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FTNATL, JOB REPORT

Project Title: Kootenal River Figheries Trnvestigations

Job Title: Status of fish populations in the Kootenal River below

Libby Dam following regulation of the river,

ABRSTRACT

The imnoundment of the Kootepai River in 1972 altered flow regimes,
temperature patterns and water cuality. The aquatic insect populations has
changed from a stonefly, mayfly, caddisfly, dipteran comolex to one deminated
by a few mayfly and dinleran taxa.

Spawning and nursery areas available in the trivutaries from the Regulation
Dam Site to Kootenai Falls are sufficient to maintain Tigh levels of {ishing
success in the river. DPipe, Libby and Bobtail Creeks supvort the largest runs.
The apawning runs of rainbow into Bobtail Creek increased over 200 vercent from

1975-1879.

The lack of suitable gpawning habitat and barrier oproblems in ftributary
streams downetream from Kootenai Falls are limiting trout povulations. A emall
dam on O'Brien Cresk was removed in 1978, oroviding Kootenai River saimenids
access to about 16 miles of new spawning habitat.

Rainbow trout porulations in the Flower-Pipe Section were higher in 1078
and 1979 than in previous years. DMountain whitefish nurbers inereased by about
OO percent from 1975-1078. Snawning rune of whitefish in Libby Creek and
™ aher River increased merkedly from 1975 to 1978, The inecreased densities of
these species was reflected in slower growth rates in 1978 and 1979. Chanres
in aquatic insect populations may have alaso influenced the growith rates.

Fishing oressure has incresased from about 116 angler-~days per mile in
1968 to about 1600 per mile in 1978. The catch rates (.36 to .64 fish per
hour) and average size of the raintow trout creeled (11.4 inches total length)
rank the Kootenai as one of the better wild trout fisheries in Montana.

The marked improvement in rainbow trout and mountain whitefish ponulations
downstream of Libby Dam has been a rTesult of the interaction of several environ-
men+al factors. These include: 1) improved water temveratures for trout
growth, 2) reduction of sediment loads below Libby Dam and sedimen® pollution
from & mine-mill overation on Rainy Creek, 3) higher flows from Ausust through
March, and #) reduction of fluoride and ammoniz polliution from a Canadian
fertilizer nlant.
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genera in the Kootenal Falls area in 1978, The reduction in densities of
caddisflies may be due to loss of suitable habitat. The net spinning
Hydrgopsyche require current velocity for the nets to function properly.
Qediments and organic debris have filled interstices in the gravel and rubble
and reduced surface area for net spinmers to attach. The lack of flood flows
(vhich ghift and resort bottom material and carry sediment downstream) con-
tritutes to the habitat losgs, The sediment 1oade earried to the Kootenal by
+he Fisher River and Iibby Creek during spring run=-off are not being trans-
ported through the system because of low flows and velocities in the Kootenal
during this period.

The longnose dace, torrent sculpin and mountain whitefigh populations
were reduced markedly for the first 1520 miles downatream by gas supersatu-
ration. Rainbow trout pooulations were also limited to below the carrying
capacity of the river. The cutthroat trout population fluctuated considerably
from year to year, in response to the number of cutthroat escaping from the
reservoir.

The plammed construction of the Reregulating Dam located ten miles
downstream from the main dam, in the 19080's will further affect the river
biota by 1) blocking spawning runs of mountain whitefish, Dolly Varden and
rainbow trout from the Figher River drainage, 2) by reducing the miles of
free—flowing river above Koctenai Falls by 35 percent, leaving only 19 miles
for fishing and recreation use, and 3) blocking insect drift from the up-
stream areas. Determination of damages and pessible mitigation measures
require pre- and post-impoundment data on the fishery resource.

ORJECTIVES

The purpose of this project is to obtain information on the best methods
to maintain and manage the Kootenal River fisheries which have heen impacted
by ILibby Dam and to aild in predicting fisheries impacts which will be caused
by Libby Reregulating Dam. The specific objectives were: 1)} obtain indices
of fish abundance in the Kootenai River below Lipby Dam, 2) determine age
gtructure, growth rates and condition factors of major game speciles, %) deter-
mine angler success rates and species composition of the cateh, 43 determine
response of fish populations to water quality changes, ) getermine the effect
of figh leaving the reservoir on resident river populations, and £) determine
methods to replace and relocate spawning rung to maintain a wild trout fighery
in the Kootenai River if the reregulating dam is built and the 4 gher Drainage
is loat as a spawning and nursery Aarea.

PROCEDURES

Water Quality

This water quality data were collected and analyzed by the United States
Geological Survey. The data are given for: 1) pricr to impoundment (1570},
2) three years after impoundment (1975), and 3) the first year of operation
of the selective withdrawal system (1977).

-3~



Cregl Census and Tag Rebturns

Contact creel census inTormation was cojleetel :
Keootenal River from Libby Dam to below Hootenal Fall Angler data were onl-

leated from both comrnlets and incomplets trip

than an hour were given a postal oreel card

Newspaper articles advertising for tag returng were published in the lccal paper
and tag return stations established at snorting goods dealers,

ers who had fighed less
te and return By mail.

Filah Populations

The tThree fish population r wWere:
1) Jenmings section, 13.500 feet lon ive : el by Dam, 2)
M ower-Pipe gsection, 254,100 Teet long, 17 o 22 miles below +hse dam, and 3)
Throops Landing in Troy section, 21,000 fest iong, 30 Lo 32 leeS helow the

dam (Figure 1).

Figh were collected at ey in
the Xcotenai River. Tributary sitreams i d electro-
fishing gear or a backvpack shecker using o velt motorovele bhattery, Methods
described by Vincent (1071) were LQliOW
for znalvzing mark and recanture dat

tio o8 and

Gill nets and set lines were used to collect white sturgecn Trom below

Kootenal Palls.

Spavning runs inte the tribvutary streams were mondtored using box Lraps
with poultry netting leads. The emigration of fyy and Juvenile fish was
monitored using a fry travp designed by Northeote (194Q). The leads were 1,/47
sauare meah hardware cloth.

Most fish collected during the gitudy were anesthetized, measured, weighed,
marked or tagged and releassed. Scale samples were taken Trom 30 {ish per one
ineh length groun to determine growth rates, FPlasg impresgions of the scales
were made and these were read with the ald of a Baugech and Lombt microwro ector.
Tre outer edge of the scale was considered to ve an annulus after Januar: lst
until growth resumed in the spring. With collections made anmually, a stralght
line nomograph was used to determine the Pigh length at the outer annulus only.

This approach was firet suggested by Carlander (1950) because it provides the
most accurate picture of the size of fish in each year-class at the time the
ck caleulated to deter-

lzat annulus was formed. Length at each annulus was ba
mine the growth higtory of each year-class when amnnual colleciions were not
made. BRainhow trout in the Xootenal River were assigned to migration class
Xo, X1, or Xp on the basis of length of stream residency nrior to emigration.
For example, a 471 fish would be Y years old &t cap‘tm?es havi resgided in a
tributary stream for all of the firet growing season, and lived in the river
for three yeara.
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FPINDINGS AND DISCUSSTON

Changes in water cuality
g : N

terns cocuryed affer imnound-
ment of the Kootenal Riwver. e changes, a compariszon of dis-
charge, sediment lcads, water e, concentyrations and specif
conductance are given for 1570, 1975 and 1977. These were years of low Ilow
being 7%, 8% and 77 vercent of normal, respectively.

The annual and daily pre—imooundment flow regime was zliered from the
natural pattern. Before imooundment largest flows ccourring from April through
July and lowest flowe during winter and earlv spring (Figure 2).
impoundment, high f“owa aocurred from October through March with
accurring from April - Daily flows wers stable un
conditions and until 75 when the first four generators began o
Maximum fluctuations ugder disoha?ge criteria were: 1) Avnril through September,
4 yertical fest fluctu per day and 1 foot wer hour, 2) Dectober through
March, & vertical feet per day ard 2 feet per hour, These changes In Lﬁow
patterns have restricted and altered the seasonal
to acuatic organisms and allowsd deltaz to form al the wmoul
tributaries, due to the lack of high flows in the
mave bedload,

Following
low flows
der netural
peration.

hakitat

in river sufficient

o+
&

Suepnended sediment concentrations have
ment immediately downstream from Iﬁ“’v Dam
vear was 5 parcent legs in 197% than in 1970
acourred from Avril to July in resnonse to natural
noundment, Peak loads following impoundment oo

whern the reserveolr was heing drafted.

The concentrations of *otal nhospherus and dissolved orthophosvhate
decreased markedly from 1970 to 1977 {Figure 4}. This re
control at & Canadian fertilizer vlant and +ravoming o
Vol Snecific conducitance was more constant in 1975
to the lack of extreme high spring flows and low
often used as an indication of »noteniial »roduc
values TFfor the Kootenai classify 1t as a medd
Conductance was highest orior to impoundment,
while following impoundment the conductance wa
period of April through Juns. The creration of
anpeared to have little effect on spesific conductanc

Tlects poliution
nutrients in tThe reser-
and 1977 than in 197 T due
flows.  Conductance is
% ayvatems, The

withdrawal system

Water temperature patiterns have changed markedly since Impoundment.
Temperatures were cooler in 1975 and 1977 than in 1970 from Avril to late June

- ®




]

il

ow (cfs x 1000)

Legsnd
1970
5+ - -~ 1975
———— 1977
20 4-
25 4
20 -
15 = N
10 =4
54
} } } } 4 ¥ $ } 4 : i 4
Jan, Feb. Mar. Apr. May June July Aug. Sept.Oct.Nov. Dec.
Pigure 2. Monthly averages of mean dally discharge downstream from
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when the spillway was used to release water (Figure A), Temperatures were
variable in 197% due to water release natterns which inecluded siuiceway,
snillway and turbine releases. The temveratures were warmer in 1975 and 1977,
than in 1970 from October through March.

The selective withdrawal svatem began operation in 1977. One objective
of the system was to nrovide temperatures which would optimize trout production
in the river. An annual rule curve was established in 1977 by the U.3. Army
Cor~s of Engineers and Montanaz Denartment of Fisgh and CGame as a guide for
daily water temnmeratures in the Kootepal River. This olan will increase the
number of degree days above 327F O by aporoximately 30 percent.

Temperatures were copoler in 1977 than in 1970 from April through 3Septem—
ber, but were in the range for trout growth (55 60"F) most of the time. During
the fall and winter, water temperatures were markedly warmer in 1977 than in
1970, {Personal communicaticn, Tom Bonde).

Tributary Stream Surveys

Spawning habitat and barrier surveys were conducted in the following
drainages: ILibby Creek, Pine Creek, Quartsz Créek, Flower Creek, Bobtail Creek,
Parmenter Creek, Granite Creek, Cedar Creek, O'Brien Creek, Callahan Creek,
Star Creek, Ruby Creek and Yaak River. Barriers to upstream migration of advlt
gpawners were found in most drainages (Figures 7 and 8). A total of 62 log
and debris Jjam barriers, 11 falls and cascades, five culverts and +three dams
were determined to be blocking or inhibiting upstream movement of spawning fish.
Not all of the log jams were barriers, but could develop into blocks in the
future. The most severe passage vroblems were found in the streams below
Kootenai Falls, Like Creek and O Brien Creek had dams near the mouths. The
dam in O'Brien Creek was removed in October, 1978 and avproximately 16 miles
of spawning and nursery habitat were made available., MNatural falls tlock fisgh
pagsage in the Yaak River (8 5 miles from the mouth), Callszhan Creek (4.1 miles
from the mouth), Ruby Creek (0.3 miles from the mouth), and Star Creek (0.4
miles from the mouth).

The available spawning habitat to trout living in Kootenal River from
Kootenai ¥allis to the Tdaho state line, a distance of 23 miles, was avnroxi-
mately 29.% miles (Table 1)}. Thie paucity of spawning habitat anpears fo be
a major factor limiting trout romulations in the river below the falls. A
program to reestabiish trout runs in 0'Brien Creek was begun in 1978.

Passage nroblems in the tributaries above Xootenai Falls were found in the
unper partes of the drainages surveyed. Log and debris jams accounted for most
of the passage problems. Log ‘ames prevent utilization of good snawning habitat
in Quartz Creek and should be removed as soon as possible. tulverts nrevent
upstream fish movement near the mouths of Crazyman and Poorman Creeks in the
Libby Creek Drainage and in Pipe Creek just above the mcuth of the Eas? Fork.
The culverts in Pipe Creek and Poorman Creek will be replaced by the Koctenzai

-1l
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Pigure 7. Spawning areas and barriers in Parmenter, Flower and Libby Creek
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Lake, Callshan, Ruby and Star Creeks and Yask River drainages.




Tabvle 1. Summary of trout spawning habitat survey in tributary streams

. of the Kootenai River downstream from the reregulation dam site
1976~78. (mly stream lengths accessible o river fish are
included.

Miles of stream spawning habitat classified as
Drainage Good Fair Poor

"Rereg." to Kootenai Falls

Libby Creek 9.5 %8.1 %7.1
Bobtail Creek 5.9 1.6 1.6
Pine Creek 12.0 .l ——
Guartz Creek 8.6 1.5 1.8
Cedar Creek e —— 3.3
Parmenter Creek e 1.7 1.2
Filower Creek e 2.0 2.5
Total 25,0 52,0 47,5
Kootenai Falls to Idaho State Line
Star Creek S —— 0.3
Ruby Creek - 0.2 -
Yask River — 2.8 _—
Caliahan Creek — 4.1 S—
0 Brien Creek 8.5 7.4 —
Total 2.5 20.5 0.3

National Forest when funds become available. Natural falls orevent upsiream
movement in uprer Granite Creek, urnper Libby Creek, Midas Creek and Little
Cherry Creek. A municipal water supply dam, 4.5 miles from the mouth, orevents
unatream movement of fish in Flower Creek.

A total of approximately 135.5 miles of tributary streams are accessible
to migratory trout in the tributaries above Kootenai Falls (Table 1). Approxi-
mately 88 miles of the total were classified as possesging good to fair snawn-
ing habitat. Barrier removal work and culvert replacement would provide access
into another 20-30 miles of stream. The data indicate that under proper manage-
ment, these tributaries ghould provide adeguate spawning and nursery area for
rainbow trout inhabiting the 18 miles of the Kootenai River from the "rereg.
site" to Kootenai Falls.

FElectrofishing data collected from urper Libby, Granite and Guartz drain-
. ages are nresented in Table 2. The efficiency of the gear wag less than normal

15—



Table 2. Summary of upper Libby Creek, Granite Creek and Ouartw Creek
electrofishing survey in summer, 1976. Sections were 00 feet
in length in Bear, Poorman, Ramsey, Libby, and Granite Creeks
and 1000 feet in Quartz Creek. .
Number Average Average Range in
Specles Caught Length Weignt Length Location
Bear Creek Section 1
Ebz/ 8 £.0 .08 odie 8.1 T3I8NRILWS22
v 9 £.3 .09 e TG T3I8NR31WS22
Poorman (reek Section 1
o 1z g6 .07 3.8~ 7.0 T28HR3IIWS3S
i 2 4.9 .08 3.7- €.7 T28WR31WS35
Bomsey Creek Seciion 1
jiis! 7 £.2 09 b= 7.3 TPTHRIIWES
ov 2 6.1 .11 3.8~ 8.4 TRTRRILWSS
Libvby Oreek Section 7
iy i 7.3 - 17 3,1-10.0 P27NER3I1IWS1L
Cranite Creek Section 1
Bb 17 5.2 07 2,1~ 8.1 TPINRILVSE
Hast Fork Quartz Creek
ct 35 1.9 .05 2.h- 8.0 TIZNR3I2WSPT
Eb }-i- 630 508 S@}“" 756 TB?.NEB?‘?\FS??
v 3 1.8 Ol a0 6.2 TIZWNR3I2WS2T
West Fork Ouariz (reek
v 17 gk .07 3.~ .6 T32NR32WS2T
ct 2 5.3 .07 l,o- 6.5 T32NR3PYS2T

1 ,
~/ Rb=rainbow, DV=Dolly Varden, Ci=cutthroat, Zb=brook trout
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due to unusually high summer flows in 1976. The uvpper Libby Creek drainage
(Poorman, Bear, and Ramsey) had a game fish population of rainbow trout and
Dolly Varden, whereas the Libby Creek Section 7 contained only Dolily Varden.
Dolly Varden over 7.0 inches in length were mature fish, indicating that they
were a resident nomulation. Most rainbow trout over 2 vears old were also
mature. Granite Creek below the falls contained a fairly dense population of
nrimarily resident rainbow, Cutthreal trout comprised 8% percent of the fish
collected in East Fork of Quartz Creek, whereas Dolly Varden comnrisad 859
~ercent of the West Fork sample. The fish appeared to be nredominately residents,
although a few cutthroat had the silvery anpearance of juveniles in the smolt
stage of development.

Fish data collected from Libby, Pive and Bobtail Creeks are given in

Table 3. Rainbow trout compriged the maior part of the population in Section

i of Libby Creek and Section 1 of Pine Creesk. QGrowth of trout is similar to
that recorded in the Fisher River and Fortine Creek drainages (May, 1972).
Cutthroat trout comprised 60 percent of the catch in Section 4 of Pipe Creek
followed by brock trout (27 vercen') and rainbow (13 nercent). Rainbow trout
comprised the majority of the population in Bobtail, Section 2. Ancother section
sampled near the mouth contained nearly all rainbow trout.

The densities of small trout (249-448 fish -er 1000 ft.) in all three
streams were much higher than recorded in the Figher and Fortine drainages
(May, ibid.) and indicate that these streams are ca-able of producing numerous
smolts for the mainstem Kootenai. Habitat and water quality protection ghould
. re intensified if these streams are to maintain thelr present figh »roduction.
Mining activities and water withdrawals for irrigation are egnecially seriocus
Threats to continued high productivity of these streams,

Electrofishing data collected on *tributary streams downstream from
Kootenai Falle are presented in Table 4. Cutthroat trout was the dominant
gpecies in Sections © and 32 of O'Brien Creek. whereas bhroock trout was most
numerous in Section 10. Trout populations were highest in Section 32. Rainbow
trout was the dominant svecies in both sections in Calizhan Creek. Eleotro-
phoresis tests indicated that these fish were native rainbow trout {Esneland
and Scow, 1978). Rainbow trout comprised all of the cateh in Star Creek and
82 percent of the cateh in Raymond Creek. Rainbow trout comprised 81 percent
of the porulation in the Ruby Creek zection.

The Yaak downstream from Yaak Falls wag sampled by angling rather than
electrofishing due To a lack of road access. The angling survey showed that
thig section of the river contained a good nopulation of rainbow trout., 7The
electrofishing and angling data indicate the tributaries below the falls would
probably be canable of wnroviding sufficient smawning and nursery areas for
migratory trout from the Xootenai, if it weren't for barriers to upstream fish
movement. The possibility of reestablishing rainbow runs in Q'Brien Creek and
constructing a spawning channel in the Yask River in cooperation with the XKootenal
National Forest is being investigated.
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Population estimates for Libby, Pipe and Boblall Creeks, zummery
1977, Estimstes are given as number and weight of fish per
thousand feet of stream for yearlin~ and clider fish. Zighty

Table 3.

percent confidence limits are in paventhesis.

Mumber per

Humber per

1 Average Range in Average Thousand Thousand

Species—/ Ape Length Length  Weight Feet Feot

1inby Creek Section 1 -~ TI0W F3I1W 536
Hb 1+ La7 3.l- 6.2 0L 297 9.0
Hb 24 7.0 £.2~ 8.0 < L3 36 L7
Hb 3 & older 13.0 8.5-15.6 1.07 1 1.1
Total 259 (ZT18.9%)  1L.8

Pive Creek Section 1 - T32W R3I1W §35
H‘b 3.+ E‘icl 39{3“‘ 5.1 503 18? 50?
Rb 2‘+ 603 503”“’ ?;9 nlO 56 Soll
Rb 3+ 8&1—1- 736"‘“’ 9;3 -21 6 1-?
Total 219 (£ 7.9%) 11.8

Pipe (reek Section L - T3I3IN R3IIW 528
Rb 1+ ko 3+ £.2 3.3~ 9.9 L1l 29 3.2
Ct 1+ tQ 3‘§' 6:0 3@8"’1}.e6 .}.3 136 17&7
Eb 1'%“ 'EO 3+ 5;6 35?“‘"“ 9al 309 63 5-?
Total 208 Ios.e)  26.6

Bobtail Creek Section 2 -~ TIIN RIOW S8
b 1+ to 3+ L9 3.1~ B.2 .0 oh6 12,3
Ct 1+ tO 3+ 533 390""’ 908 EQ? 56 };e{:
' 1+ to 3+ 5.8 L2~ 9.3 .08 136 1G6.9
Total. LL8 (feo.0m)  27.8

é/ Hb=rainbow trout, Ct=cutthroat trout, Fb=broock trout
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cummary of electrofishing surveys in tributaries to the Kootenai
River below Kootenai Falls, 1977. Sections were 500 feet in length
. except for the Yaak which was an gngling survey conducted on 3
miles of stream.

Table L.

1 Humber Average Average Range in
Species“/ Caught Length Yelght Length Tocation
North Fork O'Brien Creek Section 5
ct 8 heb LOh 3.0~ 8.0 T32NR33WSH
O'Brien Creek Section 10
Eb 38 C.h 07 11, 0= 7.8 TIPNR33WS10
Ct 8 L7 .05 J. 6w B.h T32NR33WS10
O'Brien Creek Section 32
Ct 8l L.S 0l 3.L-12.2 T32NR33WS32
o 10 5.7 .12 2,2-12.8 T32NR33WS32
Eb 3 1.8 Ol Jigl- 5.2 TIONRIIWS32
CtXRb 2 .6 0L - T32NR33W532
Callahan Creek Section 26
Rb 31 b5 N 2.4~ 7.8 - TIINR3LWS26
v 5 5.5 .10 L.2- 6,0 T31NR3LWS26
Callahan Creek Section 20
Rb 30 L.l .0l 2,7- 8.4 T31NR3LWS20
Star Creek Section 12
Rb 31 Bely .07 3,0~ 8.3 T32NR3LWS12
Raymond Creek Section 3E
Rb 18 3.7 .03 2,0~ 7.9 TEONR3IES2E
RbXCt L 7.0 .20 L.Lh- 8.6 TEONRIES28
Ruby Creek Section 21
Hb &0 3.7 .03 2. 7= 7.0 TI2NR3LWS2L
Ct 1k 3.7 .03 2.7- 5.1 TI2NR3ILWS21
Yazk River - Angling Survey
Rb L1 ' 7.0 1L L, 5-10,5 TI3INRILWSI0&31
Eb 2 .6 .07 — TI3INRILW33I0&31

@

;/ Rb=rainbow trout, Ci=cutthroat trout, Fb=brook trout, DV=Dolly Varden,
BbXCt=rainbow-cutthreat hybrid
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Shaynming Runs and Juvenile Fmigration

The spawning runs of rainbow frout inte Bobtail Creek were Travnad .
anmually from 1976 *to 1979, The small size of the stream and the flow pattern
enabled ue to trap the runs cuife efficiently from 1977-1579. The leads were
down only % days for those three years (Table 5}, and nearly all of the fish
were trarped., The pesk cof the run in 1979 geaurred almost two weeks later than
in mrevicus yvears (Figure 8). The gpring of $Q“9 was unusually cocl resulting
in minimm water temneratures not reaching ﬁﬂ Fountil the last week in April as
comnared to mid-April in 1978,

Table 5. Summary of rainbow trout snawning runs into Bobtail Creek from
Kootenai River, 10976-79. Average weight of fish dis in ~arenthesis.

Year
Parameter 1976 1977 1978 1979
bericd trap operated 3 /20-4/1 B/ 1550 3/01-5/8 % /po-6/0k
Peak of run BT b /065,173 L /08-5/7 i} 721-5/2%
Days tran onera’ed 13 66 33 Y
Days leads wp 12 65 33 70
Wumber males A0 %] 117 188
Average length males, inches 12.7 13.8 11.7 11.3%
Number females 9 78 %8 190
Average length females, inches 15.8 17.2 16,73 14,0
Sex ratio male:famale 2.9:1.0 1.0:1.58 3.1:1.0 1.,0:1.0
The number of spawners trapped increased from 39 in 1976 to 378 in 1979.
The average length of meles varied from 13. 8 inches in 9 7 te 11.3 inches in
1979, A similar vattern of decreasing lengthe was noted for females The

decline in average size was due vrimarily to a reduction in growth rates. In-
creaging fishing pressure and harvest of larger fish may also have contributed
to the smaller aslze.

The age compoaition of the 1978 run is nresented in Table 6. Migration
class ¥ {fish that spent most of the first growing geason in a tributary
stream) comprised 73 5 nercent of the males and 65,8 percent of females., Most
¥1 males matured at age 27 after one vear of tributary and one vear of river
crowth, while most ¥j femeles didn't matrre until age 31. The prevonderance
of males in 1978 armears to be the result of the different maturation rate
between the sexes. The 1976 year-class was quite strong with most males enter-
ing the run in 1978, while most females spawned in 1979 for the first time.

Measurements were taken on redd habitat characteristics in 1978. The
average denths and veloecity of 20 redds were .37 feet and .74 feet ver second,
regnectively (Avmendix 1)
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Table 6 Age composition of Bobtail Creek rainbow spawning run in 1578, The

. dats are segregated by migration class.
Number in MNumbher in
Fach Class Fach Class
Year Class Age Class Male FPemale Male Pemale

Migration Class X5

1976 2 1 S 20 _—
1975 3 4 — 20 —

Migration Class X3

1976 2 76 3 g2 - 12

1975 3 5 15 & 60

1974 b 2 7 2 28
Migration Class Xp

1977 2 e _— — _—

1975 3 22 6 8e 46

1974 L 3 7 12 54

Smolt emigration from Bobtail Creek was monitored in 1978 and 1679 (Table
“ and Pigure 9). The downstream trap was installed on July 28 in 1978 and on
June 12 in 1979, High flows nrecluded earlier installation of the trap in 1978
and part of the emigration of smolts was missed Migration of rainbow trout as
vearlings and older Jjuveniles generally occurs from May to late July when flows
are decreasing from the annual spring flood (Wagner et al., 1963} (Shavovalor
and Taft, 1954).

to%%l of 1479 young-of-the-year rainbow passed through the trap from
July. 28 +o November 10, 1978. The estimated number of emigrants during this
period wag 4,700. Large numbers of fish were still emigrating the first week
of November when the trap was removed due tc ice formation.

A total of 359 juvenile rainbow trout passed through the downsitream trap
from June 12 to June 30, 1979 (Table 8). The tran efficiency for this period
was 2% pereent and the estimated number of smolts was 1561, The length fre-
dquency distribution of the catch indicates that nearly all of the fish were
age 1+ with the remainder being age 2+. Young-of-the-year fish were first
eollected in the tran the last week of June. The age at migration for rainbow
Juveniles isg guite variable from stream to stream (Northeote). He concluded
that "rainbow trout emirzrate shortly after emergence from streams with low
summer discharge and high s mmer temperatures. The survival value of this type

. af béhavior is obvious. On the other hand, streams in which most young remain
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Table 7, A summary of the catch of young-of-the-yvear rainbow trout in the
downstream trav in Bobtail Creek. 1978.

Time Period

Parameter 7/28-8/31 9/1-G,/30 10/1-11/10 Total
Number caught EQ ; 159 ~41 1479
- 1
Tran efficiency 25~35%— 25-35% 6%
Estimated total mumber 1230 1600 1854 W00
Average length 1.8 2.1 2.7

Range in length 1.3-2.5 1.5-3.0 1.7-3.2

/
L Bgtimate based on trap efficiency in October

& year or longer before emigration maintain more stable flows as well as lower
temperatures." Low flows and dense resident fish nopulations resulting in
intense comnetition for food and snace nrobably account for the mass migration
of young-of-the-~year rainbow from Robtail Daily maximum water temperatures
were above "OF three times in 1978 and minimums were alwavs below 500?.

Table 8. A summary of *the catch of rainbow frout smolts in the downstream *ran
in Bortail Creek, 109790

Time Period
Parameter 5?12—5?3@

Mmber of yearlings or older fisgh 351
Trao efficlency 23%
Estimated number smoltis 1561,
Average length in inches 3.6
Range in length in inches 2.6 7

The data collected on Bobtail Creek show that spawning mms of rainbow
trout have increased approximately two-fold from 176 to 1979, Spawning success
and production of iuvenile fish was quite high for a comparatively small stream
with flows of less than 2 to % ¢fs in the summer.

The grawning runs of rainbow trout entering Five Creek, Libtby Creek,
Quartz Creek, Granite Creek and Callahan Creek were monitored in 1977 {Takrie
9). Trans were also fished briefly in 1976 in Idibby and Pipe Creek before high
water forced their removal. The high flows precluded operation of fish trans
in these larger streams during the meak rainbow trout run even in 1977 which
wag a low water year.
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Table 9. Summary of data from rainbow spswning runs from Kootenai River into
Tibby Creek. Pine Creek, fuartz Creek, Granite Creek and Callahan
Creek, snring 197677

Average length Sex
Time interval tran Davs ftran Number in inches . - Ratio
in operaticon in operation of fish Male Female 3:%
Pipe Creek
Mar. 18 - Apr. 5, 1976 18 54 14,2 18,3 %.5:1,0
Mar. 3 - May 20, 1977 UES 78 1401 170k 1.0:1.73
Tibby Creek
Mar., 24 - Apr. 5, 1975 13 49 14,1 18.6 1.5:1.0
Mar 14 - Avr, 27, 1977 273 file 16,2 19,1 1.0:1.5
Oparty Creek
Mar. 1% - Apr. 24, 1977 18 i 13.5 o -
Granite Cresk
Mar, 31 - Aoy, 15, 1977 8 0 — —_— —
Callahan Creek
Anr. 4« Apr. 11. 1577 5 % 17.4 — —

Pipe Creek and Libby Creek probably have the largest rainbow trout runs
of anv tributaries below Libby Dam but few fish were tra-med. A fto'al of 78
and 49 gnawners were tramped in 1977 in Pine and Libby Creeks, resvectively
The sverage size of the fish was grite large with females in Libby Creek aver-
aging 19.1 inches in length and 3.20 pounds. The Jlargest figh collected was a
20,4 4ineh femsale weighing 7.10 pounds.

The Granite Creek trap was run for only eight days wntil high flows pre-
oluded further oneration. No adult rainbow were caught even though they were
collected in the Libby Cresk trap during the same pericd. Oranite is the
largest tributery to Libby Creek and contains anpproximately 40 miles of
perennial stresm. The apparent lack of utilization of this drainage may te a
result of heavy metals pollution from old mine tailings areas. One tributary,
Snowshoe Creek, has zine concentrations of 1.5 nom which have made the stream
unguitable for aguatic insects and fish. A more detailed study of this drailn-
age, especially Big Cherry Creek and its tributaries, is needed to determins
tha environmental factors limiting game fish production.

)
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Only four rainbow trout were caught in the Quartz Creek tran during the
21 dayvs of operation. Electrofishing data indicate that the fish novulation
consigts primarily of cutthreat and Dolly Varden. Rainbow were collected only
from the lower half mile of the stream The ftTran was pulled in 1977 before the
cutthroat run began, but several spent cutthroat from the Kootenal were collected
onn August L about % miles from the mouth. The numbers of cutthroat utilizing
Quartz Creek are nrobably guite low, because electrofighing and creel data show
that cutthreat trout nopulations are low in the Xootenail River from Libby to
Kootenai Falls Tmprint ~lants of a fluvial strain of westslone cutthroat
may be successful in increaging spawning runs in Quartsz.

The unstream tran in Callahan Creek was fished for only 5 days before it
was removed due to excessive flows. Thres male rainbow were caught, averaging
17.4 inches in length.

The high flows of these larger slreams during the rainbow ftrout run vre-
ciudes the use of standard box trans and leads to quantify the runs. The use
of mark and recapture data avoears to be a feasible technigque to gquantify runs.
Part of the run will be marked near the mouth using fyke nets and electrofishing
gear Recanture data will come from fyke nets and box traps fished in the
tributaries. This technique mav enable us to gquentify the rainbow trout runs
in the larger tributaries to the Konotenal below Libby Dam.

Data coilected on the mountain whitefish run into Tibby Creek are sum-
marized in Tables 10 and 11. The nezk of the run in 1877 and 1978 was arproxi-
mately two weeks later than in nrevious years. This may be a resul® of the
selective withdrawal system maintaining warmer water temperatures in the fall
than previously The tran efficiency was guite high in both 1976 and 1978 as
leads were down only & and 3 days, respectively, during the veak run. The number
of fish collected increased from 3,403 in 1976 to 6,675 in 1978. The estimated
run in 1978 was about 10,000 figh, The substantial increase in spawning runs
wasg in accord with electrofishing data which showed large increases in Kootenai
River porulations from 1976-78 (Table 18).

Table 10, Sumary of mountain whitefish date from smawning runs ascending
Libby Creek from the Kootenai River, 1976, 1977 and 1978.

Results

Parameter 1976 1977 1978
Period trarn omerated 9/18-11/29 9/20-11/20  10/15-11/1%
Peak of Run 10/4-10/8 and 11/1-11/18  10/21-11/19 10/17-11/4
Days trap in operation 81 54 ' 31
Days lead up bg 39 28
Number fish captured 3h03 550 56475
Egtimated rmun 4 000-5,000 4,000-5,000 8,000-10,000
Ave. length male 10.2 12.6 12,9
Ave. length femals 14,5 12,4 13.8
Sex ratio d:% 5.5:1.0 1,1:1 0 1.1:1.0
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The growth rates and age commosition of the run are nresented in Table
11. The growth of mountain whitefish in the Kootenal River increased markedly
from 1974 to 1977. Age 2+ fish in fall of 1974 averaged 10.2 inches {May and
Huston, 1975) ag comvmared to 12.F inches in the fall of 1978. The ranid growth
rates have resulted in males and females maturing at l+ and 2+ age. respectively,
rather than males maturing at 2+ and femalises P+ nrior to 1975,

Table 11, Length and age commoaition of mountain whitefish spawning runs
from Kootenai River into Libby Creek, 1976, 1977 and 1978. Number
of fisgh aged in narenthesis.

Average lengtl % age composition of run

Year Class Age Class in inches Male - Female
1576

1975 i+ 9.9{43) 89,7 2.5

1974 24 13.1(23) 3.2 18.5

19773 B 14, 2(20) 3.8 33,3

1972 by & older 15.3(25) 3.3 hg,7
1977

1976 1+ 9.7(17) 5.7 0.5

1975 2+ 12.2(88) 92.5 g7.0

1974 B+ 14,40 8) 1.6 1.5

1973 Ly & older 15.2( 1 0.2 1.0
1978

1977 1+ 9.6( 9} 7.7 —_—

1976 24 12.6(28) 27,6 25.5

1975 Ay 13%.7(52) 48,7 £1.9

1974 Ny & older 15.6(11) 6.0 8.6

The age composttion of the run has varied considerabliy from 197621978,
The strong 1975 year-class first entered the run as 1+ males in 1976 and com-
~rised 90 percent of the male run that year. The same year-class accounted for
97,0 nercent of the female run in 1977, The strong 197% vear-class still
accounted for the msjority of the run in 1978,

The lack of age 3+ and older fisgh in the 1977 run was due to extensive
mortalities of spawners in 1976. A gill bacteria disease {Myxobacteria sn.)
was determined to he the cause of the ernizeotic by the U.S5, Figh & Wildlife
Services Disease Lab at Bowreman, Montana. The five fish examined had massive .
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infections of the disease which resulted in extensive nroliferation of the
epithiiuwm covering gill lamellae to the extent that the gill surface was
rendered nonfunctional . Myxcbacteris is present in most waters, but only
becomes virulent when the figh are in a stressed or weakened condiftion. The
gtress factors were originally thought to be related te spawning and ‘fempera-
ture differences of over 10°F between the Kootenai River and its tributaries.
However, extensive mortalities of snawners have not occurred at similar tem-
verature differentials since 1976. Thus it anpears that some urknown stress
factor was present in 1976,

The mountain whitefish data for spawning runs into Fisher River are
gummarized in Tables 12 and 13. The peak run in 1978 began 10 days later and
lasted 17 days longer than the 1975 run. Tran efficiency was low in both vears.
A total estimate of the run was obtained in 1978 by marking and releasing
goawners and recapturing spent fish in & downstream trap. The point estimate
for the run was 21,812 fish with the 20 percent confidence limit being *12.4
nercent of thig sstimate.

Table 12. Summary of mountain whitefish data from spawning runs ascending
the Fisher River from the Kootenal River, 1975 and 1978.

Besults

Parameter 1975 1978
Period +tran operated 9/3-11/% §/11-11/10
Peak of rmm 10/8-10/29 10/18-11/1%
Days trap in operation =0 53
Days leads un 27 ' 23
Number fish cantured 512 11661/
Estimated run ? 21,812
Average length male 11.9 12.4
Average length female 12.3 1%.4
Sex ratio &:% 1.0:1.3 1.1:1.0

/ .
l’Based on mark and recanture data. A downstream trap was fished from 10/%0
through 11710, The 80 percent confidence limit was #1254 percent.

The length of age 3+ fish was 2.¢ inches longer in 1978 than 1975, a
refiection of the better conditions for growth after the gas supersaturation
problem was resolved. Approximately 28.2 percent of males in the 1978 mm
were 1+ as compared to only 9.5 percent in 1975,

Fisheries data from Libby Creek and Fisher River show that the spawning
runs of mountain whitefish have increased markedly from 1975 to 1978. Spawning
in the Kootenal River has also increased markedly from the rereg. site to Libby
(May, et al., 1979). Seventeen spawning areas were found in 19790 as compared
to only two in 1974. The data indicates that sufficient spawning areas exist
in the Kootenai and Tibby Creek to maintain mountain whitefish populations from
the "rereg. site" to Kootenai Falls.
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Table 1%, Length and age composition of 1675 and 1978 mountain whitefigh
spavning mms from Kootenai River dnto Fisher River. Number of

fish aged in parenthesis. N .
Average length % Age Composition of Run
Year (Class Age Class in inches Male Female
TGS
I
1973 24 11.0(10) 9.5 7.0
1972 By 11.6(3%6) b3 57.3
1671 4y & older 13, 0{24) 26,2 38,7
1978
1977 1+ 9.9{19) 2P, 2 —
1676 24 12.2(33%) 17.5 25,1
1975 B 1k, 2(5%) 51.0 70.6
1674 Iy 16.45(18) 3.3 b=

River Populationsg

Mlower-Pipe Section

This section has been sampled anmually with elscirofishing gear since

1973, except in 1076 when reservolr releases were not sultable. The population

estimates are low due to the inefficient sampling of water deeper than 4-6 feet,
tut are wseful in monitoring annual changes in relative abundance of trout and

mountain whitefish., Grahsm (1979} found that the actual harvest of trout in the
Kootenai Falls Section was 195 percent higher than the population estimate. The
population estimates for trout represent only a part of the tetal trout popula-

tion in a section.

The +trend estimates of trout numbers increased from a low of 24,5 per
thouseand feet in 1973 +o & high of 115.6 in 1978 and decreased to 84.% in 1979
{Tarle 14 and Figure 10). The estimates from 1974 through 1977 varied between
63/1000 to 64/1000 feet.

A gtrong 1976 vear-class accounted for meet of the increase in mumbers
found in 1978, The 1978 estimate was comprised of only 40 percent as many fish
over 15.0 inches as the 1977 estimate., The 1078 estimete was taken later in
the sepring than in previocus vears and some mature figh were still in the tribu-
tary spawning. The number of fish over 15.0 inches was also low in the 1979
estimste which was taken prior to spawning migrations. This reduction in larger
fish was a result of reduced growth rates in 1978 and 1979 (Table 15).

The +trend estimate of rainbow trout biomass increased from 18 pounds/1000
feet in 1973 to 4% pounds/1000 feet in 1974 and 1975, reaching a high of 74
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Tahle 14,

Trend nonlation estimatos of rrinhow hront i~ the gorine frov

tha Flover-Pips Section of Tooherni River,

Painhow Trouh

e e o o Welght/ T rondiEioe
Lenrth Croup w00t oot
Anpil 26, 1073
7.0-10.0 0.8 3,7 25,11
11.,0-14.9 15.0 14,5 30 hb
15.0-25.1 s ic . i
Total o4 & (=24,5) 17,7 2,07
April 13, 1074
7,0-10,0 90,3 7.2 34 4G
11.0-14.9 35.8 25,3 36,32
15,0-25.1 8.9 10.0 27,04
Total £4.0 (213,00 43,4 25,073
Anril 11, 1078
7.0-10.9 06,1 10.7 370
11.0-14.9 21.7 21,2 3F .63
15.0-25,1 6.3 11.7 36,65
otal 64,1 (D117 43,2 25,77

March 19, 1977

7.5
1007

[ v B
e

67.2

Maw 10, 197
7.,0-10.0 2.7 10,0 37,37
11.0-14.9 5.5 4o 0 20, 5F
15.0-22,1 ) 14.0 20,30
Total 115.4 (=10,7) 73,0 30 TR
March 30, 1979
7.0-10.9 4o b 14,6 24 EO
11.0-14.9 35,2 23,0 A op
15,0-22.1 £.0 10,6 2 1A
Total 84,5 (212.7) 40,1 a6, 00
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pounde /1000 feet in 1978. The estimate dropped to 49 pounds in 1979. PRiomass
egtimates of rainbow in the Kootenai Falls section were 95 percent higher in
1978 than in the Flower-Pipe Section (Graham, 1979). The actual biomass in the
Flower-Pipe Section was probably about 200-300 pounds psr 1000 feet which is
higher than recorded for the Yellowstone River (Workman, 1976) and the Big Hole
River (Peterson, 1975).

The trend estimates indicated that rainbow trout numbers increased markedly
two years after impoundment, remained at the same level through 1977, inereased
markedly in 1978, and in 1979 were intermediate in abundance between 1077 and
1978, The biomass estimates show a similar trend to the number estimates, ex-—
cept the biomass in 1976 was less than in 1977 due to a decrease in average size
of the figh. The Kootenal is currently classified as one of the most productive
trout gstreams in Montana.

Growth data for migration class X rainbow trout from the Kcotenal River
are summarized in Tables 15 and 16, Migration class X7 comprised about 70
percent of the fish aged from 1975-79 as compared to 20 percent Xo, 7 percent
Xy and 3 percent X3.

Table 15. Length in inches of migration class X1 of rainbow trout vear classes
from Flower~Pipe Section of Kootenai River. Number of fish aged is
given in parenthesis,

Year Back calculated length in inches for each age olass
Class . 1 2 3 4
1970 — 9.4( 3) 11.4(1h) 16.3( 2)
1971 3.1( 8) 9.8(12) 14, 6(16) 15,.5(1%8)
1972 2.7(56) 10.6(56) 13.5(32) -—
1973 2.7(9%) 10.8(9k) - 16.5( &) 19.5( 1)
1974 2. 4(20} 11.7(20) 17.9(20) —
1975 2.7(70) 12.0(70) 16.6(17) 16.2( 1)
1976 2.8(52) 10.8(52) 14, 6(20) —
1977 2.8(7%) 10.2(75) e —

The growth of rainbow trout increased markedly fellowling impoundment
from 1972 to 19746, Age 2 fish averaged 12.0 inches in 1977 as compared +to
only 9.4 inches in 1972. Growth decreased in 1977 and 1978 with age 2 fish
in 1979 averaging 10.2 inches. The 1978 growth increments fyr age 1 and 2
fisgh were 7.4 and %.8 inches, respectively, while the growth increments in
1972 for age 1 and 2 fishk were 6.7 and 2.0 inches, respectively., The fastest
growth was recorded in 1976 when increments were 9.% and 6.2 inches for age 1
and 2 fish, respectively.

The initial increase in trout populations and growth rates following im—

poundment was due to interaction among environmental factors including: 1)
reduction in chemical pollution in 1968 and subsegquent increase in aguatic
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Table 16. Yearly growth in inches of rainbow Trout in Kootenal River
following emigration from fributaries as one-year old fish,

Growth Year First Year Second Year Third Year
1972«73l/ 6.7 2.0 -
197374 7.9 4.8 1.9
197475 8.1 2.9 0.9
1975-76 9.3 5,7 —
1976-77 G.3 6,2 2.9
1977-78 2.0 6 —
1978~7% 7.k 3,8 —

i/ Growth vear April 1 through Merch 31 of following year.

ingect production, 2) control of sediment from 2 mine-mill operation in Rainy
Creek in 1972 resulting in betifer conditions for insect producition, %) reduc—
+ion in sediment loads below Libby Dam, 4) improved temperatures for trout
growth, 5) higher flows in the fall and winter, and £} reduction in mountain
whitefish and sucker populations from gas bubble disease. The slower trout
growth in 1677 and 1978 was a result of increased densities of mountain
whitefish and trout and pessgible changes in the aguatic insect populations,
The larger-sized insects which adult fish prefer was less abundant in 1978
(Granam, ibid.) than prior to impoundment. Condition factors of trout were
_also lower in 1979 than in previous years (Table 14},

. .. The cutthreat populations have declined markedly since 14975 when an esti-
mate of 25/1000 feet was attained {(May and Huston, ibid.)}. The estimate in
1977 was 4/100C feet (May and Huston, 1977). Wo estimates were possible in
1978 and 1979 since only six cutthroat were captured in 1978 and seven in 1979.
Cutthroat numbers varied considerably from 197%-75 in the Flower-Pipe Section,
depending upon movement of fish from Lake Koocanusa (May and Fuston, 1975).

The low numbers of cutthroat in the electrofishing catch and tag return data
showed that few ocutthroat have escaped the reservoir since turbine ingtallation
in 1975 and operation of the selective withdrawal system in 1977.

Tive burbot ranging in total length from 13.4 to 19.5 inches were captured
during electrofishing sampling in March, 1979. is species wag covmon in the
river until about 1955-60, when the populaticn deelined rapidly. Pollution
from 2 pulp mill and fertilizer plant in Canada may have been an imvortant
factor in the decline of the burbot. TIf this is true, then recent control of
thege pnolluticon sources should enable the burbot to increase.

Movements of rainbow trout tagged in the Flower-Pipe Section and retumed
by anglers are shown in Figure 11, There was l1little difference in movement
from year to yvear. Eighty percent of the figh were caught within 1.9 miles
of the tagging location. Some figh did move considerable distances. Five
fish moved downatream over Kootenai Falls, a distance of about 18 miles. Six
rainbow from the Flower-Pipe Section were caught six miles upstream near
Zonolite and two were caught just above the "Rersg. Site. Rainbow exhibited .
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Figure 11. Ilocations of angler returns of rainbow treut tagged in Flower-
Pipe sectiorn of the Kootenai River, 1975-1478. Numbers in
pafenthesis inaide river charnnel are numbers of fish caught
while number in parenthesis cutside of river channel is milew
post from mid-point Flower~Fipe section.
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1ittle movemsnt other than during the spring when they moved into tributaries
to gpawn, Nine fish tagged above Kootenai Falls In September, 1972 were caught
in the Bobtall Creek fish trap in the soring of 1879 .

The trend population estimates for mountain whitefish in the Flower-Pipe
Section are presented in Table 17 and Figures 12 and 13. Populations dropped
significantly from 1973 (ﬁ67/£060 feet) 0o 1974 (165/1000 feet) and 1975
(2461000 feet), Populations incressed significantly in 1977 f%%i/iOOO feet}
and 1978 (711/1000 fest). The population in 1979 (BUE/1000 feet) wasz 23
percent less than in 1G78.

.

A

A strong year-class was produced in 1975, the firs
supersaturation problem was resolved and this year-clas

large increase in mumbers In 1977, The 1975 yesr-ciass comprised 5% percent
and 75 percent of the biomass in 1977 and 197 8 respeatively, The whitefisgh
population appeared to reach the carrying capacity of the river in 1978, three
yvears after the gzs supersaturation problem was resolved, The reinbow trout
bicmass also increased in 1977 and 1972, but dropped to 49 1bs/ 1000 feet in
1973 as compared to L3 1bs/1000 feet in 1975, dndicating that gas supersatura-
tion may have affected rainbow less than mountain whitefish populations.

N

year that the gas
g accounted for the

The growth rates of mount aﬁm,whA%eF sh Increased markedly from 1072

rough 1976, than decreased in 1877 and 1978 (Table 18 and Table 19). Age
2 fieh in 1972 averaged 7.2 inches as compared to 11.0 in 1976 and 9.8 in 1978,
The growth reduction was largest in age 2 and 3 fish which grew only 2.0 and
0.8 inches, respectively, in 1578 as compared to 3.1 and 2.1 inches, respec—
tively, in 1976. The condition factors in 1479 were markedly less than in
1977 and 1978, FEnvironmental changes which produced better conditions for
growth following impoundment for rainbow would, alsgo, avply to mountain white-
fish. Both species feed vrimarily on acustic msects, aithough there 1s con-
siderable habitat partitioning between the two species (PBehnke, 1977). The
increased densities of mountain whitefish in 1977 and 1978 were an important
factor in reduced growth rates for whitefish and may alsgo have influsnced
rainbow growth rates. The reduced growth in age 2 and age 3 fish was probably
influenced by the low populationsg of caddisfly larvae in the river, Donticus
and Parker (1973} found that caddisfly larvee were an important food item
for larger whitefich,.

The Jennings Section was sampled annually from 1971 through 1675 and
again in 1975 and 1977 (Table 20). Mountain whitefish O'UlatiOﬁS decreased
markedly in 1972 in reswvonse to high gas supersatuz at1 or 1avels (May and
Huston, 197%). The population remained low in 197% a ,d reased slightly in
1574, remaining at avproximately the 1074 shundance @hvough 1977, The slight
increase of mountain whitefish in 1974 was due to the escapement of large
numpers of fish from Lake Kooccanusa (May and Huston, 1075),

Rainbow trout comprised 73 vparcent of fhe trout aaten in 1077 followed by
cutthroat (2% percent) and Dolly Varden {U percent). Approximately 82 percent

zh .



Table 17.

Trend population estimates of mountein whitefish in the spring from

the Flower-Pipe Section of ithe Eootenal River,

>

Mountain Whitefich

Average Average Number/ Weight/ Condition
Age Length Welmht 1000 10001 Factor
April 26, 1973
2 8,8 e, 196 .o —
3 10.2 .36 239 85.0 —
L+ older 11.7 .5h 37 17.4 ——
Total LeT  (+20.0) 1h6.6 32,87
fpril 13, 197h
2 10.3 .39 i 17.1 —
3 11,3 .50 gl 26,9 —
i+ older 12.2 .65 67 3.5 —
Total 165 (422.1) 87.5 32,02
April 11, 1975
2 10.3 .39 ol 36,2 _—
3 11.3 .51 70 35.7 —
Iy 12,5 71 76 5h.3 _—
Total 2ho (+21.5) 126,2 3E,09
March 18, 1977
2 10.5 1l 356 1h7.2 —
3 1h.1 1.20 23 27.9 o
l 15,1 1.9 L6 £8.6 -
5 16.6 2.02 16 32.3 —
Total Wa (#12.8) 276.0 36.30
May 10, 19783
2 10.3 Lo 113.3 LS. 1 —
3 }.2.6 -75 533--3 396‘? -
I 1h.5 1.26 15.3 19.7 —
5+ 16.1 1.71 50,9 87.3 —_—
Total 710.8 (%10.5) 5hE.3 37.13
March 30, 1979
2 9.8 .30 2748 ah.h —_—
3 12.3 .43 39 5L, 6 —
b 13.k .M 151 121,2 —_—
O+ 16,0 1.53 28 3.1 ——
Total She (% T7.1) 30L.3 32,0
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Table 18, Tength in inches of mountain whitefish year-classes from Flower-
Pipe Bection of the Kootenai River. MNmber of fish aged is given
in parenthesis.

Year Back Calculated Tengith for Age

Class 1 2 % L
1970 hoh{amy ICE 9.8(53) 12.1042)
1971 k3 (18) 8.8{29) 11,3052} 12,0(28)
1972 h,1(3%) 10.3{%%) 11.3(25) 14.5( 8)
1973 4.9{39) 10.3(39) 13.0(32) 15.1(32)
1974 B.6{24) 11.0(24) 1k.1{2h4) 1h.5(1%)
1975 5.0(37) 10.5(37) 12.6{40) 13.4(54)
1576 L.6( 9} 10.%0 9) 12.3{28) _—
1977 5,0{17) 9.8(17) — -

Table 19. Srowth increments in inches of mountain whitefish age classes in the
Flower-Pipe Ssction of the Kootenal River, 1970-1975,

Growth Age Class

Year O 1 2 *
1970 h.,b — — _—
1971 4.3 2.8 —— —
1972 1 L5 2.6 -
1973 .o f.2 2.5 2,3
1674 5.6 5.4 1.0 C.7
1975 5.0 5,04 2.7 5.1
1976 .5 5.5 3.1 2.1
1977 5,0 5,7 2.1 0.4
1978 — 4,8 2.0 0.8

Table 20, Cateh per hoat-hour for largescale suckers, mountaln whitefish and
trout larger than five inches fotal length, Jennings Section,

1971-77.
Cateh per Boat-Hour
_ _ Largescale Mountain
Date Juckers Whitefish Trout
a
Zept., 1971 100{4E) 130(58) 1(1)
August, 1972 72{89) (11) (1)
July, 1973 147(89) 16(10) 2(1)
Sept., 197H 62(62) F{F) Ly
August, 1975 %3(60) 2L(38) 1{2)
August, 1977 2/ 36 b .

1/ . s . ) f .
=~ Percent species composition by year of the caltch in parenthesis

2/ Suyckers were not collected in 1977.
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of the rainbow caught were fish under 10 inches in length. The increase in the
rainbow cateh in 1977 was probably due to recruitment of fisgh from natural repro-
duction into the populaticn because escapement of fish from the reservoir had
been quite low since 1975. None of the fish examined in 1977 had signs of gas
bubble disease.

Largescale sucker populations remained high from 1972 to 1973, but drooped
markedly in 1974 and 1975. Gas supersaturation during this period probably
affected reproductive success and recrultment of juveniles into the population.
Although suckers were not collected in 1977, it appeared that their abundance
wag 8till low and very few fish under 7.0 inches in length were observed. Iow
water temperatures in the spring and eariy sumrer may be affecting reproductive
success, Largescale suckers spawn in the spring when water temperatures approach
50°F (Scott and Crossmsn, 1973). Prior to impoundment, the river approached
5GOF in late April, but in 1977 it was mid-June before 5OGF was attained., Nelson
(1965) noted that lower water temperatures may have been a factor in the decline
of white suckers {Catostomus catostomus) downstream from Kansnaskis Reservoir in
Alberta, Canada.

The growth of mountain whitefish in the Jenninge Section has improved
gradually from 1970 through 1976 (Tables 21 and 22). Age 2 fish from the 1970
vear-clags averaged 7.5 inches ag compared to 9.% dinches for age 2 fish from
the 1975 year-class. Age 2 growth inerements were 30 percent higher in 1976
(2.6 inches), than in 1972. Growth increments of age class 0 fish were highest
in 1971 (5.1 inches), lowest in 1973 (4.1 inches) and intermediate in 1975 (L.8
inches) and 1676 (4.6 inches). Growth increments of age class 1 fish were legs
in 1972 than in 1971, but increased in 1973 and 1974 to above the 1971 rate. Tt
appears that gas supersaturation affected the growth of young-of-the-year fish
more than older fish. This is in accord with May and Huston (1975), who noted
that young-of-the-year fish are more suscepiible to mortalities to gas bubble
disesse because they inhabit the sghallow shoreline areas,

The growth of mountain whitefish in the Jennings Section has been less
than in the Flower-Pipe Section throughout the atudy. Dense populations of
suckers, escapement of large numbers of fish from the reservelr, high gas con~
centrationa and changes in aguatic insect populations probably limited growth
from 1972 through 1974 in the Jennings Section.

Differences in agquatic insect populations hetween the two sections may
account for the differences in growth rates after 1975,

Throops Lake Section

The Throops Teke Section was sampled in May, 1978. Mountain whitefish
were the most abundant game fish in this section, comorising 51 percent of the
catch (Table 23), followed by rainbow trout (2 percent) and Dolly Varden and
cutthroat legs than 1 vercent, respectively. ILargescale suckers were the most
abundant nongame fish with peamouth chubs, northern sguawfish and finescale
suckers comprising about 5 percent of the catch.
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Table 21. Length in inches of mountain whitefish from the Jennings Section of
the Kootenal River., Number of figh aged is given in parenthesis.

Year . Back Calculated Length at Annulus Formation for Bach Age (Claszs
{lass 1 2 E 1
1670 L, 6{62) 7. 5{100) 9. 4(41) 11.4(22)
1971 5.1(16) 7.5( 343 10.0(25) 11.5(27)
1972 4,812} 800 423 9.5(33) 13,20 8)
1977% §.3(13) g.5( 43) 10.6{ 8) 12.9( 9)
1974 4,5{15) &,8( 15} 11.4(15) e
1975 Bo8(41) 9.3( 41) - -
1976 4,6(40) . e e

Table 22. Growth increments in inches of mountain whitefish age eclasses from
1970 to 1977 in the Jennings Section of the Kootenal River.

Growth Agpe Class

Year O 1 2 z 4
1970~-71 4.6 e e - -
1971-72 5.1 3.9 e e -
197273 4.8 2.4 1.9 —

197374 ko3 3,3 2.5 2,0

197475 b5 L 1.8 1.5

167576 1.8 B3 2.1 3.3

197677 6 4,5 2.6 2.3

Table 2%, TNumber of fish caught per night of electrofishing, percent species
composition and average size of fish In the Kootenai River, Throops
Lake Section, 1078,

Species composition
‘ - Average

Species %gf g%ggt 1978 19?}£/ length{range)
Mountein whitefish 5730.5 519 8% 12.%3( 5.4-18.7)
Largeacale suckers 437.0 hoz 50? 16.4( £.6-28.0)
Peamouth chubs 30.8 3% 26% 10,40 7.4-13.0)
Rainbow trout 16.8 2% 1% 12.3%( 8.7- 20.7)
Northern squawfish 12.2 1% % 13.7{ 9,7-21.0)
Finescale suckers b5 <19 — 15.48( 9.7-16.8)
Dolly Varden 2,0 1% - o 19.1(13.3-25,4)
Cutthroat trout 0.2

{1% 1% 1.5 -

1/

Species composition of an electrofisning samvle taken Qotober &5, 1971,
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Mountain whitefish and rainbow trout were more abundant in the Throops
Lake Section in 1978 than in 1971. Larsescale suckers comprised less of the
catch in 1978 (42 percent) than in 1971 (59 percent). Squawfish and peamouth
comprised 32 percent of the catceh in 1971 as compared to only 4 nercent in

1978,

The limited data collected in the Throops Lake Section suggest that
mountain whitefish and trout have increased in relative abundance since 1973,
whereas peamouth, northern squawfish and largescale suckers have decreased in
relative abundance. The apparent decrease in the nongame species may be related
to low svring and summer water temperatures adversely effecting reproductive
succegg, Northern sguawfish and peamcuth both spawn when water temperatures
anproach 550F {Patten and Rodman, 1969) and {Brown, 1971), respectively. This
temperature ig now reached 6-8 weeks later than prior to impoundment (Figure P
8pence and Hynes (1969) concluded that low spring and summer water temperatures
were responsible for the absence of four species of cyprinid fishes downstream
of a flood control dam in Canada.

White sturgeon are limited in Montana to the Kootenai River downstream
from Kootenai Falls. We captured only 6 in 1975 and 2 in 1976 in %6 overnight
net sete and 36 overnight setline sets (May and Huston, 1977). Graham (ibdd.)
caught only 3 sturgeon in an intensive sampling effort in 1978. Iittle earlier
data is available on sturgeon. A catch of 15 sturgeon in 102 hours of angling
wag recorded in the spring of 1948 by two fishermen. Thus 4t does appear that
populations were higher prior to impoundment. Sturgeon are still quite abundant
in the Kootenai River above Kootenai Lakes (personal comm., Harvey Andrusak) and
migrate upstream in the spring to Tdaho or beyond to spawm.

Increasing flows and water temperatures in the spring trigger upstream
spawning movements of white sturgeon (Scott and Crossmen, ibid.). The changed
flows and temperatures by Libby Dam could be a factor in the apparent reduction
of sturgeon runs since impoundment.

Creel Census

Fighing pressure has increaszed significantly on the free-flowing part of
the Kootenai River since 1968, Fishing pressure on the 99 miles of Kootenai
River in Montana was estimated to be 11,540 man-daye (116 per mile) for the
1968-69 season. A similar postal card gurvey for the 1975-76 season produced
an estimate of 20,352 man~days (406 per mile) for the remaining 50 miles of
free~-flowing river. Graham (ibid.) estimated the fishing pressure in 1978 at
1,630 man-days per mile for the four miles of river upstream from Kootenai Falls.
He used the Lee and Neuhold (1957} count method to determine the total pressure.

Exvloitation of the rainbow trout population was comparatively low in the
Flower-Pipe Section from 1975-78, even though fishing pressure had inecreased
markedly from previous years. Anglers turned in 12 percent of the fish tagged
in 1975, 14 percent of the fish tagged in 1977 and 8 percent of the tagged fish
in 1979. The harvest figures are minimum estimates due to tag loss and nonreturn
of tags by anglers.

I .



The percent of sucressgful anglers varied conelderably from season to
season (Table 24), TFishing success was lowest in the spring and highest in
the fall when about 60 percent of the anglers caught fish. The cateh per .
man-hour of effort wasg also highest in the fall and lowsst in the spring. The
percent of successful anglers was approximately the same in 1975 {45 percent)
and 1978 (46 percent), while the lowest success was recorded in 1977 (37
nercent). The cateh rate in 1978 was .48 fish per hour as compared to .35 per
hour in 1977 and .39 fisgh per hour in 1975, The increase in cateh rates in
1978 was in accord with the increszsed population estimates for rainbow trout in
the Flower-Pipe Section. The cateh rate in the Kootenal Falls area in 1978 was
0,64 fish per hour (Graham, ibid.). These catch rates were intermediate when
compared to Montana's blue ribbon trout streams. Catceh rates ranged from 1.2-
2.7 fish/hr. in the upper Madison River {R, Vincent pers. comm.) to 0.6-1.0
fish/hy. in the Big Hole {Peterson, 197%) and .7 figh/hr. in the upper
Vellowstone River {(D. Workman, ibid.).

Table 24. A swmmary by season of a perscnal contact survey of anglers in the
Kootenai River from Libby Dam to Xootenail Falls. The average sizes
of the rainbow ereesled are given in parenthegiz. The cateh per
man-nour of effort is for trout only.

Parcent Catch per
Number of Succegsful Man-Hour Catch

Year/Month Anglers Anglers of Effort Rb Ct Y Mwrf
Summer, 1975 53 i .39 18 je J— 8
Winter, 1977 i 32 .30 26(12.2) 15 - &
Spring, 1977 26 15 .08 B14.1Y = - 3
Summer, 1977 197 37 L BY 148(13.5) 5 2 i
Fall, 1977 53 57 .64 78(10.7) R— _—
Total, 1977 352 37 .36 266{12.2) 21 2 10
Winter, 1978£/ g5 5% A7 103(11,8) 1 1 20
Spring, 1978 123 b 17 50(12.8) & 1 2k
Summer, 1978 275 46 .58 308(11.1) 10 3 3
Fall, 1978 56 61 .87 110{10.9) 7 2 11
Total, 1978 5h9 46 A48 s71(11.4) 24 7 3

1 . . . . - , o .
*/ Does not inelude river from Xootenai Falls upstream four miles,

Rainbow trout comprised 49 percent of *he frout catch in 1075, 92 percent _
in 1977 and 95 percent in 1978. The nercent of cubthroat drooped from 51 percent
in 1975 to 4 percent in 1978. Electrofishing data also indicated a marked de-
cline in cubtthroat poopulations durding this period due to reduced esgcapement from
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the peservoir. Mountain whitefish comprised 10 percent and 16 percent of the
cateh in the 1977 and 1978 winter fishery, respvectively. Prior to impoundment
mountain whitefish comprised 99 percent of the winter fishery catch {(May and
Huston, 1675). Releases of warm water (590?) from the reservolir in the winter
heve pesulted in conditiong in which ftrout feed actively year round. Prior to
impoundment, most of the winter fishery was directed towards mountain whitefisgh.

The average size of the rainbow trout creeled dronped from 12.2 inches in
total length in 1977 to 10.9 in 1978, This was a result of reduced growth rates
in 1978 and a strong 1976 vear—class which entered the fishery as 2 year olds in
1978. The largest fish creeled to date was an 18 pound 1 ounce rainbow caught
near the mouth of the Fisgher River in 1977 by an angler from Columbiz Falls,
Montana.

A mejority of the anglers were from Lincoln County in 1977 and 1978, None
residents comprised 21 percent of the anglers in 1977 and 12 percent in 1978
(Table 25). The percent of fly fishermen was 47 percent in 1977, but dropped
+o 21 percent in 1978. PBait fishermen comprised 42 percent of the anglers in
1978. The high percentage of fly fishermen in 1977 was due to the record low
water vear which produced ideal flowes for fly fishing. The larger numbers of
nonresident fishermen in 1977 was probably due to better fishing conditions.
Graham (ibid.) found that fishing success was higher at flows below 10,000 efs
than at flows of over 10,000 cfs.

Table 25, Fishing method and angler origin of fishermen contacted during
1077 and 1978 c¢reel census on the Kootenal River.

Parcent of anglers

Percent anglers fighing with Local Montana Norn—
Year  Natural Tures Flies Combination Regident Regident resident
1977 19 18 iy 16 65 14 21
1978 42 4 21 33 82 16 12
SUMMARY

Suffielent spawning and nursery habitat for rainbow trout exights in
Kootenai River tributary streams from the "rereg. site" to Kootenai Falls to
maintain desirable population levels in the Kootenai River. Mountain whitefigh
aleo have adequate spawning areas in the Kootenal River and its tributaries to
maintain oresent nopulation levels. Removal of barriers to upstream migration
of spavmere in cooperation with Kootenai National Forest will provide access into
zbout 30 additional miles of tributary sireams. Water quality and habitat pro-
tection in ILibby, Quartz, Plpe and Bobtail Creeks should be intensified to pro-
tect these valuable spawning and nursery areas. The information needed to file
for flow reservations should be gathered.
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Natural and man-made barriers are preventing sanaswning fish from utilizing
tributaries below Kootenail Falls., Low recruditment of Jjuveniles into the river
appears to be limiting rainbow trout pepulaticns. An old dam at the mouth of
O'Brien Creek was removed in the Tall of 1978, opening about 15-20 miles of
spawning habitat. Establishment of rainbow ftrout runsa in this drainage has
hegun. The feasibility of establishing a spawning channel in the Yask River
for rainbow trout from the Kootenai is being studied with the Xootenal National

Forest.

Data collected durding the study have isolsted many of the factors limiting
rainbow trout reoroduction in tributary streams and have already been used to
manage these sireams for inecreased production of rainbow, resulting in better
fighing for anglers in the Kootenal River. The data have also shown that a fish
ladder in the "rereg. dam’ would not contribute significantly to populations in
the Kootenal River above or below the rereg. site.

The interaction of numerous environmental Tactors in the Kootenail River
below Libby Dam has produced good adult habitat for rainbow trout and mountain
whitefish., TFactors positively affecting game fish pooulations include: 1)
reduction of sediment loads below Iibby Dam by about 85 vercent, 2) control of
sediment nollution from a mine-mill operation on Rainy Creek, %) control of
fluoride and ammonia pollution from & fertilizer plant on the St. Mary's River
in Canada, 4) higher fall and winter flows than prior to impoundment, 5) better
water temperatures for trout growth in the fall and winter and £) a vossible
reduction in reproductive success of largescale suckers, peamouth chubs and
northern sguawfish.

Factors which may in the future Tlimit game fish production ineclude: 1)
Ttrapoing of nutrients in the reservoir, 2) lack of dominant discharse flows
(Leopold, et al., 1974) which move bedload and filush silts from gravels, 3)
flow fluectuations, and 4) reduced aguatic insect diversity. Tnereased fishing
pressure for and Rarvegt of trout, ecoucled with reduced harvest of dense mountain
whitefisgh populations may also be limiting rainbow populations by giving white-
fish a competitive edge.

The large number of variables and the complexity of their interactions
make it extremely difficult to determine which factors have been most influential
in ineresasing or limiting production of rainbow trout. For example, the opera-
tion of the selective withdrawal system in 1977 and 1978 provided improved
temperatures for growth yet trout growth dropred markedly in these two years.
Obvicusly, some other factor or combination of factors were onerating to not
only mask the beneficial effects of temperafture change but also to produce a
reduction in growth rates. The marked increased dengities in mountain whitefish
and more modest inereases in rainbow trout densities probably caused more compe-
#ition for the food resources, resulting in declining growth rates. Crowth of
most fish has an inverse relationship with densities. A change in aouatic
insect nopulations could have also had an adverse affect on trout growth.
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The factors which should be investigated because they have the potential
for management opportunities include: 1) the effect of increasing fishing
pressure and harvest on rainbow trout, 2) the effeect of whitefish populations
on rainbow trout production, 3) the effect of low spring and early summer water
temperatures and flows on reproductive success of largescale suckers, peamouth
chubs and northern sguawfish, 4) the effect of the lack of dominant discharres
of zedimentation rates in riffle areas, 5) ths effect of flow fluetuations on
agquatic insect populations and 5) effect of flow patternz on angler and recres—
tional use of ths river,

Mounteln whitefish reproductive success could be reduced by trapping
spawning runs entering tributary streams and/or by keeping flows in the 10,000~
15,000 cfs range during the spawning pericd in the main river, then reducing
flows to about 3,000 cfe during egg incubation. The selective withdrawal
system covld be used To alter spring and early summer temperature patterne to
provide poor conditions for reproduction of largescale suckers, peamouth chubs
and northern sguawfish. Dominant discharge flows could be releassed several
times a year to flush silts from the important feood producing areas “n riffles.
Flow patterns below the main Libby Dam and reregulatory dam can be altered to
provide better conditions for angler and recreztional use., Fishing regulations
can be altered fto enccurage the harvest of mountain whitefigh, Trout harvest
can be reduced, 1f necessary, by regulation changes.

The atudy has documented some of the changes that have occurred in the
fish populations in the Kootenai River downstream from Libby Dam and defined
some of the envircnmental factors which have influenced game fish production.
A review of the factors indicates that several menagement opportinities exist
whick could increase rainbow trout production, thereby providing more fish for
the angler.

RECOMMENDATTONS

We recommend continuation of fishery investigations on the Kootenai River
because the blota of this river sysitem is still very much in s state of flux.
Gas supersaturation, fluctuating flows, temperature controls and the possibility
of added generators, and/or a& reregulation dam have had and will have both
positive and negative factors on the biolegy of this river, The recommendations
listed below define additional fishery data needed for the ultimate Jjob of
managing this river and its tributaries to obtain maximum recreation benefits.

1. Fish populations within the river should be monitored on an anrual
basis for seversl years before and after the reregulation impoundment is built,

2. Aguatic insects populating the Kootenai River should bhe guantified
and gualified. The final job report for Section B Modificaticn of this Kootensi
River Investigations contract cutlines a proposed aguatic insect study.

3. Food habite and digtribution of rainbow trout and mountain whitefish

should be determined. Data presented in this report show that competition for
food and/or space may be occurring.
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4, Methods +to rezulate populations of sither or both rainbow trout
and mountalin whitefish muet be exemined. Ssveral methods can be explored
and inglude: .

a. Removal of spawning adulite as they enter gpawning tributaries
val of eggs spavwned within the Kootenail

b, Mandpulation of egg 7L
n reservolr discharges.

Hiver proper by reguls

2. Incresasing spawning populations by plenting within the Kootenai

5. Spawning runs of rainbow trout and mountain whitefish into selscted
whary streams and wi n river gpauning areas should be monitored.

6. Angler-use data from Kootenai River should be collected as needed.

7. Dlechargse rates should be eval their effect on angler

opportunity.

£. The effects of reservoir discharge temperatures on reproductive gug-
cezz of neongame fish such as suckers and sguawfish should be evaluated, Data
presented in this report irdicate numbers th@ deciined in recent years. Lit-
erature previsw suggests That cold water discharges from reservoirs will depress
s

reproductive guccess of scwme gpeciss of aucke

The recomrendations listed below are considered outside the scope of the
Kootenal Hiver Investigastions funded by the Corps of Fngineers but should be
congidered by other federal and state of Montana agencies.

1. Tuture attempis at increasing tributary spawming by river fish will
have o be coordinated with and through other agencies. BRBarrier removal pro-
grams should be the responsibility of the causgal agencies or private organiza—
tions, 1.&,, barrier culverts should be repairsd by the U.3. Forest Service if

they weres the ones doing the original installation. A prime example of this
attitude wae removal of a small dam DPloeking access into O'Brien Creek. Troject
persommel were able to have this dam removed by 8t. Regis Company since the dam
wag on St. Regils land, tate of Mentana will provide appropriate fish or fish
eggs 1T planting is reguired to establish spawning runs.

2. The U.3, Torest Service in contemplating construction of a spawning
channel in Yaak River 5eiov Yask Falla. Beneficial or detrimental effects of
this spawning channel will bDe borne by Montana, Tdaho and British Columbia.
Close coordination between a1l parties affested will be a necessity.

3. Big Cherry Creek, tributary to Libby Cresk, is being affscoted by

-~

heavy metale pollution from old wmine-mill opesrations. Siate of Montana should
investigate methods to alleviate this problem with a stated aim of restoring
& viable fisghery within this drainage. .
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i, Tnereased human demands upon the water and land resource will generally
result in reduced water guantity and quality and fishery habitat. State of
Montana should intensify habitat and water preservation efforte.

5. Construstion of a low-head hydrcelectric impoundment at Kootenai
Falls by Northern Lights, Tne, will affect the fighery of Xootenal River.
State of Montana should be prepared to recommend proper mitigation for any
expected losses, Editors’ Note -~ Montana Depariment of Fisgh, Wildlife and
Parks has been and will continue to investigate the fishery and possible
mitigative measures in this section of the Kootenal River.

VALUES OF KOOTENAT RIVER TNVESTIGATTIONS

This section of +this report addresses guestions about the value of the

tate of Montana and Corps of Fnginsers efforts on the fishery studies that
have been carried out o date on the Kootenai River. To aveld repetiticn,

the reader ig referred to the section entitled "Value of Lake Koocanusa In-
vestigations" in the Lake Koocanusa PostﬂImpoundmdﬁ% Figheries Study, which

is attached., That section deals with general aspects of the Libby Dam Project
primarily affecting Lake Kooecanusa. It also discusses some of the effects on
the river below hecause +the two areazs are connected and much of what occurs on
the lzke affects the river downstream. This report deals only with actions
affecting the Koclenai River below Libby Dam that were not discussed in the
Lake Xoocanusa report.

Tnere are 50 miles of Xootenal River left in Montana. With release
patterns based on the cooperative studies; releases through the selective with-
drawal outlets; and water greatly improved by removal of silts, this 50-mile
gtreteh of +the Xootenai is now one of Montana's most productive rivers. Creel
census done in 1068 (pre—impouﬁdment} indicated angler use on this river section
was about 6,000 days per year. In 1974, we estimated this section would receive
an average of 65,000 fisherman days of use during the 100-year 1life of Libby
Project. Creel census done on a small portion of the Kootenal in 1978 (after
impoundment) showed an average per-mile use of 1,600 angler days. Projected
+o the entire river section, this gives an estimate of £0,000 angler days or
well in excess of what we thought the 100-year average pressure would be.

Thig fishing pressure is a good indication of the guality and quantity
of the fishery resource now provided by Montana's 50-mile stretch of the
Kootenai River.

This quality iz the result of biclogists determining the requirements of
fish, fishermen letting us know the best flow patterns for fighing and engineers
operating Libby project in a2 manner that is as compatible as possible with these
requirements and degires.

Without the contract studies on Kootenai River, fishing would be poorer
because:
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1. The selective withdrawal gutlet would be opsrated to approach pre—
impoundment temrperatures and this would result in poorer growth rates and
heavy fieh losses out of Lake Koocanussa. .

2. Although maximuom fluctustions and minimum Tlow levels would bs the
aame, the [reqguency of reaching those Timits would be much greater.

%, Flows desgired by anglers could e provided less freguently because

biological data which allow some criteria changes to provide these {lows
would not be available.

Also the studies have shown: that two learge possible mitigation expendi-
tures are unnecessary. These are regt e,lrg Tollowing the fish kill from
gas supergaturation and constructing & fish ladder over the reregulating dam.

Pish sampling during and after the gas supsrsaturation problem showed
gufficisnt survivors of all species to rapidly repopulate the available habitat
when the problem was corrected, Although we have documented some spawning runs
from the Kootenal into the Fisher River (which is above the rereg. dam site),
we have found main river spawning areas for mogt game species as well., Also
some of the streams tributary to the 40 miles of river below the rereg. site
are ussd now by spawning game fish and thelr access to many of them can be
improved. The cost of a ©ish ladder over the reregulating dam would probably
be in the milliona of dollars or far more than the cost of all the contract
studies To date on both the river and the reservoir.

Congtruction of the reregulation impoundment and Kootenai Falls hydroplant
will reducs the nresent 50 miles of river in Montana to about %6 miles, 10
miles inundated by the "rersg." and 4 miles by Kootenai Falls project. How-
ever, the angler will expect these fewer miles of river o produce the zame

guantity and guality of recreationsal omnariuﬁlty ag the original 50 miles.

The Department and Corps of Engineers have maintained an excellent river
fishery throughout the construction of Libby Project: now both have a responsi-
bility to maintain as good & quality/quantity fishery zas poggible in the face
of continual rising demand upon a finite rescurecs,

Several avenuesof approach to this upcoming problem exist or will 1likely
become possible within a few years as a result of fishery investigations.
Some of these approaches are outlined below:
sting fishery by changing
ng.

1. Regulation of the utilization of the sxi
limits, size of fish allowable, or times of fishi

2. Inecreasing natural reproduction of manipulation of tributary stream
populations and reservoir discharge patterns,

3. Selection of a preferred Tish species, {such as rainbow trout) and
manipulating other members of the fish population to favor this species. The
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best example of this method would be control of mountain whitefigh populations
through changing river flows during spawning or trapping of spawning runs.

4, Education of the angling public to utilize less desirable fish species
found in the Kootenal River, i.e., the mountain whitefish.

5. Stocking Kootenai River with fish from the Murray Springs Hatchery
to augment natural reproduction if it is found to be =2 limiting factor.
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TAKE KOOCANUSA POST-IMPOUNDMENT FISHERTES STUDY

Job Completicon Report
Contract No., DATW £7-75.C.0004

July 15, 1979

VALUE OF LARE KOQCANUSA THNVESTIGATIONS

State of Montana and Corps of Engineers have spent considerable time and
money on biclogical studies of Kootenal River and Lake Konecanusa formed by ime-
pounding Koctenai River. Heportes writiten oy biologists primariiy for other
biologists and fishery managers oftentimes leaves engineers and most other non-~
biologiecal trained people with guestions 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.3. taxpayer get for the money spent?®

This gection of this report addresses such guestions AND 3TRIVES TO answer
them for the non-biologist. A4t the start, we nmust make it clear that few bio-
logical guestions can be answered with engineering vrecision. The results of
good engineering is usuvally a visible structure whi ch &ll people can easily see,
Sood biology is oftentimes the avoidance of esoclogical Blumders which 1 made,
may or may not be esagily sesn or understood by laymen. Good biclogy can alsgo
he the selection of the best course of action which will provide guality recre-
ational benefits for the greatest length of time at the lsast ceat.

Comparisons betwsen impoundment projects will be made To illustrate some
of the ecological errors made on other impoundments but which were avoided on the
Tithy project. Constructicon at all four impoundments (Litby, Hungry Horse, Noxon
Rapids and Cabinet Gorge Reservoirs) was similar in their biolegical iwpacts:
changing downgtream flows and changing river into fluctuating lakss.

Hungry Horse Dam was constructed on the South Fork Flathead River by the
Bureau of Reclamation being completed in 1952, No 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 blologist 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 into tributaries for spawn-
ing is a major concern in impoundment fisheries management. Roads constructed
on both sides of Hungry Horse Reservoir crossed 28 sireams sulitable for game
fish (cutthroat trout, Dolly Varden and mountain whitefish) spawning. Poor
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 (constructicn of gabion sills below culverts eliminating culvert outfalls)
has provided complete or partial upstream fish passage at 14 of the original
16 blocked streams.

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

On the Libby project, pre-impoundment surveys done by biologists delineated
potential spawning streams. Biologists working with Corps of Engineers designed
stream crossings that would provide adequate passage for spawning fish. As 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 Depariment 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.

Bungry Horse Dam had no fishery oriented criteria for flow releases.

Flows below this dam have varied from za minimum of 160 ¢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 fluctusted the Clark Fork River
in Idaho as much as 14 feet ranging from a few hundred c¢fs 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 pasi several years, Washington
Water Power Company has set a voluntary minimum flow of 3,000 ¢fs for the benefit
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of the fishery resocurce., No minimum flows are in effect for Noxon Rapids
Reservoir since its tailwater is the headwater of Cabinet Gorge Rezservolir.

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 vear also severely affect sport fishing opportunity.
wluctuations 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 Hiver system.
niver fluctuations below Libby Dam affect fishing opportunity but again, not to
the extent of Hungry Horse Reservoir operatious. Corps of Engineers is trying
to operate Libby Dam in & manner more compatible to angler opportunity, while
Bureau of Reclamation has made little effort to alter thelr operations to benefit

the angling public,

Fisheries management at Noxon Rapids and Cabinet Gorge Regervoir has had
limited success dus to rapid movement of most game fish out of the reservoirs
into downstresm waters. Wise operation of Libby Dam with & selective water re-
lease system has largely eliminated downsiream escapement of game fish. The
operational criteria for selectlive withdrawal outlets was developed by engineers
and biclogists working together. Downstream escapemenc out of Hungry Horae
Reservoir is not a problem due to the very low level turbine intakes,

Temgerature of water relsased from Hungry Horse Reservoir will range from
BQQF te 42°F vear-around, These low temperatureshave greatly reduced aguatic
insect biomass and species diversity in South Fork below the dam. The low tem~
peratures and wildly fluctuating flow raeleases have affected fish movement, fish
spawning and aguatic insect production in main-stem Flathead River downstream
- 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 released. Midesummer water temperatures immediately below
Noxon Rapids but in Cabinet CGorge Reservoir will oftentimes be isothermal in
the mid=70 F temperature range at depths of 100 feet. Brown troul in {lark Fork
River below Cabinet Gorge Ressrvoir have been observed spawning in mid-March
compared to a normal spawning btime of late October and November. This delayed
spawning is thought to be the result of temperature changes brought about by
Noxon Rapids and Cabinet Corgs Reservoirs.

Water released from Libby Dam is being regulated by operation of the
selective withdrawal system to provide the best temperature pattern possible
for Kootenal River without affecting the biotas of Lake Koocanusa. Temperature
control is expected to increase total biomass carrying capacity, particularly
aguatic insects and fish, in Kootenal River downsiream from Libby Dam. Increased
biomasgs will result in more fish being available for angiers.

Corps of Engineers has besn funding biological studies to determine best
operation of Libby Dam with respect to factors such as the fishery and has ale
ways been concerned with most aspects of the enviromment. VWashington Yater Power
Company has funded extensive pre- and post-impoundment studies on their Montana
Reservoirs and has shown concern for water-based recreational sctivities. Bureau
of Reclamation has recently started to fund fishery studies on the effects of
Hungry Horse Reservoir operation on downstream waters.

In gummary then, as a result of actions recommended by biological studies,
fishermen have had excellent sport angling in Lake Koocanusa and Kootenal River

~52=




since impoundment. Anglers Tishing the other reservoirs and outflow waters
have been shortchangsd due to lack of ecological consideration.

There are other bepnefits fto 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 Koocanusz ang its tributary streams.

i. A reporttitled “"Revision of 1965 Fishery Analysis, Libby Dam Froject,
Kootenai River, Montana' preparsd by Montana Department of Fish and Game in
April, 1§74 stated that estimafed aonuel Iisherman-day-use of Lake Koocanusa
without any mitigation would average 10,000 days over a 1l00-ysar period. Com-
pletion of all mitigation except the hatchery would increase angler use 6,000
man-days per yvear for a total use of 16,000 fisherman-day-use per year.

The 1975-76 angler pressure estimate listed angler use on Lake
Koocanusa at about 18,500 man-days for a 1lZ-month period. This angler-use was
supported by some planted Cish, but mostly by naturally reproduced rainbow and
cutthroat trsout, FPopulation date collected since 1972 indicate that the present
Lake Koocanusa game fish densities would support a fishery at least double that
of 1975-1576. The present game fish densities are all from natural reproduction.
Pianting of the reservoir with cutthroat trout from the Murray Springs hatchery
may increase the potential angler pressure several more times without damage to
the resource,

2. The revision of 1965 fishery analysisg report also 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 except the hatchery were done. Almost all stream miti-
gation measures have beepn finished on tributary streams. The Department does
not have a current fishing pressure estimate on the tributaries but limited creel
census and contact with anglers indicate that tributary fishing pressure is
heavier now than prior to impoundment. Anglers appear to be very satisfied with
the guality and guantity of fish caught from reservoir tributaries. Anglers have
excellent chances of catching much larger fish {spawning fish from the reservoir)
now than prior to creation of Lake Koocanusa. Examples of the above include Big,
Barron, Bristow, Jackson, Canyon, Cripple Heorse and Five Mile Creeks. [Prior to
impoundment, these streams were populated by resident rainbow or brook trout with
few fish exceeding 8 inches in length., Fishermen are now catching spawning raine
bow or cutthroat irout 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 1970's.

3. Quality of and guantity of spawning streams with good reproductive
potential can easily be affected by land-use patterns. 3Spawning stream inven-
tory of Lake Koocanusa Iributaries on a c¢ontinuing basisz 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 Koccanusa,

4, Page § of the 1874 revision of the 1965 f{ishery analysis states that

westslope cutthroat trout were at one time considered an endangered fish species
by the U, 8. Fish and Wildlife Service. This species 1s no longer considered
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endangered but is still a "speciss of specizl concern” by the State of Montana.
This report also states that the Libby project would destroy considerable

Fluvial westslope cutthreoat trout havitat but that Lake Koocanusa would provide
an excellent opportunity to expand the range of adfluvial westslope cutthroat
trout. Fish population data collected from tributary streams and Libby Reservoir
indicate that adfiuvial westsiope cutihroat trout are Lhriving in the reservoilr
and that their range has been exiendead,

%. Data pressnted in this report show that rainbow trout populstions have
markedly increased in receni vears. Thig can be atiributed to natural reproduc-
tdon or escapemendt [rom & fish batchery in Britizh Columbila, tudy of the food
habits of rainbow ltrout show that the larger Tish aﬁ;ﬁﬁh to g fish diet during
the summer months and that the principsl prey species is redside sniners. The
Departments’ experience with redside shiners In ofher fluctualing impoundments
has been that high populations cecur for the Tirst few years of dmpoundment
followed by drastic declinss in numbers. Redside shiners are shoreline spawners
and resspveir fluctuations appear to limii spawning success. A decline in numbers
of redside ashiners in Lake Koocanusa would likely have marked effects on rainbow
trout populations. We would expect reduced numbers of sll sizes of rainbow trout
gince the larger fish feeding on shiners are also the spawning fish.

6. Study of the food habiis of cubtthrost trout showed that these [ish
wepre feeding almost entirely on plankion and terresirial insects and, therefore,
should be less susceptible to walter level [luctuaticns than rainbow trout. Cut-
throat trout in Hungry Horse Heservolr feed hesvily on Diptera pupae found along
the bottom, Populalions of boliom-living aquatic insscis should increase in time
in Lake Koocanusa having potential as another major food gource for cutthroat
and rainbow trout.

7. Lake Koocanusa is one of the most produciive reservoirs in the lorth-
west. To a large extent, this initial productiviiy is a result of Capadian-
source phosphate pollution. Clean-up of this pollution should result in lower
fish-food production in the reserveir snd consequently lower numbers of fish.
Createst impact of lowered basic productivity will be felt by fish species highest
cn the food chain; i.e., gawe fish such as rainbow trout, Dolly Varden and burbot.
It may be possible Lo increase basic produstivity if that drastic a step is ever
required,

8. Laks Koocanusa is rapidiy gaining a regionsl reputation as an excel-
ient fishing lake. Diszemination of information on horizontsl and vertical dis-
tribution of game fish can improve fishing success. We know that anglers fish-
ing near shoreline areas catch mostly rainbow trout, while fishing away from the
shoreline yvields mostly cutthroeat troul, Burbot angling has been excellent in
the spring and early sumier at localized areas using special fishing tactics.
Dolly Varden catch rates will vary with time of year, location fished and type
of fishing method used, Summer angling on most large lakes and reservoeirs is the
least productive compared to other ssasonz., Vertical distribution of game 'ish
ig regulated by thelr preferred walsr Lemperalurs range. Some years anglers may
have to fish at depths up to 80 feet before they are within range of the fish.
Very few anglers fish Lake Koocanusa abt night, but fish distribution shows that
night angling may be more productive than dajz ot angling. Nightiime angling
during the hotter summer months may be more productive when fishing surface
waters than would be found fishing deeper waters during the davlight hours. .
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