126
Storage capacity {acre feet) 5,808,680
Uzable storapge (acre feet) 4,073,500
Water rentention {years) .66
Blevation at full pool 24650 M3LL
Flevation at minimum overating nool 2287 MSL

Game fish species present in the reservoir ansd enecies abbreviations
used in this report include: rainbow trout (Salmo raipdreri’ {Bh), westslope
cutthroat trout (Salmo elarki Subsp.) (Wet), Doliv WQ?BQB“T§aEVPlinu malma )
(DV), kokanee {Oncorhynchus nerka) {(Kok), brook trout {Salvellnus fontinnlis!
{Fr), ling {Lota lota} (lins) and mountain whitefish (Prosopium vzllzamﬂan1)
:Mwf), HNongame species inelude larpescale suckers fﬁntnthVH 1
{Czu}, longnose sucker {C. catostomus) (FSu}, redzside shiner lechardsenlug
baltpatuq) {Rs3), northern souawfish (Ptycboch911u$ ormponenq1€) {NSg), and
peamouth €leocheziua caurinus) (CrC). 7 o
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The initial reservoir manarement plan was to establish spawning runs
of adfluvial westslope cutthreoat and other gpame fish in suitable tributary .
streams. Adfluvial cutthroat are fish that live in large lakes or reservoirs,
mirrate into tributary streams for spawning, and voung fish rear in the stream
for one to three vears before returnings to the lake, Westsiope cutthroat trout
inhabiting Hungry Horse Reservoir were zelected as most suitable for the deep
fluctuating reservoir environment of Lake Koocanusa. This cutthroat strzin has
adapted well to a similar envirorment in Hungry Horse Resservoir and has nro-
vided a good fishery without stockine For over 20 years. Approximately 500,000
voung-of =the~year cutthroat have besn imprint vlanted in tributary streams of
Lake ¥nocanusa. Approximaiely 3,060,000 young-of-the-year and vearlings cut-
throat were planted directly in the reservoir from 1970-76. The reservoir ponu-
lation of cutthroat was adversely affected by the sscapement of {ish out of the
reservoir when it was drafted 230 feet bhelow full poel for construction in the
winter of 1972-73 and when spillwavs released water from near the surface in
1974 from July through Decsmber.

New reservoirs generally provide excellent sport fishing for the first
few vears because of minimal competition and an abundance of feood and space
which result in excellent growth and survival of fish., As the reservoir ages,
the maintenance of a satisfactory sports fishery bhecomes increasingly difficult.
Some of the factors affecting reservoir game fish populations are: 1) inadequate
annual recruitment of game fish from natural reproduction, 2) increased numbers
of rough fish and increased competition for food and space between all species,
3} increased predation, 4} decline in nutrisents and fish food production and 5)
downstream escapement of game fish. Reservoir operations can impact game fish
by altering any one of the varizbles. The annual stocking of large numbers of
hatchery fish can help maintain a sports fishery if the reservoir provides a
suitable environment fTor their survival and growth. Thus, reservoir cperation
iz critical to provide environment which is satisfactory for game fish,

Laka Koocanuza is in the first stage of its evelution and is providing
a mood sport fishery for cutthrest tfrout) rainbow tront and Dolly Varden, Rein-
bow and Dolly Varden frout peopulations derive from natural or hatchery escape-
ment reproduction, whereas the cutthroat ponulation has been maintained by

iarme plants of hatchery fish zand natural reproduction. The reservoir was last

planted with cutthroat in Gctober, 1974,
ORJECTIVES

The cobjectives ~f this project were to: 1) determine the seasonal verti-
cal and horizental distribution of major fish snecies in the forebav area, 2)
monitor population frends of major fish gpecies, 3) collect data on anrler har-
vest and movement of game fish, 4) determine growth rates and condition factors
of major game species and 5) determine food habits of rainbow and ecutthroat trout,

PROCEDURES

Fizh Population Trend Sampline

Standard experimental surface and bottom rill nets were uged to determine
fish papulation trendz., Catch by species was znalyzed using the Kruskal-Wallis .
non-parametric ranking rest advocaied by Gooch (1975). Montana's standard nylon

whim



#1111 net iz 125 feet lone and comprised of equal sentiong of 3/4-inch, l-inch,
1 Y/4~inch, 1 1/2-inch, and 2.inch mesh bar measure.

Pottom rill nefs were used fo detevmine trends in abundance of henthic-
oriented zpecies, Tarret spacies in the Hexford area durins the sprins included
mountain vhitefish, Dally Varden, lines, largescale ard lonrnose suckers, The
sampling driteria were: 1) reservoir elevation between 2450 to 2375 MSL, 2)
surface wnter femparatures of apnroximately 85°F  and ) secchi disc resdingen

around 3.0 feet,

Surfare ~i11 nets were uged fo determine relative nhundance of species
inhabiting surface waters durine the =211 =seazon, Tarret species for this
eomnling dincluded rainbow trout, cubthrost trout, northern sauawfish, pesmouth,
and redaide ghiners, The samnline was conducted in +the £311 when reservoir
~levation wvas within five feet of full noel and nurface water temneratures were
near 60°F, The leantion of the Railey Bridre, Rexflord and Cripple Horse netting
areas are ghowm in Fisure 2,

Trend data on =spawning cutthroat were collected by trapping and counting
adults entering Young Creek and by making redd counts in selected fributaries.
Rairbow ftrout spawners were collected by Fyvke traps 2nd standard box traps near
the mouths of the Tobacco River z2nd Pinkham Cresek in the spring of 1978, Fish
wers nlaced upstream after being anesthetized, measured, weighed, tapgeed and

ascale zamnled,

Scale impresszions were made on plastic strins and the imares read with
the aid of a Bausch and Lomb micronroiector. The lensth at each anpulus ware
determined using a nomorraph which fssumed a linear relationship between body-
acale zrowth,

Netermination of Vertical and Horirontal Fish Distribntion

Sampling o determine verticn] and horizontal fizh distribution has been
limited teo the forebev (Figure 2) and Cripple Horse areas. Sampling freguency
vas monthly or when noticeazblie water temnerature chanmes occurred. Acousticel
rear wan used to determine overall vertical and heorizontal fish distribution
throurhout a 24-hour period, whereas gill rets were used to determine snecies
distributions in overnight sets, Net catches durine dayvlight hours were too low

to provide meaningful data.
Anmler Success and Pressure

Reginning in 197%, creel data were based on complete trips obtained at
a commulsory checkins station located at Cance Gulch Raneser Station., This census
contacted anglers mostly from the lower 25 to 30 miles of the reservoir. Total
fishine pressure estimated for the reservoir was cbtained from a statewide npostal
census,

Food Habitg

Fizh were collected at monthly intervals in the Cripple Horse and Revford
areas and cuarterly in the Big Creek area. Standard procedure was to set thrae
gangs of two each surface nets, a zang set of six surface nets and two gingle
hottom nets,

-
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Mets were set at dusk and lifted at dawn. Based on information from
Windell, et al. (1976), nets were checked durine the middle of the nirht and
trout removed when surface temperatures exceeded B4 F, Trout removed at nicht
wore killed immediately, an identification number placed in the mouth snd placed
An ice, Stomachs were removed the following mornine,

Stomachs were placed individuallv in cheeseclotfh bags with the identifi-
cation number and preserved in a mixture of methyl alcohol, formaldehyde and
acetis acid., Information obtained on each fish at the time of stomach removal
included: total length, weipght, sex, state of sexual maturity, location by net
or depth of capture and time of capture. Later, the stomachs were removed from
the cheesecloth and the contents of each emptied into A plastic vial with preserva-
tive.

Analvsis of stomach contents was done using three methods - numeridcal,
volumetric and frequency of occurrence., A1l results will be expressed in per-
centages,

Plankton

Monthly plankton samples were taken to evaluate the nocturnal distribu-
tion of zooplankton in the Cripple Horse and Rexford areas. Vertical and hori-
zontal plankton tows were taken at each site with a standard Wisconsin net.

For analveis, =ach sample wag giluted depending on the denzity of zoo-
nlankton. Originally ten 1.0 ml. alinuots were removed from each diluted sample
with & Hensen-Stempel pipette and counted in a Sedpewick-Rafter cell. Chi-gsonare
analysis on the March and April samnlesz showed no measurable difference between
the results of countins five aliquots and rountinge ten aliquots; thersfore, only
five alinuots were counted for 211 ssmples after April.

Renthan

Four benthos samples were taken monthly at ecach nite, Samples were faken
at varicns depths dependins upon drawdown including one taken near the noint of
maximm Adrawdown. The February - April samples were taken with a one-half zouare
foot Fokman dredge.,  Subreouent samples wore obfained with a2 1.0 square foof
Peteraen dredpe,

FINDTNGS

Spauning Population Trends

The number of spawnins cntthreat tront ascendine Youns Creel was monitnred
{Table 2) and redd counts were conducted on nine tributzries {Table 3} inclodin-~
Yo Creak, BRedd counts were made at the erd of the =sparming senson durings the
firat part of June.

The numher of r~otthreat spawmers in Younso Oreesl dnereased fror abouk 50
fish ir 1970 {(Mav & Huston, 1970) to approvimately 7850 fish in 1974 and 1977,
The 1978 cutthroat redd count indicated that spavmine intensity was hirher in
Bir Creek and Canvon Creek than in previous years, about the same in Pristow

-



Creek, and considerable less in Pinkham, Young Oreek, and Pive Mile Creek
than in 1977. The number of redds located in Young Creeck was 441 in 1977 as .
comparad to only 21 in 1978. These data indicate 2 larse decline in numbers

of spawners between the two vears, althourh the difference ig probably not as

larre as it appears. Redds were much easier to locate in 1977 than in 1978

due to the record low flows. Tn addition, the flows in 1978 were sufficiently

hirh to obliterate redds dup in the smaller rravels in the meadow ares where

about 230 redds were observed in 1977. The apparentlv reduced run in 1978 was

at least in part due to a hundred-vesr flood in Januarv, 1974 (May & Huston,

1975) which caused extensive mortalities of fish in Youns Creek. An Amish

commmnity of about 60 to 100 people is now residine along the banks of Youns

Creek and have rreatly increased cattle and horse use in the riparian zone.

This chanre in land use has had an adverse effect on bank stabilitv and sedi-

ment loads,

Table 2. Summary of data from cutthroat frout spavmins in Young Creek, 1974-

1877.
B -
e PErEmeter o A07& 3978 1976 T TIGTT
Nurmher tranped 729 211 £92 AT70
Fatimated number of spawners 30K 290 750 7RG
Sex ratic f{male:femals) 1.0:1.6 1.0:2.7 1.0:4.8 1,0:3.32
Averare length {(male ir inches! 13.7 14.7 15,4 15.6
fverare length (female in inche=) 14,72 14,7 15.3 is.6
Fstimated fecundity in {thousands) ~— 220 870 810

Table 2. Summary of cutthroat trout redd surveys in Lake Koocanusa tributaries,
1976-197%,

- Fimbee e

Stream Location ) 1976 B 1977 1978
Pinkham Lower six niles N/A 231 138
Youns Lower seven miles M/A &411/ 21
Canvon Lower one mile 31 b 48
Five Mile Lower two miles 47 166 35
RBristow Lower two miles 75 108 70
Cripnie Horse Lower three miles 33 33 H/A
Rig Dron Creek to Vest Fork N/A 38 107
Fortine Davis Creek to Sec., 29 0 10 N/A
Sullivan Three miles 0 G -

1/ . : . .
= Flows insufficient for fish passage

A summary of the spawning run monitoring conducted in British Columbisz by
British Columbia Fish and Wildlife Branch is presented in Table 4. Sipnifiecant .

-8



rins of westslone cutthroat were found in the Linklater, Kokomun and Gold
Creek drainages. The actual number of spawnerg entering these streams is
higher than indicated because traps were not 100 percent efficient, The
Wigwam River was found to be a major spawning and nursery tributary for Dolly
Varden with 434 beinr trapped in 1978, The data collected from tributaries
in the Montana and British Columbia parts of Lake Koocanusa indicate spawning
runs of westslope cutthroat have developed in most tributaries.

Summary of fish trapping conducted on tributaries to Lake Koocanusa
in Britizh Columbia, Canada, 19751978,

Table 4.

[ife Sfare Linklater Creek Plumiob Creek

" Species

1078
Westalope cutthroat Snavners 145 3
Unrtalope cutthroat Fry 1250 —
Hamtalnnae cutthroat Smolts 48 —
Rainbow Spavmers a -

1976

T Caven Treek

Kolormn Orests {Cold Creel Trib)

Hentzlope cutthroat Spavmers 124 24
Yeatalone cutthroat Srnlts 2 £3
Rainhonr Snavmers a -

1677

nld Oraek

Wentalope eutthroat Spaumners 4776
Yantslape ecutthrost amolts 7ERE
Painboy Spavmers 11
Dolly Varden Snavmers 24

1079

Hirwam River

Nolly Varden Sparmer:s L34
Nelly Varden Smolts Ra7

Fish traps were operated in the mouth of the Tobacco River, Pirkhen Creck
and Younge Creek durine April of 1978 to monitor the spawning rins of rainbou
tront. The catch in all trars uas low. Rainbow trout were not caught in Pinkham
Creck, only one was collected in Youne Creek and 25 were taken in the Tobacce
River, High flows in Tobaceo River and Pinkham Creek nracluded efficient samplire

of fthe ruan.



Painbow trout in the reservoir are rrendpeed almant entirely by ratpenl
renroduction ar escapement from a3 Breitish Columbia fi=h hatehery and have ip. .
~reased rapidly since 1075, An intensive surves chenld he conducted ta detepr.

mine the important streams utilized hy rainbow ns <pavmins and mirsery areas

in bnth Montana and British Columbia,

In-Pezseryoir Population Trenpds

Species comporition data from Xnntensi Ziver callected by electrofishing
and netting date collected in 1077 1974 1975, 1074 =nd 1978 ave nresented in
Tables & throusk 0 =»nd Appondiy 1. These data chow rel-tiva abundance of the
apecies in different zresc of the riwer =nd rasepyning

Pramouth coteh rates were 1ow in 1073 and 1074 =d this corrolsnted with
clocterafiching data from the river prier +o imnoundnent shich showed penrenth
were miite rore, Floctrofishing dats also dindicateg +has souawfish napulntione
el afa) énmparativgly Tov din the free-flowine river, vat +ho pateh rrote of moqume-
Fich was A,1 fish per net in 1977, Soneufish were nroducing strons vear classes
in 1971 and 1972 in the area impounded from Libby Dam upstream approximately 10
miles. Redside shiners exhibited a porulation evolution similar to neamouth and
smawfish, beinr relsativelv rare in the river, but increasing rapidly soon aftepr
the river was impounded. Only 1.3 shiners wepre caurht ner net in 1973 ns com-
pared fo almogt gix per net in 1074 in the Cripple Horse and Revford areas. Fall
net catches in 1974 indicated that rainbow tront were more numerous in the lower
part of the river than cutthroat trovt with the reverse sitnation occurring in
the river in Canadza, These findings wers in accoprd with electrofishing and creel

censusz data collected nrior to impoundment.

The sprinem bottom net series condurted in 1973 indicated that larcescale
fucksers were the most abundant fish followed by mountain whitefish with Dolly
Varden being present in fair numbers, The same relative abundance was indicated
in electrofishine samples prior to impoundment.

Reservoir conditions during the fall nettine series were quite similar
among the areas from vear to vear (Table 7}. The reservoir alevations wereo
within five feet of 11 pool and surface water temperatures varied from 59° +o
637. Water transparencies as indicated by secchi disc readings were the most
variable parameter, although the values were comparable within the reservoir for

riven vears,

The fall rainbow trout catch rates increased markedly in all thres areas
from 1975-1978 {Figure 3) and (Table 8) with the increased from 1976 to 1978
beins highly significant. The catch rate in 1978 at Cripple Horse (5,9 fish per
net) was comparable to the Rexford catch rate {6.4 per net) but the Bziley BRridge
cateh rate of 3.5 fish per net was markedly lower than the other two areas. The
data show that the population of rainbow trout has increased significantly throurh-
out the reserveoir with the lower 2/3 of the reservoir having the hiphest popula-
tions in the fall, The rainbow population is produced entirely bv natiral repro-
duction, except for the loss of an unknown number of fish annually from a hatchery
on the Bull River in Canada.

The fall catch rates for cutthroat trout remained comparatively stable in .
the Rexford and Baily Bridee area. The catch rates in the Cripple Horse have

=10
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Table 5, Number of fish by species collected by electrofishing from Kootenai
River in 1969, 1970 and 1971 prior to impoundment. .

Number of Fish

B mwﬁrea Bb Ct . Dy ﬁgf Csuﬁj Eﬁu
Crinple Horse 15 11 1 1,212 323 f
Rexford 1 7 4 361 95 23

E/ A11 suckers were not collected

Table 6. Summary of experimental #ill net catches from Lake Koocanusa, 1973

and 1974,
Floating Nets _

Number Mean catch per net " Water Surface Hol

) Area Date Nets Ct Rb Sq CRC RsS Elevation Temperature
Al 10/ 4773 16 4.2 2.3 4,1 -= 1.3 2380 &0
Cripnle Horse  Q/26/74 10 2.1 5.3 3.5 0.5 5.9 2458 62
Rexford 10/10/74 9 2.4 6.4 10,0 1.0 =.7 2446 57
Bailey Bridre 10/23/74 1A 2.602.1 1.F 1.2 21 2434 57

. . Sinkino Nete e e e

Number Water Surface HoO

_Mrea Date fets | DV _Mwf Csu FSu Ling Zlevation Temperature
Crinnla Horgse 5/ /73 16 2.9 15.3 42,7 3.2 - 225878 b7
Cripnle Horse  O/PR/74 12 0.6 4.1 44,3 0,2 . 2458 62
Bowford 10/10/74 12 3.7 K4 12,0 3.2 -~ 2hbg 57

varied from 2,6 in 1975 fo 3.2 in 107 to a low of 1.2 in 1978, The rateh rates
for all three areas were quite zimilar in 1978 and were lover than the catrh of
rainbow trout, Overall the populations of cutthrost Frant appear to have re-
mained at the same level in the uppar ftwo rreas of the reservoir and drenpod in
the Cripple Horse Area since 1076, Seale analyzia from 1076 collentions indicates

that about 30-50 percent of the cutthrost wepe of hatehery oriein,

Catch rates of cutthroat and rainbov varied from ssssen to seasecn in 1977
{Firure 4). Cutthroat densities appearer *o he hirhest in Peoxford in the winter
and lowest in Rexford in the summer, Cateh pates weps comparable in the sprine

and summer between Haxford and Crinple Horce areas. Bainhow onptnh wates wmre ot
tirnificantly differert hetween these fwa areas Aurire the veap, althan~h the

winter catch rate appeared to be hicher in Peyfaprd than in Crinpla Hopre, Tt din
sirmised that frcout are concentreted in the Revfepd apan in the winter hreanse of

the movement of fish from the upner resepyrir sress durins draudoym snd ~ancible
hicher plankton density than the Crinple Horse ~ven, .
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Tabhle 7,

Reservoir elevations, v
durdne nettine gseries din Lake Koocamieea,

Togarvoir

ater farneratures and seechi disce regdin~re

Secchy Tiaa Water Tonpersture 15 F0

Aren Date Eloevation 9], in Frat 5 25 Fest T EFRAF
Sprins Series
Rexford &/ B/78 2358 1.7 55 51 R0
Rexfardg /18778 2370 R 54 50 48
Rexford 5/17/75 2370 3.3 52 51 50
Fall Series
Bailey Bridpe 9/28/76 2457 29.7 63 51 54
Bailey Bridee 9/26/78 2456 20,8 &1 58 B4
Rexford Q/24 /78 P45L 1R 4 60 59 59
Rexfonrd 9/23/76 2458 23.1 v 61 60
Rexford /21778 2457 18.8 60 60 60
Crinple Horse  9/30/7% 2454 19.1 A1 60 60
Cripple Horsge Q722776 2454 23.1 63 62 g1
Crinnle Horse  9/10/78 24ES 24,8 56 59 57

Tabhle £,

Kruska2l-Yallis Rapkine Test of surface ~i1l1l net catches from Lake
Koocanusa in fall 1075,

1976 and 1978.

NP?N Mot Fﬂfﬁ} “b} Value £hi Value
.. Specles jff.:ififi_ . 197s 1978 1978 vs 1976 1976 vs 1978
Rainbov trout P LA 3.74 5.88 T7.6Q%% 12.30%%
Cutthroat trout 246 3,19 1.80 4,10% 14 BRE#
Penmenth 4,03 5.372 4,32 0,62 1.44
Souawfish 5.79 4,45 4 /R 5.01% 0.06
REYFORD AREA
Rainbnw trout 3,03 3.45 640 0,76 19, 71#%
Cutthroat trout 1.63 1.77 2.40 0.01 2,74
Peamouth 1.26 2.14 1.43 0.36 n.ze
Sauawfish 7.7k 3.70 3.22 2,75 0,29
BATLEY BRIDGE AREA

Rainbow trout 2.00 3.35 2.37%%
Cutthrost trout 1.51 1,65 0.R8
Peamouth 3.96 2.70 2.50
Souawlish 6.94 3.80 5.260%

¥ Sipnificant difference at the 95 percent level
#% Sirnificant difference at the 99 percent level

b



The length-frequency distribution of rainbow and cutthroat trout,
peamouth and squawfish are shown in Figures 5, 6 and 7, while condition
factors are listed in Table 9. Rainbow trout lensths have remained relatively
conatant from vear to vear from the three samplinec areas. Fish in the 14.0-
16.9 inch ranre have comprised the majority of the catch. The averase lensth
and condition factors have varied little from vear to vear., Cutthroat trout
lensth-frequency distribution from the Cripple Horse and Bailey Bridre areas
indicated that a greatsr proportion of the population was smaller than 11
inches in 1978 than in nrevions vears. These fish would all be wild stock
since survivors of the last plant in 1976 would all be larger than 11 inches,
Fvidently, recruitment of wild cutthroat trout has been comparatively rmood
since planting ceased. Condition factors did not change simmificantly from

vear to vear,

Peamouth catech rates {Figure 3) have varied little in the Cripple Horse
and Pexford areas from 1975 to 1978, Catch rates increased from 1875~76 but
then decreased in 1978 to about the same rate as recorded in 1975, The Bailey
Rridgse area showed 2 significant drop in catch rate from 1§76-1978. Catch
rates were highest in the Cripple Horse area, lowest in the Rexford arez and
intermediate in the Bailey Bridge area. A marked change occurred in the size
distribution of the catch from 1975 to 1978 in the Cripple Horse area. Approxi-
mately 15 percent of the catch in 1978 was over 10 inches as compared to none
in 1975, Peamouth were rare in the Kootenai River prior to impoundment and
the older and larper year classes were not present ir 1975. Peamouth appear to
have had several strong vear classes when the river was first impounded and
apparently reached the carrying capacity of the available habitat as populations
have remained stable since 1975. Heaton {1961} found +that the fish ponulations
in the section of the Missouri impounded by Canyon Ferry Dam in 1953 had expanded
to fill the new environment by 1955, Patriarche and Campbell (1957) concluded
that the populations of small fish in Clearwater Reservoir were establiched
within the first three yvears after impoundment and the population of larper fish
had arparently reacherd the carryings capacity of the reservoir within five years.

Nopthern squawfish cateh rates were comparatively stable in the Rexford
aren renring from 2,7 fish ner net in 1075 fo hirh of 2.7 in 1976 and down to
2,92 fizh in 1878, (atsh from Crinple Horse was 5.% fish in 1975, declinine to
4 5 fizh per net in 1976 and 4.7 in 1078, The catch of 6.9 fish per net in 1975
in the Bailey Bridre area wan the hichest rocerded far all areas, but the catch
drorned significantly in 1978 te 3,8 fish ner net, The porulation of squawficsh
in the Cripnle Horse and Rexford areas nppear to have heon comparatively stable
from 1075-78, but have dropped marvedly in the Bailer Bridoe ares from 167A to
1978, The low water elevations throu~heunt 1677 dnowatered considerable srea in
the Pritish Colnmbia nertion of the »eaervnir and mav have had a depressing =ffeont
on the squawfish ponulations. Fick nnder ten inches ir lengsth comprised markediy
leas proportion of the gatsh in 1079 than in pravious years in the RBailev RBridee
and Rexford areas. & similar pattern oxisted for fish under eicht inches in
len~th in the Criprle Horse area, Theoe changes in namlation atruntirn surcest
thnt reoroduction and recruitment ~f -mquzufiah haee hann eaprarativaly 1ao ;iﬂCﬁ
1076, Sopawfish numbers, initially low i1 the river, ~upanded T“piﬁl; in the
imernded reservoir enwiranrent and annasrad v hove annraached the oorreyines
eapneity of 1978, Condition factors hove charnced 1784 le from vear to raér althourh
the averarme zizn increased markedly in the Dewfard and Trilev Brides ameas, indio
catines that the ponulntion was of nlder fish in 1078 +an 39%& or 1975,

~15-
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Table §. Lenethn (inches), weichts (pounds) and condition factors of cutthroat
and rainbow trout, squawfish and peamouth, =1l nettine. Lake

Rnocsnuza, 1974-1977,

T e i verane | Ryapace | Rance in | Gondition
Year _  Species  Mumber  _Lensth Weight _ Lemeth = Factor
Egﬁpg}e Hohge Aren
10075 L 150 13.5 1,02 A.0-16.8 an 4
1074 ct 150 12,4 1.03 7.5-17.4 3R,0
1978 Ct 62 i2.1 0.75 7.5-16.6 37.7
1975 Rb 168 14,8 1.28 T.5«20.4 37.3
1976 Rb 178 18,4 1.43 7.5-20,2 37.2
1978 Rb 100 14,6 16 7.6-22.,2 36,2
1675 CRC 8P 8,2 .18 f.8- 0.5 32.6
1076 CRC 91 2,9 .23 7.1-10.9 31.5
1078 CRC 114 a.A 0P A,7-11.1 32.3
1975 Sq 103 10.3 .39 7.0-14,3 32.6
1976 3q 88 11.4 L5t f.2-16.3 32,7
1978 Sq 146 11.4 ,5% 7.7-19,2 33.7
Rexford Area
1074 ot 170 12.4 .80 £.0-18.8 38,1
1975 ct 114 13.3 .97 £.1-17.6 38,7
1976 ct 82 12.6 L84 7.5=17.7 37.2
1978 ct 06 12.9 Rl 7.6=16.0 38,3
1074 Rb 237 v 14,7 1.724 A.5-21.1 35,1
1075 Rh 213 13.6 1.04 7.6=20,2 37.7
1076 Rh 153 14,2 1.16 f,5-23,1 36.9
1978 Rb 257 14,4 1.17 5,6-19.4 36.6
1074 Sa 80 11.3 B85 7.4-17.9 35,72
1075 Sa 87 11.4 B4 £,9-16.7 33.4
1976 Sa 35 12.5 .79 7.1-19.5 33.3
1978 Sg 40 14,0 1.06 9.9-19.5 34,8
Bailey Bridgse Ares
1977 ct 70 12.6 .85 £,7-17.2 37.1
1978 ct A6 11.1 .61 7.9-17.0 39.8
1977 Rb a3 14.7 1.24 9,4-18.,5 37.0
1978 Rb 134 15.5 1,42 9.5-19.2 37.13
1977 3q 143 11.5 .60 £.8-16,1 34,8
1978 Sq 152 13.3 .85 £,5-20.0 34.6
1977 CRC 87 9.7 31 6.7-12.7 32,8
1978 CRC 108 10.1 35 7.7-12.4 33,0



Redside shirers cateh rates (Fipure &) increased markedly from 1975 to
1976 in the Cripple Horse area, then leveled off, Tn contrast, shiner catches .
dropped steadily in the Bailey Bridpe area from 1074 (3,1 fish per net) to 1978

(1.8 fish per net!. The catch rates in the Rexford area were more variable, but
showed a decrease from 1974 (5.9 fish per net) to 1678 {3.1 fish per net). It
appears that shiners also filled the available habitat in the reservoir by 1975,

The extended drawdown in 1977 probably had an adverse affect on shiner popula-

tions and accounts for their reduced catch rate in 1978, Shiners are most gener-
ally found in shallow shoreline habitat which was preatly reduced by the drawdown.

The catch rates for largescale and loncheose suckers, mountain whitefish
and Delly Varden from the spring sampling in the Rexford area are summarized in
Fipure 9 and Table 10. Dolly Varden and whitefish were common in the Kootenai
River prior to impoundment and have shown a slightly increasing trend from 1975
throusgh 1978 in the reservoir. Differences from yesar to vear were not statisti-
cally significant. Dolly Varden and mountain whitefish catch rates increased by
33 and 10 percent (respectively) during this period. The catch rate of ling in-
creased by over 500 percent from 1975-1678 but catch rates are still too low to
compare statisticallyv.

Table 10, Kruskal-Wallis Ranking Test of bottom ri1l net catches from Lake
Knocanusa in springs 1975, 1976 and 1978,

Mean Net Catch Chi? Value rhi€ value

Species 1978 1674 1978 1875 ve 1976 1974 vs 1978

Nelly Vapdan 1,44 1.91 ?.18 n.ay 2.34

Monmtain whitefiah £.56 6,35 7.18 0,47 2.15

Largeesale suckers 37,32 26.08 23,45 B PR%E .02

Lonenose suckers 7 .84 11.14 2,13 16 RT7#F 4, p0%
B Qirnificant diffevence at the 05 norcent level

#% Sirmificant difference at the 99 percent level

The size distribvotion of the mountain whitefish catch was dominated hv fish
in the 10-12.9 class in 1975 with few fish under 9,9 inchas (Firure 10). The 1078
catch vaz comprised primarily of 7.0-0.2 and 12,0-13,0 inch fish wvith comparatively
few 10.0-11.9 fish, The Delly Varden size distribution hes chown a tendency fowards
move fish oyer 17.0 dinches and less onder 2.9 from 1975 to 1978, The nauncity of
smaller Dolly Varden in the 1972 cateh is probably related fn small spawnine rung
orior to 1978, Dolly Varden usually do not spawn until thev are at least 5-8 vears

old,

ge aize nf Dolly Varden has increazed fro- 12,6 inchea in 3975 $n
15,1 dnches in 1978 (Table 11). CZonditinn fartors have remsined releptivelv =table,
The 1arzest fish netted was 2.0 inches in Tencth and weished 8,80 noamde,

-20- 9
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Figure 8, Catch per surface net of redside shiners, Lake Koocanusa,

1975 through 1978.
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Tahln 11, Lenethe {irchas), weisht (ponrris) and remdition factors of Dolly
Varden, mouptain whitefick, lar~escale and lrmmmose suckers, Reuford
area of lake ¥Unocapuns, 10751078,

- - Rveorare Nvorare Banre in Conditinn
Yeom Species Miarher Lenrth Weirht Lenpth Factor
1075 Dy 152 12,8 L7 £.5-1G.5 1.7
1074 DV 82 13.6 LG4 0,1.28.0 AN
1078 Dy 52 151 147 10,4-21.8 23.2
1975 MW Eiete 11.4 AT SR L 20.4
1074 MU "Ra 16 LED LA G neLn
1a7g MU 1Th 1n.2 L3 LRI ¥ 3Ny
1077 020 prn 0,0 As £,0.22.3 7.4
1974 1595231 1en I A1 A, 1-22.1 36,8
1978 5 P 107 TR 7,216 as.P
107r Flu n2 13 .1 R £ 5.15.9 LA
197¢ Feu 103 i2.5 B4 ~7-15.1 406
1978 FSn 70 12.5 1.03 7.5«15.8 41.1

The cateh rates of largescale suckers have exhibited a steadilv decreasing.
tpend from a hirh of 37.3 fish per net in 1075 to low of 23,5 fish in 1074, The
Aiffrpance in catch rata~ from 1975 to 1976 was hiphly simnificant. The =ize
dietribution has also chanead from 1075.1078 (Fipure 10), Fish in the 6-8 inch
~lnaz dronped from abont 34 percent in 1975 to 2 percent in 1978, Larpenonle
auckars wapes abundant in the river prior to impoundment and nroduced strone vear
classes the first vears after impoundment. The averase rize of the catch has in-
rreased from 10.0 inches in 1975 to 12.2 in 1978, indicating a shift towards older
nnd largrer fish,

The ecatch rates of longnose suckers have alse varied considerably from verr
te vear ranging from 7.9 fish per ret in 1975 to 1l.1 in 1976 and 4.1 in 1978,
The rateh rates were sienificantly different all three years. The size Aistribu-
tion of the catch has shifted towards larrer fish over 13 inches in total length
(Firurse 10), Fish in the 13.0-15.9 inch lensth croun comprisaed 77 percent of the
catch in 1978 as compared to only about 15 percert in 1975,

Ao and Growth

O ]

Growth data for rainbow trout from Kootenai River and Lake Koocanus= are
aresented in Table 12. Orowth rates of fish in the impoundment has been mch
faster than that of rainbow in the river prior to impoundment. Low anquatic insect
production caused bv Canadian-source pollution (Bonde, 1972} may have limited srowth
rates of fish in Footenai River. The prowth data also sursests that rainbow trout
spawmed in tributary streams rear in those streams for up fo two years before
smolting downstream into the reservoir. The growth data presented in Table 12 is

23
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divided into fish thousht to have emiprated to the reservoir after one vear
{mipration Class X } and after two yvears (migration Class ng of rearing in

the stream.

Table 12. Growth of rainbow trout from Kootenai River and Lake Koocanusa by
migration-class and year-class.

“Lenpth in Inches at Age
quguplass 1 2 ] 4 5

Yootenal River-Migration Class Unknown

Combined 3.3(15)% 7.4{10] 11.0(8} 14,9{4) -

Lake Koocanusa Migration Class X2

1671 2.6(27) 11.31427) 14.6{27) 16.8(1) -
1972 2.8{43) 11.3(44) 15.8(11) 15.9(1) -
1973 3.,0(72) 11.2(70) 15.6{22) 18.8(2) -
1974 2.8(35) 10.7(46) 14.4(14) 16.9(6) -
1975 2.4(286) 10,9(34) 14.6(29) - -
1976 2.4(40) 11.4{102) - - -
Combined 2.7(293) 11.2{323} 14.9(103) 17.2(10) ——

Lake Koocanusa Migration Class Xp

1972 2.0(8) 4.5{19) 12.2(16) - -
1973 2.0(8} 4,3(26) 13.7(3) 16.5(3) 15.0(1)
1974 2.1{12) 4.7(12) 11.9(12} 14,7(6) -
1975 2.0(44) 4,7{44) 11.8(23) —— -—
1976 2.0(18) 4,8(18) - - -
Combined 2.0{s0) 4,6(119} 12.0(54) 15.3(9) 19.0(1)

# Number in parenthesis is sample size

Growth rates of rainbow trout in Lake Koocanusa have been good with fish
reaching an acceptable size for angler harvest aftfer spendings one year in the
impoundment, Rainbow trout from Canyon Ferry Reservoir (Heaton, 1961)averaged
about ? inches larrer at a comparable age, while rainbow trout from Snake River
impoundments {Irvings and Culpin, 1956) averaged smaller.

Orowth rates calculated from adult cutthroat tront apawning in Youns Crock
are thought to be representative of cutthroat inhabitins the entire reservoir.
These rrowth data are presented in Table 13 and include fish from the Kootenal
River prior to impoundment and fish from tho impoundment. Studies on the 1if=
cyele of cutthroat trout spawming and rearin~ in Young Creek have damonstrated
that cutthroat rear from one to three voars in the stream before emigrating into
the reserveoir. Growth data for cutthrcaf collected in Young Creek pricr to im-
poundment is presented by spewning run vear vhile growth of figh from the reser-

voir is presented by vear class and migration olass.
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Table 13,

frowth of adult cutthroat trout collescted from Youns Creek

and after impoundment of Kootenai River,

bhefore

Hpawning Tenpih in Inches at Are

Year 2 3 4 5 A

Pre=Tppoundment

1071 2.2{301# 5.1{39! 9.5(39)} 12.7(3%) 14.8(2) -
1972 2.1(52) 5.1(52) 10.3{52) 12.9(37) 14.9(12) -

Year Post-Impoundment

Monas Mipration Class X1
1970 2.0010) 7.2{) 12.4{5} 13.2{4} - -
1971 2.2(83) BLA4(6) 12.7{a} 15.3(4) 17.1(1) -
1972 2.3(37 in.6{11) 14.3031) 16.2(1) 16.2(1) 17.0(1)
1972 2.2(57} 11.23012) 14.4712) 15.8(1) - -
Combined 2,2(187) 10.314{32) 13.8{34) 12.7(12} 16.7(2) 17.0{1)

Mipration Class Yo
1070 2.1{124) A R1128) 11.2(7%} 3h 7R 14.3(0) _—
1071 2.1(123) &.5(123) 1241803 18.0{80) 16.4(8) -
1072 2.2{134) L5134 12 R84 14, 0(56) 17.2{18) e
1973 2.5044) b B4 1280060 18,1680 - -
Cambinnd  2,2(425) 4.50408y 12, 2{277)y  146.8(277)  16.4{35) -
HMipration Clazss ¥n

Ta7o 2.1 3.8(82) £.1{82) 12.4138; 14,9(38} 16.2{10)
1971 1.9{87 2,9(87) £.2{87) 13.4(22) 15.5{22} 17.5(13)
1972 2.5(58) £.5({58} 6.7(58) 13.2(65) 15.3(65) -
1973 - - 6.6(20) 12.4(20) - -
Combined  2.1{143] 4.,0(227} £,30247) 12,9(145} 15.2(125!} 16.9(23)

# Humber in parenthegis is gize of sample

Growth rates of cutthroat trout after impoundment were considerably faster

than before impoundment. It was presumed that most of the fish collected nrior

to imnoimdment were from miecration class ¥o (X is total are while o is mmolting
ape} and would be most comparable to nost-impoundment misration class Y. Data

in Table 12 shows that cutthroat trout rprowth rates after impoundment are almost

a yvear ahead of gimiler ared fish from pre-impoundment times, Growth of cutthroat
trout in Lake Koocanusa was faster than that recorded hy Huston (1969) for cut-
throat in Hungry Horse Reservoir and by Averett and MacPhee {1971) in Coeur d'Alene
Lake.

irowth of Dolly Varden prior to impoundment of the Kootenai River was not
determined., Growth data presented in Table 14 indicates that apge class 32 (total)
ape of 3 years and smolting ase of 2 years) erowth during their first vear in the
reservoir has increased from 1974 through 1978. The small sample size precludes
determining other changes in srowth rates of Dolly Varden,

@
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. Table 14. Growth of Dolly Varden from Lake Koocanusa,

""" T T T T otel Teneth dn Tnches At Ave

Year Class 1 2 3 & 4] 6 u,*ﬂ%ji:;«

Migration Class Xg

1971 2.8{10'% 5.2(10) 9,4{10) 13.61(2) -— e -
1972 2.7(32) 5.1{32} 9.1(27) 13.00(24) 17.1(3) 20.0(3) -
1973 2.7{18y  5.,2{18}) 10,1{18) 13.6(5) 16.3(5) e o
1974 2.8(9) 5.5{(9)  10.2{4) 14.,4{9) - - e
1975 2.,9{14) 5.5(14) 10.7(14) - - - e
Combined 2.8{83) 5.2(83) 0.8(78)  13.4(40) 16.6(8) 20.0(3) -
Mirration Class X3
1971 2.6(30)  4.6{30) 6.8(30} 11.1{12) 14.3(8) 17.8(1) 20.4(1)
1972 2.4{19)  4.5{(19)  6.8{10) 11,M17) 15,707} 18.7(7) -
1973 2.6(17) 4.4(17)  T.1(17)  11.,9{14) 15.1{14) -~ -
1974 2.6(12) 4.5(13} 6.8(13} 11.3{13) — e -
Combined 2.5(79)  4.5(79)  6.9{79) 11.3(56) 15.0{29) 18.6(8) 20.4(1)

Growth of mountain whitefish during the first three years of life in the
reservoir was faster than prior to impoundment (Table 15). River residents
prowth caught up to reservoir growth at age four and five and at age six, river
fish averaged longer than reservoir fish. Several factors account for these
differences in growth rates. Large zooplankton populations in the reservoir
enabled the whitefish to initially grow more rapidly than river fish, but large
aguatic insects which older river fish fed on aimost exclusively (May and Huston,
1075) wepe absent from the reservoir and thus older-aped whitefish growth slowed
because thaoy had to fesd primarily on zooplankton.

Angler Harvest and Movement Patterns of Westslope Cutthroat Trout,

Return of tags by anslers from cutthroat trout tarmged at Youns Creek has
vrovided information on exploitation (Table 16} and movements {Fipure 11}, Ex-
nloitation has ranped from 3.9 percent for fish tagged in 1977 to 11.8 percent
of fish tapged in 1074, The higher harvest rate of 1974 tagged fish was due in
part to the movement of large numbers of cutthroat dmmatream out of the reser-
voir in the summer and fall of 1974, Fourteen of the 27 tag returns of fish
tapred in 1074 were caurht in Kootenai River below Libby Dam. It is expected
that +he rate of return for fish tarred in 1077 will increase with time an data
shewn in Table 16 indicate tagged fish are available for angler capture at least
four years after tagrins. Overall angler harvest of tumged cutthroat frout from
Youns Creek was low regardless of vhere they were caught.

ingler returns indicated that cntthroat trout leaving Young Creet tended
to mierate dovnstream towards the dam rather than upstream, The anmual dravdown
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Takle 15 Growkth nf mountain Vh1fepz h before ond afTter imnoundment of
Kootenai Piver,

T - Total Length in Inchesg at Age ~
Year Class T 2 3 4 ‘ 5T TR
1064 3.5(171% 9{17) ©.4(17Y  I0.4(17)  12,1(17) 15.0(11)
10655 3.0{2%) jow(OSX Q,1{25)  11.1(2%)  13,3{21) 14.9(7)
1066 3. 7({24) 7.2(0h) 0.5(26)  11.5{15) 12,810} -
1967 4.2(26) 7.4(26) Q,8(20) 12,1413 - -
fombined 3.0(07) 6.9{92) 0.2(84)  11.2(f2)  12.8{48) 1%,0(18)
107 1°j 3.7(27) 7,003} 10.2(23)  11.2(31) -- -
107 4.2030) 8,8{30) 10.1(45) 12,5(22) 13.1(3)  14.3(3)
_532/ 4oafa) 2,5(15)  11.2(36)  12.7(16)  13,2{16) -
16745 3.8(15) 8.7(27)  11.0(22)  12.5(22) — -
10752 3.7(17) 2.5(22) 10,7(22) - -- -
TOVf‘/ 3.6{400 8,7(40) - - - -
Comhined 3.8(134)  2.80157)  10.4(148) 12,0001  13,2(10% 14,.3(3)

# Muymher din norenthesis in zize of =omnle

1/
-~ Pre-impoundment vear clags

ssssss

o/ : )
- Pont-impoundment vonr olass

Table 15, Anslor horvest of westalone cubtibroat trout farced at Younr Craek

TN

Fish Trap, 18573-77.

imber of Tags Returned Bach Year Percent

Year  Number

Tarred | Tegged | T973 1974 1975 1976 1977 1978 Total _ Frploitation

Angler Harvest

1973 237 2 10 - —— 1 -- 13 5.5
1674 313 - & 14 12 2 1 37 11.8
1975 578 o —— 12 i2 22 3 59 8.7
1977 663 e - — - 21 = 26 3.9

han 3 epeat influence on cutthreoat movements as it terde fo congentrate fish in

the lower half of the re=servoir due to dewatering in British Columbia. The mini-

mim pool elevation of 22857 exnoses the reservoir except for the river channel from
about Rexford uvpsgiream. The upper half of the reservoir iz severelyv deyatered

in most vears from December dinto Jurme. Surface water femperatures above 427 ip

not summers appear Lo trigper movement of cutthrozt into the deener and cooler

waters in the lowsr part of the reserveir. The number of cutthroat caurht below

Libby Dam has dropped markedly since 1975. The selective withdrawal svstem was
utilized in 1977 and 1978 to select water from depths where game fish species were.
not concentrated,
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Elk River

iEi 17 tag returns

British Columpia
Montana

Young Creg

§_Tobacco River

Big Cre

71 tag returns

Tdaho

Scale
1" = 12 miles

31 tag returns

{13 0by Dam

. &l oher River
Kooctenai Falls N

Figure 11. ILocation of angler harvest of cutthroat trout tagged in Young
Creek in 197%-1977.

=D



The 1976-76 statewide angler pressurs survey estimated an angler use of

12,567 man-davs for the Montana part of Lake Koocsnusa, Sixty-nine percent of ‘.
this pressure occurred during sprins-summer and 31 nercent durins fall-winter,
Factors contributing to the limited use of the reservoir bv anglers include:

11 aceess problems created by the drawdown, 2) the relstive isolation of the
reservoir from major population centers and 3) en abundance of ratural lakes and
streams in the area which provide quality anglins in aesthetically-pleasine
environments,

The catch vate of frout in the reservoir has ranced from a hirh of .53
fish per hour in the fall of 1675 to .22 fish per hour in the summer of 1077
{Table 17). The catech rates in the spring and summer of 1976 {.43 and .38) were
hirher than in the game periods in 1977, but the 1078 catch pates for the sprins
and summer were sliphtly hisher than in 1977. Lower catch rate in the summer of
1977 (.28 fish per hour) was probadly influenced by the warm surface water tempera—
tures, Fish inhabiting deeper water are relatively more difficult to cateh. Overw
all, the averape catch rate in the spring and surmer has changed little from 1976
to 19??

Hormal variations in water temperaturss, water elevations and weather
conditions can caeuse differences in catch rotes fronm year to vear,

The cateh rates in Lake Koocanusa are comparable to those recorded in
three Snake River impoundments by Irving and Cuplin {1956} for a rainbow trout
fishery. Catch rates are also comparable to those recorded by Vincent {1975)
for Hebren Reservoir on the Madison River. The fishery in Lake Koocanusg a, hov-
ever, was basad primarily on wild rainbow and wild and hatchery cutthroat trout,
whereas the fisheries in the Madison River and Snake River impoundments were
bazed primarily on hatcheryv-raised rainbow frout

Spacies composition of the cateh has varied cons sidarably from vear to
year, Cutthroat comprised 63 percent of the cateh in 1976 as compared to only
43 percent in 1978. In contrast, rainbow comprised 130 parcent of the cateh in
1876, dincreasing to 56 nercent in 1978, The increase in the rainbow cateh in

1978 is in accord with species changes in the fall netting serdies in the lower
part of the reservoir,

Vertical and Hordzontsl Figh Dis %wﬂhﬁflan

n relation to water depth and temperature
rures 12, 13 and Appendix 2 and 3, Pupa
£ perataon pattern for the srlective

i

The cateh of vertical #il1 nets
from the forebay area is summarized in Firn
poze of this sampling wasz to determine bes
withdraral gystem to elininate movement of fish out of the reservoir vaet provide
acceptable dowmstrean temperstures.

T b

Mighttime concentrations of cutthroat and rainbow trout were found ir the
upper 20 feet of the water columm when surface water temperatures wera helow 62
Approwimately 74 percent of the rainbow and 23 parcent nf the cutthroa' wvers ?akp*
in this strata, Ten percent of the rainbow netted and O cutthroat wepre taken helow
60 feet, Mountain whitefish were found at sraater depths than cutthroat or rain-
how, Whitefish taken in the upper 20 feet of the water column were 24 percent
and 31 percent were taken below 50 feet.
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Pigure 12. Temperature isotherms (Fahrenheit) and depth distribution of
rainbow and cutthreat trout, Lake Koocanusa forebay, 1975,
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Tahle 17. Aneler harvest of rainbow and cutthroat trout and Dolly Varden
frewn lower 30 miles of Laks Xpogamuza, 1875-1978. .

e e e e e g
Number Successful _mwwm__wfﬁiﬂﬁﬁiégfffﬁ.“.mm%ﬁ
Peried Anclers LR Meh DY
Foll., 1975 S0 TG .53 BHeE{RTE 75 146) 2010
Sorines, 1976 fhi il 0.43 1581300 31G{A2) 4018)
Summer, 1978 77 o] .39 P4116) 1006{79) 22
Fall, 1976 0 70 0,40 L1047 E0{52) 5i5)
Year - 1476 3a] 51 0,42 2233010 4H0{A3) G707
fvergre lencth in inches 14,6 14,8 14.1
Sppine, 1977 a7a 60 L] 2E0(RTY 260047 ol2)
Summer, 1977 145 52 . P8 92{47,} 105{53} (0]
Fall, 1977 T4 £4 42 51{44) 65(56) nto)
Yoar - 1077 5a8 50 31 423{409) 430(50) al1)
Ayeraoe jenpth in inches 14,1 14.G 17.5
Sprine, 1078 3449 &2 0,34 320{Ra) 216{39) 1502)
Summer, 1G7H 24 A1 0.23 47(37) 71(556} 507)
Year - 1473 4249 2V 0.3 356{56) 287043} 20010
fiverare lencth in inches 13,8 13.5% 1z2.6
¥ Percent of fotal harvest in parenthesis

The nishttime denth distribotion of cutthroat and rainbow chanped markedly
when ayrfacs waters wers zbhove £2°F_ When the tenperature was about A27F, 17
noreent of the cutbhroat and 22 percent of the rainbow were caught in the upper
waters, while nearly 70 percent of the cutihroat snd 67 percent of the rainbow
were taken in the temperature isotherms of hetween 50-457F. Mountain whitefish
also were located in the femperature rones of below 65, although their distri-
hution includad 2 wider range of temperatures and depths., FPronounced differ-
sncesn accurred in the temperature patbternsg during the summer from year to year.
The summers of 1975 and 1977 were comparatively hot and surface waters warmed
sufficiently to force the rainbow, cutthroat and mountain whitefish to seek pre-
ferred temperature strata., In contrast, the summers of 1876 and 1978 were com-
paratively cocl and the fish remained concentrated in the upper 20 feet of the
water column throughout the vear.

The gatch of cutihroat and rainbow trout in 750 foobt long surfoce ~ill
netz set perpendicular to the shoreline is summarired in Figure 15, Overall,
rainhow trout appeared to be concentrated closer to the shoere than cutihroat
trent,  Forty-seven percent of the rainbow were faken in the first 280 foat of .
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net ne comparad to 35 rercent of the cutthrogt, A hirher percentare of cutthrost
ware causht in the B00-750 ssction of net in the 21l tharn any cother time of the .

vear, Rainbow and throat were more clozely associated with the shoreline in
the winter and zpring than in the summer and fall.,

Rainbow comprisad 809 nercent of the trout ecatcoh and cutthrost 11 percent
in the sinking ‘

ction with the surface rang sets,

etz patherad by scnuaticsl rezsr showed a morked diornal difference in

B 4 wition of fizh durirs the summer, Trurineg the

i atove the thermooline at denthe
', Thore appeared o he s

the yverticsal ond horirzontal disterib
dayiirht hours, fish were concent
af heatyeen 4060 et polow the

denmer concentration of fizgh naar the Mﬁavaivﬂﬁ *har in the nelagic aren of the
iske, Het catches indicnted that figl plong the shoreline were primarily large-

o, mountain whitefish and rainbow
ore most Tikely largen ca!e suckers,
inhow trount,  Most fish at nigsht were

=onte suckers, redside zhiners,
trout ) vhereas fish in the pelacd
cﬂ?%b%ﬁa% trout, monrtain whitsfiszh ood e
centrated in t rner 10-20 fecot of water cnlumn and they were nore dis-
raraed ftowards t copter of the lake than fdn the davtime, Comnparatively few

fish were found in the 40-4A0 oot depths at night and meost of theze wern probably
trout and whitefish, Tn the winter ““ﬂﬁ surface tempevatyuras were argund 407F

=200 feet of the chareline in the unper ?G

fapt nf the vater ~olumn hﬂih day =nd night

Trosummary, the vertioal pnd narizental Aiztribntion of rainbew, cube

Ehroat
marily by water temrerniure, Tirht

@ mountain hitefinh in fro Foret aren snnaars Lo be Influeneed oreio

E3sta BN ilatals) ﬁwn#pwpn‘ﬁe Tt thrast and

TELE G

mast Fish tend to reside deoeprr o dn

e, A ?hﬁwv“ suatthreat and rainbow
aurface watars nt nisht

rainkrr cenfer termmerntopas baloy 62.08
the day fthar of v

the watar column durin

rrefer tomneratures heloy ARLARTF | fheow oo

i i an et i ot 2 ¥ ot Food
LI L ERE i - wr s o e Rt g

Arntdmatdne ~f e ganbdes] Adedbedibpbdian Aot ks mooratinn Af fhe snTasl

;n-guy«,m ooyl +ord in tho £

tive rithidern -

1. When recorvoir to isothermel ip Jate fall, winter 2nd enrly oprin-,
ng stop logs would be placsd in seliective withdrawal system.

?‘ When water femperatures are rising or falling, stop logs will be
aised or 10h@r@d g that maximum temperzture of water selected dosn
ot exceen 557

'3

3. At no time will stop logs vreach closer than 50 Feet balow the surfare,

4. Selective withdrawal oneration criteria will be subject tn periodic
review,

Fhod hwh?%s

Daphnia waz the most important food itam in the dist of both rainbow and
cutthroat trout. Fish were the next most imporiant comprnent in the dist nf larse
13 inches} rainbow, Terrsstrial insects wepre second in importance in the diets .'
of small rainhow and a1l cutthroat,
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Tables 18 throurh 21 list the percentages bv number and volume for each .
type of food item in each sample. VWarland area used for food habits in the same
o~ the Cripple Horse area. Figures 17 and 18 illustrate the indey of relative
importance {IRT) of food items for each species and =ize class in the Warland
and Rexford areas, respectively. The TBT is calculated as the mean of the total
number, total volume and freauency of occurrence of » faod item, all expressed
an parcentages., Values of the TRT range from 0 to 100,

Nearly all of the diet of both snecies durine the winter was composed of
Danhnia.,  Terrestrial insects and aquatic Dipterans became important in late
gorings, summer and earlv fall., PRedside shiners were heavily preyed upon by
larse rainbow trout during June and July. Althourh Fish were pregent in a few
large rainbow stemachs throupghout the vear, onily durins June and July did the
IRT of fish approach that of Daphnia. Larpe congregations of redside shiners
in near-shore areas probably make them more suscentible to predation during June
and July. The only other positively identified species of fish in a rainbow

trout stomach was a2 larmescale sucker,

Daphnia continues to be the dominant foad dtem of small rainbow trout in
the swmmer months., Terrestrial insects and aguatic Dinterans comnnse the bal-

ance of the dietf,

Terregtrisal insects, especially flving ants, dominate the summer diet of
larre cutthroat trout., Terrastrials were renerallv the most important dietary
item from June throush Oatober. Aquatic Dinterans were very important for a
brief neriod in the sprine. “mall cutthroat trout also fed heavily on terrestrial
insects in summer. The dist of small cutthroat parzlleled the diet of laree

cutthroats,

There was little difference in food habits of trount in the Wardiand snd
Rexford areas.

Samples from the summer of 1978 were distincily different from the surmer
of 1977. Fewer tarrestrial insects were avallable, and 2s a result, Daphnia was
more important in the summer 1978 diets than in summer 1677,

RECOMMENDATIONS
1. Continus monitoring reservoir fish population trends,

Data presented in this report indicate a changing reservoir fish popula-
fion with highest numbers of nongame fish oceurring in about 1975 and game fish
increasing through 1378. Amnual trends data should be collected yearly through
at least 1985 to determine the general health of the total fish population and
ag an aid to determine the benefits derived from planting large numbers of cut.
throat trout into the reservoir from Murray Springs hatchery.

2. Continue monitoring cutthroat trout spawiing runs in seleched rosep-
voir tributaries,

Size of spawning runs are a dirsct measure of the health of the reoservoir ’

fish population. It is recommended that the Youny Creak upstream tran be opor-
ated in spring 1979 to count adult cutthroat trout moving into Youngs Creelk for
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~parming and that the Youns Creek upstream-downstream trap be operated in sprinqm-
aummer 1080 to count adults movings upstream to spawn and smolts meving dowmstream
into the regservoir, The Young Creek upstream trap should be operated about once
every two vears thereafher until at least 1986 to help determine contributien

of hatchery planted cutthreat frout fo spawning runs,

Spavming run information should be collected from other tributaries ac
time nermits to determine spawnins run strengths.  Information can be collected
by making redd counts and comparins to previous vears' redd counts. Streams
that should be sampled include Five Mile Creek, Bir Creek and at least one major
British Columbia tributary such as Gold Cresl,

2, Determin

e those streams being used for spaiming by rainbow trout,
determine spawning time,

dengity and recrnitment.

Data presented in this renort show that reinbow trout have increased
markedly in the reaservoir, Very little iz known where thase fish reproduce or
whether 2 major contributor is a BRritish Columbia Fish and Wildlife Branch fish
hatchery located on Bull River. Investirsztion inte the sources of rainbow trout
in Lake ¥Yoocanusa rhould be 2 major effort in future investigational work. This
vorl: will necessarily include both Montana Department of Fish and Game and British
Columbia Fish and ¥ildlif'e Branch efforts,

Frtensive survey should he done on 211 reserveir tributaries including
main-nten ¥ookenai River in British Oolumbis using switzble techniques., Tech-
nicues to be used inciude visunl ohservation, elecirofiching, trapping and
nettine and markirs larre numbers of rainbow frout In the reservoir and obtain-
inm anpler pecaptove data, Tt dg estimated that the effort required o determine
those streams used hy rainbow trout for spawmins will consume at least three years.

Tofficial hut relizsble sources bave indicated that escapement of rainbow
trant fram the Pull Piver hatchery mov bha o mador sotrns of prainbow tront in Lake
Kngeoamza,  Dotsrminins exfent of the confribution of fish te the recervolr
from this source wil?l require cooperation from Briftiszh Columbia Fish and Wild-
1ifc Pranch fishery biclogismts. FRlectrophoretic comparisons of reserveir rainbow
trout populations against British Columbia's rainbow trout hatchery brood and
Montana's bhrood source may prove valuable,

4, Determine the relationships between nongame fish reproduction and
reservoir operation.

Study of rainbow trout food habits in Lake Xoocanusa has shown that rain-
bow trout consume large numbers of redside shiners. Studies on other lakes and
reservoirs have shown that Dolly Varden and ling consume large quantities of fish
including redside shiners, suckers, peamouith and mountsin whitefish. Continued
maintenance of good numbers or expanding numbers of larse rainbow trout, Dolly
Varden and ling may be dependent upon sufficient forarze fish numbers,

Mountain whitefish are tributary snawners and spawnins success iz not
directly affected by reservoir operation., Suckers and peamouth mav spavm suc-
cessfully both in tributary stream and within the reservoir preper. Redside
shiners spawn only in the reservolr durins late sprine and summer and may be
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Aipectlv affected by reservoir operstion. Tt is proposed that year-class
atrensth of redside shiners and in-reserveir spawnine suckers and veamouth be
determined by necessary sampling tochniques, This sampling will have to be
done annually for several vears so that year-class azbundance can be compared
to different reaservoir operation patterns,

5. Determine aneler harvest of cubtthreoat trout nlanted in Lake Koocanusa
from Murray Springs fish hatchery.

Murray Springs fish hztchery represents the major money outlay for miti-
pation of fisherv losses associated with Libby Dam construction., Optimizing
the benefits to be derived from this hatchery will reouire extensive knovledrse
shout a1l phases of the biclory of Lake Xoocanusa., Investigations to determine
methods to bemt ubilize this hatchery product for the long-term are not con-
sidered within thesze recommendsations since methods can chanse rapidly as chanres
necur within Lake ¥nocanusza,

It iz recommended that reservoir-vide oreel census data and tetal angler
rracoire information be collected during calendar vear 1921 and calendar year
1983 . The 1921 census would measure angler harvest before the hatcohery product
enters the fisherman's creel, while the 1983 cen=zus will determine angler harvest
after fish from Murrav Springs hatchery reach a harvestable size,

Other data to be collected during these reservoir-wide angler censuses
inolude estimated use by all types of water-based recreation activities.

VALUE OF LAKE KOOCANUSA INVESTIGATIONS

State of Montana and Corps of Engineers have spent considerable time and
money on bicloglcal studies of Koctenail River and Lake Koocanusa formed by in-
pounding Kootenai River. Reports written by biologists primarily for other
biologists and fishery managers often times leaves engineers and most other non-
biological trained people with questions such as: "What does it all mean?",
"How does this work relate to providing fishing?" and "What did the Corps of
Engineers and the U.S. taxpayer get for the money speni?”,

This section of this report addresses such questions AND STRIVES TO answer
them for the non-biologist, At the start, we must make it clear that few bio-
logical questions can be answered with engineering precision. The results of
good engineering is usually a visible structure which all people can easily see.
Good biology is oftentimes the avoidance of ecclogical blunders which if made,
may or may not be easily seen or understood by laymen. Good biclogy can also
be the selection of the bast course of action which will provide gquality recre-
ational benefits for the greatest lengih of time at the least cost.

Comparisons between impoundment projects will be made to illustrate some
of the ecological errors made on other impoundments but which were avoided on the
Libby project. Construction at all four impoundments {Libby, Hungry Horse, Noxon
Rapids and Cabinet Gorge Reservoirs) was similar in their biological impacts:
changing downstream flows and changing river into fluctuating lakes,

Hungry Horse Dam was constructed on the South Fork Flathead River by the .
Bureau of Reclamation being completed in 1952. HNo project funding was made
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available for either pre- or post-impoundment fishery studies by Bureau of
Reclamation and Montana Department of Fish and Game had only one biologist to
serve northwestern Montana during the preconstruction and construction era,
Consequently, there were practically no fisheries data upon which to recommend
mitigation measures to reduce damage to the fishery.

Unobstructed upstream movement of game fish intc tributaries for spawn-
ing is a major concern in impoundment fisheries management. Roads constructed
on both sides of Hungry Horse Reservoir crossed 28 streams suitable for game
fish (cutthroat trout, Dolly Varden and mountain whitefish) spawning. FPoor
placement of culverts blocked access into 16 of these 28 streams. As a result
of these culverts, fish reproduction was severely restricted. Starting in 1963
and continuing to the present time, the Department and U.S. Forest Service have
had a continual program to alleviate fish passage problems at these road crossings.
To date, permanent access (replacement of culverts with bridges) or temporary
access {construction of gabion sills below culverts eliminating culvert outfalls)
has provided complete or partial upstream {ish passage at 14 of the original
16 blocked streams.

Loss to the fishery rescurce of Hungry Horse Reservoir and its tributaries
through reduced spawning habitat has been great. Cost to the angler public and
general taxpayer has been excessive. These fish passage problems would not have
occurred if stream crossing had been designed by engineers and biologists work-
ing together when these roads were [irst constructed.

On the Libby project, pre-impoundment surveys done by biologists delineated
potential spawning streams. DBiologists working with Corps of Engineers designed
stream crossings that would provide adequate passage for spawning fish., A4s a
result, Lake Koocanusa game fish have access into all suitable spawning tribu-
taries and potential for maximum natural reproduction is a reality. Spawning
stream surveys in the Lake Koocanusa drainage has shown that game fish are using
almost all the spawning habitat made available and has resulted in increasing game
fish populations and angler use of the resource.

Libby project provided the Department with funding to clear potential
spawning streams of natural barriers such as log jams. This made more spawning
and rearing habitat available for use by spawning fish from Lake Koocanusa.

Hungry Horse Dam had no fishery oriented criteria for flow releases,

Flows below this dam have varied from a minimum of 160 c¢fs to about 10,000 cfs
several times a day. The six miles of South Fork Flathead River below Hungry
Horse Dam to the confluence with main-stem Flathead River is truly a biological
desert. Outflows from Libby Reservoir have fluctuated severely since impound-
ment but the minimum flow of 2,000 cfs is rarely reached. The larger minimum
flows passed through Libby Dam has supported an excellent sports fishery down-
stream, while the sport fishery in the South Fork below Hungry Horse is essen-
tially nonexistent.

Flows from Cabinet Gorge Reservoir have fluctuated the Clark Fork River
in Idaho as much as 14 feet ranging from a few hundred cfs up to about 35,000
cfs. Impact of this wide range of flows on the Clark Fork River and Lake Pend
Oreille severely affect the sport fishery. For the past several years, Washington
Water Power Company has set a voluntary minimum flow of 3,000 cfs for the benefit
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of the fishery resource. o minimum flows are in effect for Noxon Rapids
Reserveir since its tailwater is the headwabter of Cabinet Gorge Reservoir, ..

Fluctuations in main-stem Flathead River from operation of Hungry Horse
Reservoir have reduced spawning success of kokanee and whitefish. Fluctuations
cccurring at any time of the year also severely affect sport fishing opportunity.
Fluctuations in Kootenai River caused by Libby Dam do affect game fish reproduc-
tion but not to the extent that Hungry Horse does in the Flathead River system.
River fluctuations below Libby Dam affect fishing opportunity but again, not to
the extent of Hungry Horse Reservoir operations, Corps of Engineers is trying
to operate Libby Dam in 2 manner more compatible to angler opportunity, while
Bureau of Reclamation has made little effert to alter their operations to benefit

the angling public.

Fisheries management at Nowxon Rapids and Cabinet Gorge Reservoir has had
limited success due to rapid movement of most game fish out of the reservoirs
into downstream waters. Wise operation of Libby Dam with a selective water re-
lease system has largely eliminated downsiresam escapement of game fish. The
operational criteria for selsctive withdrawal outlets was developed by engineers
and biologists working together. Downstream escapement out of Hungry Horse
Reservoir iz not a problem due to the very low level turbine intakes.

o Temge?ature of water relessed from Hungry Horse Reservoir will range from
38°F to 42°F year-around, These low temperatureshave greatly reduced aquatic
insect biomass and species diversity in South Fork below the dam. The low tem--
peratures and wildly fluctuating flow releases have affected fish movement, fish
spawning and aquatic insect production in mainestem Flathead River downstiream
from the mouth of the South Fork to Flathead Lake, a distance of 46 miles.
Turbine intakes for both Noxon Rapids and Cabinet Gorge Dams are high enough
that warm water is releassd. Midesumper water temperatures immediately below
Noxon Rapigs put in Cabinet Gorge Reservoir will oftentimes be isothermal in
the mid-70 F temperature range at depths of 100 feet. Brown trout in Clark Fork
River below Cabinet Gorge Reservoir have been observed spawning in mid-March
comparad to a normal spawning time of late October and November. This delayed
spawning iz thought to be the result of temperature changes brought about by
Noxon Rapids and Cabinet Gorge Reservoirs.

Water relsased from Libby Dam is being regulated by operation of the
selectiive withdrawal system to provide the best temperature pattern possible
for Kootenai River without affecting the biota of Lake Koocanuza. Temperature
control is expected to increase total biomass carrying capscity, particularly
aquatic insects and fish, in Kootenai River downstream from Libby Dam. Increased
hiomass will result in more fish being available for anglers.

Corps of Engineers has been funding biological studies to determine best
operation of Libby Dam with respect to factors such as the fishery and has al-
ways been concerned with most aspects of the enviromment. Washington Water Power
Company has funded extensive pre- and posi-impoundment studiesz on the r Montana
Reservoirs and has shown concern for water-based recreational activiiies. Bureau
of Reclamation has recently started to fund fishery studies en the #Tfectz of
Hungry Horse Reservoir operation on downstream waters.

In summary then, as a result of actions recommended by biclogical studies,
Tishermen have had excellent spori angling in Lake Koocanusa and ¥Xocotenal River
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since impoundment. Anglers fishing the other reservoirs and ocutflow waters
have been shortchanged due to lack of ecological consideration.

There are other benefits to the fisheries and angling public utilizing
this resource as a result of biological studies. These are listed and described
below and will be limited to Lake Koocanusa and its tributary streams.

1. A report titled "Revision of 1965 Fishery Analysis, Libby Dam Project,
Kootenai River, Montana" prepered by Montana Department of Fish and Game in
April, 1974 stated that estimated annual fishermsn-day-use of Lake Koocanusa
without any mitigation would average 10,000 days over a 100-year period, Com-
pletion of all mitigation except the hatchery would increase angier use 6,000
man~-days per vear for a total use of 16,000 fisherman~day=-use per year.

The 1975~T6 zngler pressure esbtimate listed angler use on Lake

Koocanusa at about 18,500 man-days for a lZ-month pericd. This angler-use was
supported by some planted {ish, but mostly by naturally reproduced rainbow and
cutthreat trout, Population data collecied singce 1972 indicate that the present
Lake Koocanusz game [ish densities would support a fishery at least double that
of 1975-1976. The present game fish densities are all from natural reproduction.
FPlanting of the reservoir with cutthreat troul from the Murray Springs hatchery
may increase the potential angler pressure several more times without damage to

the resource.

2. The revision of 1865 fishery analysis report alssc stated that streams
tributary to the reservoir would support 11,000 man-days of angler use without
the project and that with the project, the same angler-use could be supported if
all mitigation measures excspl the hatohery were done. Almost all stream miti-
gation measures have been finished on tribulary streams. The Department does
not have a current fishing pressure estimate on the tributaries but limited creel
census and contact with anglers indicaie that tributary fishing pressure is
heavier now than pricor to impoundmsnt. Anglers appear to be very satisfied with
the quality and cuantity of fish caught from reservoir tributaries. Anglers have
excellent chances of c¢atching much larger fish (spawning fish from ths reservoir)
now than pricor to creation of Lake Koocaznusa. Examples of the above include Big,
Barron, Bristow, Jackson, Canyon, Cripple Horse and Five Mile Creeks. Prior to
impoundment, these sireams were populated by resident rainbow or brook trout with
few fish sexceeding 8 inches in length. Fishermen are now catching spawning rain-
bow or cutthroat trout having average lengths of about 15 inches.

Much of the spawning run development and angler use of these fish can be
attributed to the aggressive tributary development done in the early i970's.

3. Quality of and quantity of spawning streams with good reproductive
potential can esasily be affected by land-use patterns. Spawiing stream inven-
tory of Lake Koocanusa tributaries on a continuing besis will provide current
data for the Department and other agencies to maintain the integrity of these
streams in the face of ever-increasing land use., Continued vigilance is reguired
to insure maximum natural reproduction for Lake Koocanusa,

4, Fage § of the 1974 revision of the 1965 fishery analvsis states that

westslope cutthroat trout were at one time considered an endangered fish species
by the U. S. Fish and Wildlife Service. This species is no longer considered
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endangered but is still a Vspecies of special concern” by the 3tate of Montana.
This report also states that the Libby project would destroy considerable .
fluvial wastslope cutthroat trout habitat but thalt Lake Koocanusa would provide

an excellent opportunity to expand the range of adfluvisl westslope cutthroab

trout. Fish population data collected from tributary streams and Libby Reservoir
indicate that adfluvial westslope cutibroat trout are thriving in the reservoir

and that thelr range has been sxtended.

5. Data pregented in this repert show that rainbow trout populations have
markedly incressed in recent vears. Thie can be attributed to natural reproduc-
tion or ezcapement from s fish hatchery Iin British Columbia. 3tudy of the food
hebits of painbow btroul shov thal the lapger Tish switeh Loz fish diet during
the sumner months and that the principsl prey species is redsgide shiners. The
Departmenta’ expsrience with redgide shiners in other fluctusting impoundments
has been that high populations oocur Tor the Tirst few yvears of lmpoundment
followaed by drastic declines in numbers., Redside shiners are ghoreline spawners
and regseryoir {luctuations appesr o limit spawning success. 4 decline in numbers
of redside shiners in Lake Foocaousa would likely have marked effects on rainbow
trout. populations. We would sxpsct reduced numberg of all sizss of rainbow trout
since the larger [ish Feeding on shiners ars also the spawning Tish.

&, Study of the food habiitz of cubibroat frout showsed that these fish
were feeding almest entirely on plankton and terrestrial insscts and, therefore,
ghould be less suscepbible to water level fluctuations than rainbow frout. Cut-
throat trout in Hungry Horse Reservolr fTeed hesavily on Dipiera pupae found along
the bottom. Populations of bottom-living aguatic insects should increase in time
in Lake Eoocarusa haviog potentlal as ancother major food source for cullbroatl
end rainbow troutb.

7. Lake Koocanusa iz ons of the meost productive reservoirs in the Horthe-
wast. To & large extent, this initial productiviiy is 2 result of Canadian-
sourcs phosphate pollution. Clean-up of this pollution should result in lower
fish~food production in “he reservoir and conseguently lower numbers of fish.
Greatest impact of lowered basic productivity will be felt by fish spescies highest
cn the food chain: f.e., game fish such as rainbow trout, Dolly Yarden and burbot.
It.may be possible Lo increase basic productivity if that drastic a step is ever

required,

&, Lake Yoopanuss iz rapidly gaining z regional reputation ag an excel-
lent fishing lake, Digseminstion of information on horizoptal and vertical disge
tribution of game fish can improve fishing success. We know that anglers fish-
ing near shoreline arsas caitch mostly rainbow froul, while fighing away from the
shoreline vields mostly cutthroat trout. Burbol angling has besn excellent in .
the spring and early summer at localized avess using special fishing tectics.
Dolly Varden catch rates will vary with time of vear, location fished and typs
of fishing method used. Summer angling on mosi large lakes and reservoirs is the
laast productive compared to other ssasons. Vertical distribulion of game fish
is regulated by thelr praferred water Lemparaiture range. Sops years anglseri wsay
have to fish at deptha up to 80 fsei before they are within range of the fishb,
Very few anglers fish Lake Koocanusa at night, but fish distribution shows that
night angling may be more productbive than daylight angling. Nighttime angling
during the hotter summer months may be more productive when fishing surface .
waters than would be found fishing deeper waters during the daylight hours.
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