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ABSTRACT

The number of westslope cutthroat trouwt (303) in the 1975 spawning run was
less than expected. This is attributed to the loss of large numbers of fish
downsiream out of the reservoir in the summer of 1974 and winter 1972-1973.
About 30 percent of the 1975 spawning run had been marked as juveniles emigra-
ting from Young Creek.

The murber of out-migrant smolts captured in 1975 was comparable to 1973
and 1974. Nearly all of the smolts were two or thyee years cld, The hatchery
reared cutthroat planted in Young Creek appear to be following the typical ad-
fluvial 1life cycle.

Tag returns from anglers in 197); and 1975 indicate definite downsiream
movement of cutthroat related to reservoir drafting. Anglers returned tags
from less than seven percent of the fish tagged at Young Creek in 1973 and 197L.
About 60 percent of the tags returned were from fish caught in the XKootenal
River below Libby Dam.

BACKGROUND

The impoundment of the Kootenazi River by Libby Dam destroyed the higtoric
gpawning grounds of game fish in over 90 miles of the main-stem of the
- Kootenai and in spproximately 26-30 miles of tributaries - thus the decision
was made to manage all suitable remaining sections of the tributaries as
spawning and nurseIry areas for migrating geme fish from Lake Koccanusa.

Voung Creek was selected ag a test stream to determine the feasibility of
establishing spawning runs of an adfluvial strain of westglope cutthroat
(Salmo claxki SUPED. ) . Ldfluvial refers to fish that migrate from a lake or
reservoir into a stream to spawn, whereas fluvial figh migrate from a river to
gpawn in a tributary stream,

Young Creek's source is on the east slopes of the Purcell Mountains in
Lincoln County, Montana. The stream flows east approximately 15 miles to its
confluence with Lake Koocanusa, about three miles south of the Montana-Canadian
border. The gradient in the lower miles of Young Creek is moderately high,
averaging 120 feet per mile, Peak annual flows have averaged over 100 cfs
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and the average annual low flows have been between 5 and 10 ofs., Water
temperature extremes have ranged from 32°F to 6597 with the highs in
August averaging G0°F. Young Creek is a moederately productive gtream
with total alkalinities of over 130 ppm and standard conductivities of
more than 200 micromhos per cc in the summer and fall, TFish gpecies
found in the gtream include fluvial and resident westslope cutthroat,
rainbow (Salmo gairdneri) and brook trout {Salvelinus foatiﬁalis).

The Corps of Engineers designed and built an upstrean-downstrean fish
trap immediately above full-pool elevation on Young Creek in the fall of
1969. Initial development work on the project consisted of removal or
alteration of barriers toc fish migration from the junction of the North
and South Fork downstream to the mouth {a distance of about 71 miles) in
the summer of 1970, The fish population in the upper seven miles of this
section was eliminated using rotenone in August, 1970, An initial imprint
plant of 50,000 adfiuvial vwestslope cutthroat fingerlings was made in
September, 1970, Annual plantings of about 50,000 Tingerling cutthroat were
made from 1970-1972, about 32,000 were planted in 1973; 45,000 in 197, and
60,000 in 1975,

Adfluvial cutthroat live from one to three years in the natal stream
before emigrating into the lake or reservoir. They grow and mature for
one to thres years in the lake before returning bo spawn., The majority
spend two years in the natal stream and two years in the lake before
maturing and returning to BPawn,

The first adfluvial cutthroat were planted in 1970 as Age O+ Figh, The
majority of these fish should have emigrated in 1972 and returned to Spawn
for the first time in 197, Smolting appeared o be delayed by one year.
This is believed due to slow growth rates and comparatively low densities,
(May and Huston, 1973). The spawning ran increassed *o about 300 fish in
1974, from 100 or less in previous years, but few of them had been marked
as Juveniles emigrating from Young Creek (May and Huston, 197hL). large
piants of adfluvial westslope cutthroat were made in the reservoir begin-
ning in 1972.

PROCEDURES

From 1970 to 1973 juveniles caught in the downstream trap were fine
clipped to distinguish age group and yvear of emigration;beginning in 1974,
adults and juvenile fish were cold branded using liguid nitrogen as the
coolant, Four different brand symbols were uwtilized to distinguish age
classes and to separate adults from juveniles, The cutmigrants wers branded
in 1974 on the right side midway between the dorsal fin and lateral line,
Brands were placed on the left side below the lateral line in 1975. Spent
adults and juveniles over 7.0 inches were Jaw-tagged also,

Methods outlined by Vincent (?9??} were used when sampling with electro-
fishing gear and population parameters were calculated from the field data
by the use of a computer program,

A 30 day thermograph was used o monitor water itemperatures and a con-

tinuous flow recorder was installed and operated by the United States
Geclogical survey,
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FINDINGS

Habitat Development and Maintenance

Young Creek has been surveyed anrually from 1970 through 1978 for
potential barriers to fish migration from the junction of the mouth,
s distance of 11 miles. Potential barriers were found at only two spots
in 1975. Stresm profile data were collected from three sections in gummer
1975 and flows were recorded at a U.8.G.8. gauge station from March 1973,
through November 1975, This information will be wged to file for a water
regervation to maintain adequate instream flows for cutthroat gpawning
and rearing.

Over 500 brook trout were removed from the meadow section of Young
Creek in July 1975, by electrofishing. The void was filled with an imprint
plant of westslope cutthreat trout fingerlings.

Spawning rung

Data for cutthroat trout entering Young Creek from Lake Koocanusa in
1973, 1974 and 1975 are listed in Table 1. No data are presented for the
small spawning runs of cutthroat trout from Kootenal River. Many of
the cutthroat in the 1973 spawning run were also fluvial fish, but that
years' run did include some precocious adfluvial cutthroat.

in all years except 1975, the spawning run started about the first of
May and continued for about one month. The 1975 spawning run did not start
until May 21st and the lasgt fish was canght July 8th, Water temperatures
in Young Creek are thought not to be the reason for the late 1975 spawning
ran, Low reserveir pool levels coupled with later than normal spring run-
off probably delayed warming of the regservoir which in turn delayed the
spawning run compared to other years.,

lake Koocanusa pool elevation in mid-May 1975, was 2,295 feet msl com=
pared to 2,326 in 1974, At the lower elevation Young Creek flows into the
Kootenai River., Siltation of the lower end of Young Creek since its inunda-
tion by the reservoir, has created a severe braided charnel when regservoir
levels are down, This braided channel may be a physical block to fish moving
up Young Creek until either the area igs inundated by the reserveoir or spring
mn-off re-cuts a primary creek channel,

The number of fish in the 1975 spawning run {303) was almost identical to
the 1974 run (306), but much larger than the 1973 run (102) fish, DMovement
of cutthroat downstream out of the reservoir area was a major factor contri-
buting to the 1975 run being less than expecied, Over 60 percent of the 33
tags returned by anglers in 197h and 1975 were caught in the Kcotenal River
below the dam.



Table 7. Parameters for cutthreoat trouit spawning run from lLeke Koocanusa
into Young Creek, 1973-1975

Year

Parameter 1973 1974 1975
1/ 1/

Number of spawners 102 306 ™ 303
Sex ratio (male;female) 1.0:1.0 1.,0:1.6 1.0:2.7
Average length {(male} in inches 12.6 13,7 1.7
Average length (female) in inches 13.2 1.2 .7
HNumber of repeat spawners from past years 2 L 2
Number of fish marked or iagged as
Juveniles emigrating from Young Cresk 7 7 76
Hatimated fecuﬁdity.a/ 43,680 150,130 220,000

1/ Calculated from a modified Peterson Index

g/ Pecundity based on data collected from Hungry Horse Creek where a one
pound female contained about 1,000 =zes.

There were two repeatbt spawners in the 1975 run, but the number of Ffish in
the run, previously marked as juveniles emigrating from Young Creek, rose to
76 fish, Sixty-six of these fish were marked in 1973 with only eight fish
coming from the 1972 and two from the 197h smolt emigrations. The comparatively
few fish from the 1972 smolt class is probably a result of a loss downstream
triggered by a 230 foot drawdown of the reservoir in winter 1972-1973,

The growth of cutthreat in the new reservoir has been excellent to daie.
The average length of the fish in the Tun increased to 1h.7 inches in 1975.
The growth of juvenile cutthroat tagged emigrating from Young Creek in the
sumner of 1973 and returning tc spawn in June of 1975 averaged 8.0 inches.
The growth rates from the scale analysis indicated that the 1971 year class
hag grown faster than the 1969 or 1970 year class.

Upstrean Fish Populations

Two sections have been sampled annually to determine the gurvival and
growth of imprint planits and rate of brook trout repopulation., The Tooley lake
Section (1,150 feet long) is located in the lower four miles of Young Creek
which was not chemically treated. Friocr to development, this section con-
tained resident and fluvial cutthroat with a few brook trout. Section 3
(1,500 feet long) is located in the middle of the area which was treated to



reduce regident fish populations. Prior te treatment, this section con-
tained resident brook trout and cutthroat in about equal preportions.
Thig section has received annual imprint plants of about 6,000 adfiuvial
fingerlings per mile from 1970 %o 1972 and about 4,000 per mile in 1973
and 1974,

The population estimated for cutthroat in the Tooley Leke section,

(Table 2.) appeared to decline in 1975. Higher than normal creek flows
prevented efficient sampling in 1974 and 1975 and the overlapping of the
large confidence limits indicate that the difference may not be significant.
The standing crop of around 60 pounds of cutthroat per surface acre indicates
that this is a productive section. The age composition ol the population
hag remained relatively stable with age 1+ fish comprisging from between 60
to 80 percent of the pepulation (Table 3). The percent of brook trout in
the population rose to about 20 percent in 1975.

Table 2. Population estimates and average condition factors for cutthroat
trout in Tooley Lake Section and Section 3, Young Creek 1972-1975
The 95 percent confidence iimits are in parenthesis

Tooley Lake Section Section Three
Pounds/ Average Pounds/ Average
Number,/ Pounds/ surface condition Number/ Pounds/ surface condition

1,000 feet 1,000 feet acre factor 1,000 feet 1,000 feet acre factor

July, 1972
362(+29%) 18 6L 38 6LE(+26%) 16 53 L1

Sept. 1973
L89{+20%) 17 58 38 72h(+45%) 20 69 - L0

Aug, ?3[! 21
359(+37%) 19 6L Lo Tih

July 1
188 - - - 288 - - -

1/ Initial estimates not run through computer

2/ Hot enough fish marked to make an estimate

The pepulations estimated (Table 2) for westslope cutthroat in Section
three were higher in 1972 and 1973 than 1975, The number of fish inhabiting
thig section in 1972 and 1973 was probably higher than the carrying capacity
of the stream. In addition, the January, 1974, flood caused some habitat
damage which probably lowered the population considerably in 1974, The popu-
lation recoversed in 1975 from the 197k flood, but it probably won't reach the



levels of 1972 and 1973 again, The age composition in Section Three was
similar to the Tooley Lake Section (Table 3).

fable 3. CGrowth rates and age composition of the cutthroat populations in
Tooley Lake Section and Section Three, Young (reek, 1972-197L

Tooley Lake BSection Section Three

Age Ave. length in Percent age hge Ave,length in Percent age

class dinches at capture composition Class inches at capture compogltion
July 1872

T+ 3l 65 1+ 3.1 10

2+ 5.8 21 2+ o6 29

It 7e3 13 3+ 73 1

Lt T ly 1
Sept. 1973

T+ 3.8 81 T+ 3.5 78

2+ Sk 15 2+ 5.0 19

I+ 7.2 3 3+ 6.2 3

L+ 8.5 1
Aug, 1

1t 3.9 6l

2+ 5.6 26

I+ 7.1 9

L+ 9.1 1

Table L. Anmoal instresm survival rates of adfluvial cutthreat planted in
Toung Creek - Section three

Number planted by Percent annual survival rate to 1/
Yeaxr class 1,000 feet of stream 1971 1972 1973
1970 1,350 29 L7 (k) 13( 2)
1971 1,350 - 33 30(10)
1972 1,350 e - 42

1/ Percent of original number surviving ito second and third year shown
in parenthssis




The annual in-gtream survival rates (Table ) of the imprint plants
were excellent from 1970 to 1973, The lack of competition from large
regident fish has contributed tc these high survival rates. In addition,
some fish leave the stream at age i+ and most at age 2+, thus, the actual
survival of each year class 1s higher than indicated.

The gpecies compogition of the catch from 1970 to 1975 has ranged
from 90 to 97 percent cutthroat with the remainder consgisting of brook
trout., This indicates that the repopulation of this area by brook trout
hag been guite slow.

Outmigrant Juvenilesg

The number of outmigrant smolts (1,341) captured in 1975 was comparable
to the previous two years (Table 5). The estimated nurber of migranis was
gomewhat less than in 197}, due to the fewer number of days the trap was
inoperative ag a result of high flows in 1975. The number of smolts is still
below the estimated number of 5000 tc 10,000 smelts which the stream could
produce if all of the spawning and rearing habitat was utilized.

The age composition of the smolts has varied from year to year (Table 6)
with age 2+ fish comprising mosgt of the fish in all three years. Age 3+ fish
were second in abundance in 197L and 1975 with age 1+ fish second in numbers
in 1973. The growth of smolts (Table 7) in the stream has been comparable
to that recorded by Huston (1969) for juvenile cutthroat from Hungry Horse
Creek in the Flathead drainage. DBasically, tke fish from the imprint plants
in Young Creek appear to be following the typical life cycle of adiluvial
cutthreat from Hungry Horse Cresk quite closely,

Migration and Angler Harvest

The angler harvest of fish tagged at Young Creek in 1973 and 197L has
been comparatively low (Table 8). Only 4.6 and 7.0 percent of the fish tagged
ir 1973 and 197L, respectively, have been reburned by anglers. This is
likely due ic¢ low fishing pressure caused by poor access and the reservoir
large annual drawdown.

The tag return data indicates that Young Creek figh migrated consider-
able distances with a definite fendency towards downsiream movement. Twenty
{61 percent) of the fish were caught below Libby Dam with the furthest down-
stream moverent from Young Creek being 76 miles., Nine fish (27 pércent) were
caught in the Canadian part. The longest recorded upstream movement from
Young Creek was 30 miles,

Differences in fighing pressure and the influence of the drawdown in the
different areas had an effect on the tag return data. The drawdown concen-
trated the fish and fishing pressure in the lower 20-30 miles for as long
ag five to sgix months a year. In addifion, turbidities in the upper part
during the spring run-cff reduce fighing pressure wntil late July. Thus,
it is not surprising that more fish have been caught in the T.S. than the
Canadian part of the reserveir as the U.S8. portion is least influenced
by the drawdown and turbidities. The large number of fish caught below Libby
Dam clearly indicate that the downstream loss of cutthroat has been a major
factor in producing a lower than expected spawning run at Young Creek in 1975,



S1EP STYY} U0 pepue qaodsx Ao ‘UOTL08TTOD ByRQ /T

000°€-000%2 +000¢¢ 000¢€-000%2 000 1L.-009 SIURISTIINO
JO Tequmu PeLBUTLEN
LI ATup=-gi sunp Lop Tequeqdeg pue auap Zeqoq400 pur ATup potaed uoTyBIBTH Weed
LRESL 8551 Qo1 1 19 SRTouE O xequmy
61 i L 9L SMOTY USTU 0% onp
oTqeaadout dexg sfep zequmy
\H,wm Amnp-gp rrady ot *adeg~( Trady ggradeg-g trady €L ‘aon~/| uoaey pegexedo dexg porasg
5161 TLEL tlol ZLEL 19 SWRIE]
TES]

SL6L uSnoayy /6y s1ueISTmINO O UOTLRWIFSES TBIOG
puE parxnided BOIYING LxoqBISTw ‘ornpeyscs uoTrmisdo dBI] WESXLSUMOT *C eIqeL



Table 6. Percent age composition of outmigrant juveniles from
Young Creek 1972-197L
Age
Year 1 4 3
1972 35 L9 16
1973 n 18 38
1974 5 54 Iy
Table 7. Growth of outmigrant juveniles from Young Creek 1972~197L

Age at Back calculated growth at age
Year Class Migration 1 2 3
1970 2 1.8 L6 -
3 2.1 3.8 6.1
1971 1 2.1 - -
2 2.0 Loh -
3 2.0 3.1 4.5
1972 1 2.3 - _
2 2.2 L.5 -
1973 1 2.0 - -




Table §, Angler harvest and migration of cutthroat trout tagged
in Young Creek in 1973 and 197L o

Year No, UNo.caught No, caught at these distances from Young Cresk in miles
Tageed tagged by angler 0-5  6-9  10-19  20-30  30-17 L7+(Libby Dam Site)

1973 237 11 1 1 - 1 2 6
197), 313 22 Iy - 2 - 2 1L

Evaluation of Fish Trapping Facilities

Modifications made on the upstream trap since 1970 have greatly improved
trap effieciency. Approximately 97 percent of the estimated upstream spawning
migration was captured in 1975. Periodic inspections and maintenance of trap
leads and placing baffles in the velocity barrier helped produce the high
efficiency in 1975.

The major problem with the downstream trap cccurs during the spring when
high flows carrying large amounts of organic debris preclude efficient trap
operation., The use of one-half inch screen and a modified self-cleaning screen
in the bypass chamnel has helped somewhat, but it is still not peossible to
operate the trap in flows of over 70 cfs with any degree of efficiency.

The trap efficiency was checked from June 18, 19759%0 July 7, 1975, by
releasing tagged and marked fish upstream. Eighity-six percent of the test fish
in the first lot and 70 percenit of the fish in the second lot were recaptured
in the downstream trap. The flows during this period ranged from 30 to 20 cfs.

The percent of mmelis caught in the downstream trap varies from yvear to
year, depending primarily on the flow curve. In high waler years, where the
trap is inoperable on many days and when much water musi be passed through
the bypass channel, the overall trap efficiency is probably less than 50
percent., In low water years, the trap efficiency can be 60 3¢ TO percent.
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Loss of cutthroat trout out of lLake Koocanusa which was caused by
reservoir operaticn has resulted in considerable delay in reaching an
adequate spawning run intc Young Creek., HMontana Department of Fish and
Game has had to plant an unanticipated 137,000 cutthroat to maintain
maximum instream populations. Montana has alsc planted about three
million cutthroat directly intc the reservoir gince 1972. Lake Koocanusa
and its tributaries have been planted with cuithroat at the expense of
eliminating or reducing the plants initc other State waters.

The Department has decided that planting of fish into Lake Koocanusa
will cease until such a time as fish are available without affecting plan-
tings in other State waters. Additional imprint plants of cutthroat intoe
Leke Koocanusa tributary streams will be dene only where spawning runs from
the reservoir are insufficient to maintain the instream populations.

Specific recommendations for Young Creek include:

T The upstream-downstream figh trap should be operated for at least
four years to determine strength of the spawning run and emigration
of juvenile fish,

2. The upstream trap should be cperated at least every other year after
the initial four years to determine strength of the spawning run.
Strength of spawning rung is direct measure of the heslth of the
population in the reservoir,

ER Figh passage through-out the drainage should be maintained. ‘The
U.5. Forest Service may take this responsibility on Forest land
but the Department would have to perform this ftask on State and
private lands.
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