HONTANSA DEPARTHMENT OF FISH, WILDLIFE AND PARKS
FISHERIES DIVISION
JOB PROGRESS REPORT

State: Montans Froject Humber: Fulib-B-2
Job Number: IT-d

Project Title: Statevide Fisheries Investigations

Study Title: turvey and Inventory of Cold Water Lakes

Job Title: Southwest Montana Major Ressrvoirs Investigations
Period Coversd:July 1, 1988 through June 30, 1889.

JOB OBJECTIVES

tiark Canyon Resesrvolr

1. Maintain shoreline in a state of minimal development to satisfy
access needs of recreationists and maintain shoreline integrity and water
gualicy.

Discussed waste disposal and weed control programs with the U.S.
Burean of Reclamation.

Z. Maintain wild brown trout populations at densities reflected by an
average sample of >2.0 adult brown trout per surface 125 ft. gill net set.

Spring gill net sets were made to determine the relative densities
of wild brown trout. Gill net data has yet to be amalyzed.

3, Maintain successful stocking program of Arlee rainbow trout to
attein densities reflected by an average spring sample of 4.0 per 125 ft.
surface gill net set. Maintain growth rates that produce 15 inch rainbow
trout at age I+,

Data included in this report.
&. Tstablish the wild, spring spawning DeSmet strain of rainbow trout
to sugment the planting program of Arlee rainbow and provide a longer
lived, reproducing segment to the rainbow fishery.

Data included in this report.

5. Fvaluate the comparative success of the DeSmet and Arlee gtrainsg of

rainbov regarding catchability, longevity, survival, growth and
recrnitment to the Clark Canyon fishery.

411 dste except creel data included in this report.

G. Maintain fishery for large (20-25 inch) wild burbot sustaining a
cateh rate of 0.25 fish/hr.



¥o activity was scheduled for this objective until 1881.

Hebgen Reservolr

1. Maintain shoreline in a stats of minimal development while providing
sufficient access for anglers. Protect spawning streams from lmpacts of
development

R@viewﬁé 1.5, VForest Service timber management and grazing
allotments plans in areas vhere there may be Ilmpacts on the lske sghore
and/or the spawning tributaries fisheries habitat and water guality.

2. Establish wild, self-sustaining rainbow populations at densities
reflected in a semple of »10 adults per 125 foot surface gill net set in
spring of year.

Datas included in this report.

. Maintain wild brown trouz populations at densities

eflected in & sewple of »18 adults per 125 ft. bottom

i1l net set in spring of year. Maintsin averages of 16 inches in creel
with opportunity of catching large, trophy brown trout {»3 pounds}.

M, Lk

{‘KB

Data inciuded in this report.

4. fsilect the information necessary to accurately assess fishing
pressure, cabch rates snd harvest {Siate Frojsci}.

¥o activity occurred with this obiective due to the lack of state
funds for a creel and angler census.

5. Provide rainbow to snglers without jeopardizing the establishment
of selé—sustaiﬁiﬁg populations,

reel limits for the 1988-89 fishing season reduced the daily
session Llimite from 10 trout or 10 1bs. and one trout to a 3 trout
imit. TIn sddition an extended fishing closure was plsced on all the
spawning tributaries to protect the spawning rainbow trout,

Yillow Creek Beserveir

. Attempt to reduce magnitude of reservolr dravdown in fall of year.

Numerous visits with the dam operator were made to try to minimize
fall drawdown.

. Determine time of out-migration of rainbow trout fry from spawning
rreamg (State Project).
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A total of 2000 young rainbow trout were electrofished in Willow
freek during the fall of 1988 to determine quantity and timing of fry
movement out of the stream. Data has not been fully analyzed.




3. Meintain z spawning run of at least 2360 adult wild rainbow trout
in 9illow Cresk as the state brood stock of DelSmet rainbow.

The 1989 spawning run of approximately 4500 DeSmet rainbow trout was
ohserved with a total egg take of 850,000 for the siate hatcheries.

Ganvon Ferry Reservoir

i. ¥aintain densities of rainbov ftrout veflected in average samples of
>15 yearling and older rainbow per 125 ft. surface gill net set in the
spring.

Spring 1989 surface gill net sets were made with data to be
reported in job IIE.

2. Tdentify spawning sreas successfully used by trout in
reservolir systesm fributaries (State Project).

Spring electrofishing was done in varicus spawning tributaries.
Dsta to be reported at a later date.

3. Provide s consistent rainbow fishery with an annual average catch
rate of »0.3 fish/hour.

Honthly creel census was conducted on the reservoir  with results
te be reported in job IIE,

4. Provide an average winter catch vate of at lesst 2.0 yellow perch
per hour with an average size of 8.5 inches and an annual harvest of

306,000,
Dats to be included in thie report.

5. Hinimize Iincidence, magnitude and durstlion of reserveir spill
through radial gates at dam to minimize escapement of trout.

411 rainboy trout stocked were either marked through fin c¢lips or
fluorescent dyed to determine the extent movement through reservoir spill.

PROCEDURES

Clark Canyon, Hebgen and Canyon Ferry Reservolrs were sampled with
125 foot surfasce and bottom set experimentsl gill nets to determine fish
population trends. Spawning tributaries of the three reservoirs will be
slectrofished to determine use and year class strength of the wild trout
strains. Recrultment will be monltored using fry traps.

Yiilow Creek Reservoir will be sampled vis 2 spawning trap which
wili be meintained anmuslly enablicg ths magnitude of the run to be
determined. Eggs necessary to meei state reguirements will be taken at

this trap.



FINDINGS
{lark Canvon Reservolr

Ciark Canyon Regez”ai Fi1 ? orts wild fisheries for brown trout and
burbot and receives an & pla@t of hatchery rainbow itrout. The
regerveir is sxtrvemely zgéa and supports rapid growth fov all thrse
wajor sport speciss, The Straln of rainbow that was planted in the
r orier Lo lﬁﬁg was the Arlee, a domestic sirain develcocped within
chery svstem. The Arlee rainbow trout were characterized by rapid
growth in CE&E& Canyon with age 1 fish averaging 14.9% inches and 1,57
pounds in early May after spending one year in the reservoir.The Arlee
rainbow were also charscterized by 2 short 1ife span with few fish living
to age 3. Beginning in 1982, Glark Canyon received plants of DeSmet strain
rainbow trout in addition to the annual Arlee strain plant. The DeSmet is
wild strain of rainbov trout adapted to lacustrine environments, capable
f rapid growth, greater longevity than the Arlee, and mnatural

production., Rainbow trout stocking data for Clark Canyon are presented
’ﬁ Table 1 for the 1979-88 period. Because DeSmet rainbow are spawned in
he wild, sge 0 fish are not available for planting until late summer or
full, Arise rainbow, vhich arve spawned from hatchery broodstock in fall,
can be planted 23 & £o 5 inch age ¢ fingerlings in May or June. In 1986,
a group of DeSmet rainbow were held over toc age 1 in the hatchery and
nlanted as yesrlings in May.
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Rainbow Trout. Spring numbers of rainbov trout collected in experimental
ggii nets (3 to 15 sets per year, 10 since 1985) are shown in Figure 1 for
the 1980-8% period. From 1980 through 19853, the catch per net remained
te stable averaging 4.6 per net. This was a msrked improvement over the

gui
pricor 1% vears {¥eils 1980}. In 1986, the catch per net began to rise
rapidly to a maximum of 17.7 per net in 1988. This was due to two

impczzﬁni factore, the addition of DeSmet rainbow into the population and
increased survival of Arvlee rainbow plants. These factors are graphically
demonstrated in Figures 2 and 3 which shov spring net sample resulis for
rhe two stramins. Prior to 1983, Aries plants were made in early Hay, as
soon ms surface water tempersiurs reached 30 F. Delays forced planting
dates lamter intc Hay in 1984 and 1985 resulting Iin warmer water

emperatures and better survival. Using this information, & June plant was
£L38W§t$g in 1987 and 1988 resulting in the highest obssrved survival of
Arlee rainbow in Clark Canyen sampling history. A4 June plant results in
vater surface temperatures of sbout 60 F, the normal hatchery temperature
to which the fingerlings are acclimated. The June plant alsc coincides
with the exzponentisl growth phase of the zooplankton populations in the
ake and probahly provides for better dispersal of older predacious fish.
The downturn of Arlee survival in 1989 was due to severe drawdowns in the
gservoir associated with drought. Husmbers of DeSmet vainbow (Figure 43
dicste low survival rates for fall age 0 plants. Although the reservoir
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indic
received DeSmer plants in 1982 and 1%83, no confirmed survivors of these
nlants were collected in subsequent samples. The 1984 plant met with some

measure of success which was probably due to an early August plant of
larger than aveyags fish. The 1987 szample yielded high numbers of age 2
DeSmet which composed the bulk of the DeSmet sample. It is interesting to
note that the comparative dets for the two strains suggest that some
competitive intersction may occur. When DeSmet numbers peaked in 1987,
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Avriee nurhers were low. ¥When Arlee numbers peaked in 1988, however, high
aumbers of DeSmet rainbow observed as age 2 in 1987 dropped dramatically
in 1988 as age 3 fish. Some of the decline in DeSmet numbers in 19288 may
be due to the spring sampling regime following closely upon the spawning
pericd. A fall sample has been added to the program to better follow
trends in DeSmet populations.

table 1. Recent stocking history of Arlee and DeSmet strains of rainbow
rrout Into Clark Canyon Reservolir.

Yesy Month Strain Humber
1879 Mavy Arlee 217,000
1980 HMay Arlee 201,000
is81 Hay Arlee 196,000
1882 Hay Arlee 183,000
Hov Desmet 38, 000

1283 Havy Aries 154,000
Sep Delmet 248,000

1884 May Arlee 150,000
Aug - Dot DeSmet 254,000

1985 May Arlee 208,000
1988 Hay Arlee 212,000
Hay DeSnet® 103,500

dug DeSmet 16,000

1987 Jun Ariese 222,000
Aug Deinpet 162,060

1888 Jun irlee 201,000

# Yearling plant

Survival of fell plants of age 0 DeSmet has been poor in Clark
Canyon snd not nearly as successful as the vearling plant of 1986. This
iz Further demonstrated by very lov numbers of age 2 fish, from the 1987
£all plant, captured in the 1989 sample. Overall survival of the 1884 age
0 plant and 1986 yesrling plant, which largely compose the DeSmet rainbow
population of the lake, appears to be relatively stable to ages 4 and 5
with the unexplainable loss suffered by the yearling plant between age 2
and age 3. This may be due to angler harvest or the previously suggested
competition between the two stralns. The data suggest that a program
designed to increase DeSmet numbers in the reservoir would include the use
of yearling fish and an increasse in the numbers of age 0 fish planted. The
data further indicate that DeSmet rainbow planted as yearlings had a
survival rate 16.9 times greater than that of the 1984 age 0 plant to age
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2 which strongly supports the use of yearling plants.

4 comparison of growth between Arlee and DeSmet rainbow is given in
Figures 5 and 6. ¥hile all points of comparison are not egual due to age
snd size differences as well as time of plant, some valid points of
comparison can be made. For DeSmet rainbow planted as age O fish in fall,
the rate of gain in both length and weight 1s inferior to that of the
iries however, the ultimats size of the Desmet after one full growing
season in the lake is greater for the DeSmet than the Arlee. This is
probably due to the time spent in the lake between the August planting
dare of the DeSmet and the Mavy planting date of the Arlese. For DeSmet
planted as yearlings however, the rate of gain in both length and weight
is more similar to that of the Arlee rainbow. The ultimste size reached
after one growving season in the lake however is nearly identical between
the twe strains. This is due to the fact that the DeSmet rainbow had
crowded hatchery facilities in holding them over to yearling status to the
point st which they were placed on restricted diets priocr to stocking.

Ope of the reasons for introducing DeSmet rainbow into Clark Canyon
Reservoir was the hope of establishing a naturally reproducing population
of rainbow trout in the lake. To monitor the DeSmet rainbow trout spawning
potential, the Roe section af the %ed Rock River was electrofished in
March and April of each year since 1986. The Roe section ies 2.4 miles in
length and is located immediately upstream from the reservoir. Humbers of
spawning DeSmet rainbow captured per rum through the section are presented
in Figure 7. The length frequency composition of each year's spawning run
is depicted in Figurss B, g, 10, and 11. In 1988, numbers were low ag &
few precocicus age 2 fish from the 19284 plant made A migration. In 1987,
numbers of spawning fish increased markedly as the 1984 plant reached age
3 and large numbsrs of age 2 males from the yearling plant of 1986 entered
the migration. By 1958, numbers of spawning fish reached the observed
meximum 2s age 3 and 4 fish. The number of fish captured per sample run
in 1989 showed & decrease from 1988 which may in part be due to mortality
within the population but is also due to a late migration associated with
cold ambient temperatures that spring. Due to the late timing of the
migration in 1989, the first three sample trips resulted in lower than
average capture rates while the last sample run on April 18 yielded a
capture total similar to those observed in 1988. The iength frequency
analvsis shows & clear partitioning of age classes in 1988 and 1887. By
1688 the age 3 and 4 fish began te join in length range and by 1989 formed
one length class. The 1989 histogram also shows the entry of a few age two
fish which may be survivors from the 1987 plant and also may include wild
progeny. It is hoped that scale analysie of the fish will provide further
information. The extent of natural reproduction of DeSmet rainbow in the
Clark Canyen - Red Rock River system has yet to be determined. The two
major surviving plants just reached full maturity (age 4) in 1988
apd 198%. Redd counts in the Roe section have shown 107 to 278 redds per
electrofishing trip. In September of 1988, the Roe section was
electrofished for young of the vear rainbow trout. Within the inefficiency
of electrofishing on very small fish and the peripheral habitats occupiled
by these small fish in a large viver, a sample of 189 young of the year
rainbow ranging from 1.7 to 5.9 inches and averaging 2.7 inches in length
wag collected suggesting that natural reproduction had occurred in 1988.
Future sampling will be required to determine the extent to which natural
reproduction and rearing will be successful within the lske’'s population.

Pertinent statistics on the DeSmet spavning migrations of 1986-88




are presented by age group and sex in Table 2. Hean iengths and weights
of the fish show the rapid growth rates due to the productivity of Clark
Canyon. The difference in mean length at age 2 for the 1984 age (0 plant
and the 1986 vearling plant shows the previously discussed limitations on
the vearlings due to the restricted hatchery diet. The data show that
Clark Canyon Reserveir can produce DeSmet rainbow which average nearly
four pounds at age 4. The data show a strongly skewed sex ratio toward
males at age 2 which suggests that this is merely a precoclous run of
maies and does not constitute true sexusl maturity. Because the Red Rock
River spawning migration has been dominated by two age classes of fish
{ages 4 and 5 in 1989), future spawning migration demnsity willi be
dependant upon natural reproduction from within the system as well as
adeguate survival of future plants of DeSmet rainbow.

Table 2. Statistical composition of the DeSmet rainbow trout spawning
migrations in the Red Rock River. Samples collected in the Roe section
(2.4 mi.) in Msrch and April 1986 - 1¥88.

1988

Age 7 DeSmet Rainbow

Males Femaies
Humber 59 24
Length Rng. 16.0 - 19.9° 15.2 - 18.3°
Mean Length 17.7" 18.90°
Weight Rung. 1.70 - 2.81 ibs. 1.53 - 3.04 1bs.
Hean Weight 2.28 1bs. 2.41 1bs.
Sex Ratio 2.5 ¢+ 1.0

1987

Age 2 DeSmet Rainbow

Hales Females
Number 241 22z
Length Eng. 11.6 - 18.07 14.8 - 17.8°
Mean Length i5.07 i6.47
Weight EBng. G.70 - 2.74 lbs. 1.17 - 2.36 ibs.
Hean Welght 1.73 1ibs. 1.80 1bs.
Sex Ratlio i1.0 ¢ 1.0

Aze 3 DeSmet Rainboy

Males Females
Number 49 2z
Lengih BEng. i8.7 - 22.5°0 18.5 - 22.57
Hean Length 20.4”7 z0.2°
Yeight Eng. 2.22 ~ 4.3Z lbs. 2.88 - 4.78 lbs.
Mean ¥Welight 3.32 1bs, 3.55 1bs.
Sex Ratio 2.3 : 1.0

i



Table 2 conk.
1988

sdze 2 DeSmet Rainbow

Maias Females
Humbery 234 283
Length Rng. 15.8 - 21.7%° i7.06 - 22.2°
¥ean Length 1%.17 20,27
Weight Hng. 1.55 - 3.63 ibs. 1.83 - 4.96 ibs,
Mean Weight Z2.85 ibs. 3.54 ibs.
Sex Ratio 8.9 : 1.0

Age 4 DeSmet Hainhbow

Males Females
Wumbery 148 268
Length Bng. 1%.2 - 23.5°¢ 18.7 - 24.37
Mean Length 21.3" 21.7°
Feight Rng. 2.42 - &.80 lbs. 2.66 - 5.50 1bs.
Mean Veight 3.61 1bs. 4.00 1lbs.
Sex Ratio g0.6 + 1.0

Brown Trout. The wild brown trout population of Clark Canyon Reservoir
is marked by rapid growth and the potential to produce trophy { 5 to 10
1b.) sized fish. Average spring length is 13.6 inches at age 2, 18.2
inches at age 3, 20.0 Inches at age &4, and 22.9 inches &t age 3 and older.
The data suggest that the brown trout population (Figure 12) has
experienced a decline over the years in the reservoir. The mean number of
brown trout captured per gill net over the 1966-80 period was 2.9 while
the take per net over the 1981-89 period dropped to a mean of 1.7. This
decline appears to be fairly gradual over the period and may be associated
with a process of aging in the reservoir which was £illed in 1964. The
brown trout population may be in the process of coming to a stable
egquilibrium after experiencing & rapid population growth in the new
environment. The decline in brown frout numbers may alsc be associated
with the increased numbers of rainbow trout as rainbow numbers began to
build in the 1980°s. Examination of the age structure of the brown
trout samples over the 1979-8% period (Figure 13) does not indicate any
strong trends in recruitment or year class strength or weakness upon which
to base the population decline. This, however, may be a limitation of the
Gata due to small sample size. Examination of the mean length of brown
trout within the samples as well as the length range (Figure 14) shows an
overall decline in mean length over the 1966-89 period. This decline in
mean length is not

substantiasted by growth rates for brown trout which have been maintained
over the period and Is associated, rather, with an over all increase in
length range within the samples.

Hebgen Reservoir

Spring and fall gill netting of Hebgen Reservolr was conducted in
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1987 and 1988. 4 previous report {Vinmcent, 1987) discussed the positive
response of the cutthroat populstion to annual spring stocking of
approximately 100,000 overwvintered (Age 1) cutthroat (Fig, 13). HNumbers
of cutthroat in spring surface nets peaked in 1985 (Fig. 16) and have
shown a steady downward trend since as stocking of cutthroat was
terminated followlng the 1987 plant. For unknown reasons, the cutthroat
sopulation has failed to establish a self-sustaining population despits
the fact that spawning runs have been observed in several streams.
Because of this failure, cutthroat stocking was terminated and by the
spring of 1989 cutthroat were only & minocr component in the net catch
{Fig. 173.

The rainbow trout population appears to be responding favorably to
annual fall plants of 200,000 to 500,000 2-inch fingerlings (Fig. 18).
Gill net castches of rainbow trout have approximately doubled in the
reservoir since heavy stocking of wild strains began in 1986. Analysis
of marked fish has shown that survivael of fish stocked in the spring as
overwintered subcatchables is several times better than for young of the
vear fingerlings stocked in the fall. However, both groups are making
substantial comtributions to the overall population.

Spot checks of tributary streams conducted in 1985 through 1988
found increasingly larger runs of spawning rainbow trout occurring. In
1989, spawning rainbow were located in Trapper, Rumbaugh, Watkins, Duck
and Grayling Creeks and emigrating fry were found in these streams (with
the exception of Rumbaugh Creek) as well as in the South Fork of the
Madison and Cougar Creek. 4 more detsiled discussion of these
ohservations will appear in the next progress report.

¥illow Creek Reservoir
Data will be included in next progress repori.
Canvon Ferry Reservoir

Yellow Perch. The pepularity of winter perch fishing appeared to increase
dramatically between 1983 and 1987. The harvest of yellow perch on Canyon
Ferry Reservoir was estimeted at 96,471 in 1983 (Rehwinkel, 1986). The
apparent increasse in angler interest coupled with 79%Z of the winter
fishing pressure focused on one location (Lere,1987) was adequate stimulus
to begin collecting early life history and movement information.

The main concern to be addressed was directed at whether the Canyon
Ferry vellow perch population was a single population or comprised of
smaller separste discrete sub-populations. Work done by HMraz, 1950
suggests yellow perch may move very little while Priegel, 1982 documented
substantial migration.

The initial focus of this work was on the timing and temperature of
spawning. Spawning activity was documented by the use of submerged Limber
Pine and Douglas Fir trees as an artificial spawning medium. Periodic
inspection of these substrate was made and egg skeins were counted. The
eventual objective of doing this was to locate spawning areas and measure
the conditions needed for success. The second intention of the perch
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investigation was to undersiand movements as they applied to managemsnt.

Trap nets were ewmployed to obtain a sample of perch. Perch 7.0
inches and larger were affixed with color coded "Floy" filament tags for
future movement studyv. Work done by Stobo (1972) cautioned about use of
“Floy" number coded tags with yellow perch in lakes with extensive
vegetation. Since Canyon Ferry Reservoir does not have much aguatic
vegetation, these tags were felt to be a satisfactory marking technique.

The first ripe male yellow perch was sampled on March 31, 1988 when
the surface water temperature was 39.0 F. The first spent female perch
was taken on April 13,1988 atr a surface water tempsrature of 48 F.
Spawning activity peaked (as indicated by 502 of the sampled female perch
being spent) between April 17 and April 23, 1988.

The total number of yellow perch sampled between March 30 and April
23,1988 was 1828 (2 trap nets were used). The sex ratio was 983.7% males
and 6.32% females. Generally, the composition of female yellow perch in the
trap net catch was twice as great on the esst shore as on the west shore.
Since the winter fishery is concentrated on the west shore and the angler
cresl is dominated by females, this difference is thought to be harvest
related.

Data collected from the artificial spawning substrate {conifer
trees) at different depths and at different shoreline configurations, was
intended to narrow the possibilities for documenting natural perch
reproduction. Past efforts to locate perch spawning sites were
unsuccessful (Bando,1968),therefore any information based on preferred
physical features would be an assistance. Clady (1976) showed a negative
correlation between wind and resulting cohort size. The arvtificial
substrate located at abrupt shoreline shapes or where wind action was
usually intense, went unused. Sites of wvery gradually increasing depth
where wind action was wminimized were heavily colonized.

Subsequent random egg sampling proved to be unsuccessful in locating
naturally used spawning sites.

& total of 764 vellow perch were affixed with "Floy® filament tags.
Between June 20 and June 29, 1988 twenty-one {21} traditionally duplicated
bottom gill net sets were made. A total of 2845 yellow perch were sampled
averaging 7.5 inches in length. These sets covered the entire ressrvoir
and resulted in no tagged perch.

Brown Trout. Work done between 1878 and 1985 on the HMissouri River
indicated & wvery limited amocunt of usable salmonid spawning habitat
{Rehwinkel, 1986). Population estimates conducted on the Missocuri River
resident brown trout suggested that recruitment of young fish might be
inadequate. In spite of these concerns, the catch-per-unit-effort on the
fall brown trout run has nob shown 8 decline {Rehwinkel, 1986}. 3imilarly,
the gil1l net catch of browns in Canyon Ferry Reserveir {the source of the
fall run) hes remeined stable.

In an sttempt to gquantify this recruiltment concern, & plant of
27,017 wild two inch plus brown frout was made into Canyon Ferry in 1986.
411 these fish weve marked with an adipose clip to allow analysis of their
contribution to the yvear class. During June 1988, seventeen (17) historic
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and four {4} new Dbottom gill net seis were made to document the
contribution of this plant. Age-growth information previously collected
showed that age II brown trout in June will range between 6.2 and 12.3
inches in length. & total of forty (40) brown trout were sampled with only
two {2) from the desired length group. Neither of these had an adipose
clip. Sampling will continue in the reservelr and river in the future to
verify this plant’'s lmportance.

)

s



LITERATURE CLTED

Bendo, F.L. 186%. Observetions on the Life History of the Yellow

Perch and Fish Population Trends in Canyon Ferry Reservelr, ¥ontans,
¥.5. Thesis, Montans State University, Bozeman, MT.32p.

Clady, H.D. 1876, Influence of Teamperature and ¥ind on the Survival
of Early Stsges of Yellow Perch, Perss [lavescens. Jour. of Fish. Res.

Bd. of Canada. Vol 33. 1887-18923,

Lere, M. 1987. Mid-Hissouri Reservoir Study. Job Prog. Report, Federal
Aid in Pish and Wildlife Restoration Acts. Hontena  Project No. D-386-R-
2, Job I1f, &ép.

Mraz, D. 1%51. Hovements of Yellow Perch Marked in Southern Green
Bay, Lake Hichigan, in 16306. Trans. Amer. Fish. 3oc., Yol., 81:150 -
1840,
Priegel, ¥Yeber, J.J. znd Les, B.L. 19232. Spawning and Early Life
History of Yellow Perch in the Lake Vinnebago System. Dept. of Hat.
Bes., Madison, ¥I. Tech. Bull. NHo. 73. 48p.
13-

Behwinkel, B.J. 1986, Inventory and Burvey of the Water of the
Jefferson and Hissouri River Drainsges. Job Prog. Report, Federal Ald
in Fish and ¥ildlife Restoration Acts. Hontans Project Ho. F-9-R-
34, Job 14, 3ép.

ftobo, ¥.T. 1872. The Effects of Dart Tags on Yellow Perch. Trans.
Amer. Fish. Soc., Vol 2: 265-366.

Vincent, E.R. 1984. Inventory and Survey of the Waters of the Gallatin
and Madison River Drainsges. Job Prog. Report, Federal 4id in Fish

and ¥ildlife Restorstion Acts. Hontana Project ¥o. F-8-R-32Z, Job HNo.
Ia.

Yincent, E.R. 1887, Inventory and Survey of the Waters of the Galliatin
and Madison Eiver Drainages. Job Prog. Report, Federal Aid in Fish
and ¥Wildlife Restoration Acts. Hontana Project No. F-8-R-35, Job HNo.
Ia, 15p.

¥ells, J.D. 1%80. Inventory and Sarvéy of the Waters of the Big FHole ad
Resverhead River Drainasges. Job Prog. Report, Federal Aid inm Fish and
¥ildlife Restoration Acts. Montana Project No. F-$-E-28, Job Ib,
34p.

Prepared by: Dick Oswald, Bruce ERehwinkel, V¥ade Fredenberg and Dick
Vincent,

Date: September 5, 198%

iy

™




Trowut

Fainbow

s 2

AN
™
I~
o <+
", AN e e e
- o R
-
L0 I A A S TR U
~ NN
.
]
{4 FRITTIT RN
I AR :
Ty 5
Wy
(i
; } } t oot ; } :
3 0 W s 0 ] o @ ks £

o Jed IBguInK

RS

RO /Mw“.r
CERRR NV

1

it
i
i

o
o
i
a
r
e
4 [ o
._.. oy e
e
R
e

Lt
IR
1 £ g
\mc e
;MH - L.
O
) P
Lo
oo
Lo
KA
oo
ok
_H; .m.i..”
Y

-

Coarven

A

o
rie

et
b
T -
30U

g B

f

Ha

R

S
S

.._f.
RS LORMARUAN
A

Y

i —
| s ™
J 95
N E :
TRaneNs )
0 AR 0
v L
~ oo
u Bl
SRS e
N Waﬂwwwwwmﬂ%ﬂ A
0 g CORRIARRE 1
aw.mv, Y .v../mr/.n,_,.u il @Q
w i : y “. m m ”
U S A o L A S

o — e o s

PN sed saquingy

13



S@f% g e

5

9E

met

” r_}f

o

i

H

Ford B
g;(}m\}’f{:}m

LI
4 e

N
=

Lo
/
&

v,
G

:

OWErriant

19839,

£

o

1 5

jext

Resarvoir 1285

-

H

C ety

o rxé
E
(L
K4

Pl
e

S

Canyon

ok

I,
o

TG

2
12

186 -

GO W

MWZ me& m@ﬂﬁuﬁx

i1
F @

74




Ficqure 5 Mesan length of DeSmet and Arle: rainow Lrout
from 1984, 1985 and 1886 plants sarmpled cpproxirmatly on May
firmt The ‘B4 DeSrmet were planied as Age O, the 'ES DeSrmet

as Age 1, and the Aries as Ags O

H

LEGEND

B

—————— 34 DebDroet
e 'BE Arise

...... &8 DeSmet

el

e

N S O ¢

J""“:;.
& e 38 Arice
EE |
£ 12 5
T ,1,,%“2
5 107
S
=
8_..
o
&
= &7
0y r £
7 7
4 4.0 e
4.0
P S
£ H
May 'BES May 068 May 'B7 ;
Sarmpie Date ;
i
Fimure 0 Mearn weight of DeZrret and Artes rainbow Trowt 4
fron 16834, 13885, and 1986 plan scompled approxirmatiy on May
4

a2
e as Age O, the 'BS DeSmet
)

as Age 1. and the Arise as Age U

first, The 'B

.,

O

ot

LEGENLE

.

B4 Delmmet

{2
0

|

§ L o~
nE Ariss

S s N SR — EG DeSrmet
.
= a8 Ario
Ly P
a2 2.5 7
&,
N
D= S §
T - LBO
=
== v
4 g .
Q 3 )
fe]
<13
= ;
1ot i
55
=
1y e
— & .
s/ 1E 08

4:} P S—

.

55 May '86 Maw 827

Carmple Dots

®
s,
-
.
{;'4‘ Y




400 T LEGEND

Number per Semple Trip

e

Firurs 7 . Murmbers of DeSmret raoinbkow trowt cap
sarmipie Wip by elecirofizhing the Roes section of
Rock River (2.4 mi ) during spring spawnsing  mis
rorm Clark Canyorn Reservolr 18886 - 18

o % DeSmel Rainbhow

\
b
A
o

185 B

AN

“I\\\\
\

NN
N
\
N
N
%\\‘

T

i

O
N
.
-
N\

N

h
N

N
N
\}\‘\\

ST ’%//’fﬁ;’.’f
e
iy .
Pt .
et




wn DeSmel roinbaw Figure 9. Length - frequency of known feSmat
Rﬁ«z gection of the brout soplared by s:i-*{:i ofshing the Fos seclion of e
£ spAing BpURAING Bed Pock Hiver (2.4 mi) dudhg the spring spo

[Ty

anysn %as&wa@g in 1980 migration frem Siark Congon Reservoir e 10

Pt
Looi]
"l

LEGEMD

% DeSmet Rainbow

LEGEND
% DeSmet Roinbow

ey
o0
L]

R,

fnrd

Lt
5

N=10%7
140 1

1201

ATy
RGN WA

106 :

faal
o
4

murnber paer bolf inck Group
o
&

.
)
Seatd

[}
02

[on]

tengih Group Jnches)

=

.y - Lr - it St by
Fpare 19 enrth - {recyency of known Detrnal rabnhow ; Fuoyrel 1| fenofh - cvoof kpown DeSmet rombew
. . : e foe secion of the

troul coptured by elecirafishing the Roe seclion of e
k Biver (24 mi} during the spring spewning
from Clark Canyon Reservolr in 1987

, P neSmet Rainbos | 180 T} Desmet Ruinbow

5G4 5 e ]
g : H=381 g’iﬁu
0 B =01
& “H 5 148 H=9413
EET q 1 r
£ 4G _ c ,
: § / 21201
- ‘Ml -
T oun 1 f_i on ;
;31& Hih £ 0 ]
I b Tild o n ‘¥
[ ELLEE L £ |
R0t BRAE ] i
: EEVEELE R e
L ki g&g%?«; g E
ht X ;,‘s.', 13‘,,,35 i =
£ 5 :‘ga«“ £ §;3§* ! Rl
| Comd danadn BaRiin
LT naRani aeraiddy ;
R g i
i il ?§‘§a§;§ g%ﬁ’w 3
; G*"E.st.' HiER ;‘{Y!?'Eﬁ ﬁd'?’i!{éﬂ,w_?‘ ;
23t !

st
ad




Trout
A

|

e az ,ium m.

o C . il !

0. % ol a4 w

5 5 0 . N i

& B A o b N !

Wy 2 2 m i i
o b @ -

7
3

|

!

i

4
)
LEGERN
-
2

=5
&
=
W7
b=
G

vl h AR - i S

v Poud SIS
- , e e ™~ Pt w s
© Wg QW. R AR o W . ww et |
3 " Rt S L o
oo e =N U
bmﬁ %?%,4@ xﬂ.m w

- 1 O $

v 240 TR ¢ Lot
5 0q wd © T 1 B UE

N RN NN € VoD

; w& i ’ o O ; ) - 5 ﬂu
P fOENES m M i 6%. W
; B L, .
& mw B T T AN ool o0 ’
Leg D v
o [ .v. . I §r= o
£ o i 1 2 [ N
A (1) T -  —
O

oY R SRR olg

P . . . m}IH T

e O AR 8 N T X

T - - ok -

N5 T T Sdum o N T -
= . g b e e i S - E B QK‘

'k L R S IR o AT ST TR AL

[} >;....,., o et T —

=9 T i

0 it

} S

A s ¢ hw O a
e ¢

O L e /‘W 0 W P I i 4

. . .
_ w _ »

}

. % D
|
i

&
b

18N Jad saquiny




Length {inches

i

)
i

)

ol

o

i

o

cjuire L4 Length raonge and mean
llected from spring sampies wsing 125
gitl mets in Claork Canyoen Reasaryoir
SE en 71 Tae 80 'BZ g4 B8 88
a8 7O F2OTe gl 8% 8hk 87 &9

jermglihy of rown
exparirmental

1989

&
|

rovigt

Moaxirmurs
Mean

AMirmiroum

18



NUMBER STOCKED (THOUSANDS)

e

. e
[ Cod LA
- n -

s
-
oL

751
80 1
45 1
30+

157

HEBGEN RESERVOIR STOCKING
AGE 1 SPRING PLANTS

TROUT STRAIN

A DESMET RB
EAGLE LAKE RB
77 cUTTHROAT

N

L

N

_

o

N

N\

=

L

N

}ﬁ
w

n

.
o mu U
79 80 8% 82 83 84 B5 8 87 B8

YEAR

Figure 15. Stocking levels of three strains of wild trout in
Hebgen Reserveir during 1979 through 1988. All
fish held overwinter and planted as four to nine
inch subcatchables in spring or early summer.
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