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ABSTRACT

Popuintions of vai
tions of the Upper Yel
o Yellowstone cutthroa

nbow, brown and Yellowstone cutthroat trout in four (4} sec—
Inwstone River arve discussed. Particular emphasis is given
t and factors that may be limiting to theilr numbers.

Tributaries of the Upper Yellouwstone were sampled to assess the characteristics
af Yellowstone cutthroat spawning runs. :

Two sectiens of the Shields River ware sampled. Summer flows appear to be ome
factor limiting the populations of brown frout near Wilsall. Selected water guality
paramefers of the Shields River ave discussed. :

Water femperatures at fwo sites on  the Yellowstone BRiver are discussed.
Fish populations In Dailey Lake have returned to pre-rehabilitation levels.

inlleve are growing well, but do not appear to be capable of controlling the nuwber
of yollow perch at this time.

Stream protection efforis in the area arve discussed.
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ORJECTIVES

1. Te determine fish populations in at least two (2} established study sectious
of the Ysllowstone River, and one (1) established study section of the Shiclds

River.

Y. To detormine flow, water temperatures and selected waler gquality povawmeloers at
rwo {2) established sites on the Shields River.

7. To monitor water temperatures at iwe {2} established sites on the Yellowsfone
Rivar.

4. To assess walleve planting success in Dailey Lake.

5. To mitigate or enhance habitat alterations due to apricultural, residestial,
mining and industrial development.

DEGREE OF ATTAINMENT

1. Tish population estimates were made in four (4) sections of the Yellowstone
Biver and two {23 sections of the Shields River. Data ave presented in this
roport .

7. Flows, water temperatures, and water guality were collected from the Shields

River. Data are presented inm this report.

3. Water temperatures were monitored at two (2) sites on the Yellowstone River.
bata are presented in this report.

4. An assessment of walleve planting success in Dailey Lake was wmade. Data arve
pregented in this repovi.
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tigation and enhancement of habitat alterations due fo agricultural, resi-
dentinl, mining and  industrial development was accomplished. Pata arve in-
cluded in thig report.

BACKCROUND

hs a result of legislative action, the Montana Department of Fish, Wildlife
and Pavks has obtained water rights or reservations for instream flows in numerous
¥ontans streams. Af this time the Yellowstone Drainage 1s the only river system
thatr has heen throngh the reservation process. As of December 15, 1978 the Montana
Dopartment of TFish, Wildlife and Parks and the Montans Department of Health and
Fnvironmental Sciences were granted certain instream flows in streams Cthroughout
the Yellowstone Drainage. The Board of Hatural Rescurces, which granted these
rights, inatructed the Department to update and enhance its justificatioens for re—



the Department must conibinue Lo monitar

the carvrvelatiouns betwssn thess populations and stream
lowstfone and its tributaries.

[T

At the same in these studies should identify the affects that fishermen

are having  on 3 brown, rainbow and Yellowstone cutthroeat trout in

the Yellowstone result of these stud the Depariment will adapt
regulations and manage the fisheries

ver drainage ls an unstable envirenment chavacterized by chan-
crosion, flooding and summer dewatering. The effects of thess econ—
ditinng on the fisheries within the Shields River conbinue to be monitored.

The offects of different management plans on BDalley Lake fish populations
continue o be monitored.

The Depariment of Fish, ¥ iife and parks is responsible for prolecting and
enhancing the fishery resource in Montana. The BSireawm Protection Act of 1983 and
the Natural Streambed aﬁé Land Preservation Act of 1975 were passed by the state
isgislature to give the Department the ability to protect the physical integrity
of streams. These laws have been a wvaluable aid in protecting the fishery re-
sources of Montana.

PROCEDURES

x

Fish populations were sampled in the Yellowstone River using an 18-foot alum-
inum boat powsred by an 80-hp outboard jet motor. The boat was eguipped with a
double boom electrode system which was designed according to HNovotny and Priegel
{1971} as modified by Peterman {1978},

Generaliv, three mark and three yvecapiure yuns wers made on each section to ob=
tain a population estimate. Also, electrofishing was conducted throughout the Upper
Yellowstone during 1983 for the purpose of tagging fish to study seasomal novements
within the system.

In the Shields River, fish populations weve samplaed with a meblile electrode
sysiem. Population estimates were caleulated zccording to Vincent {15713, Elec—
trofishi in tributary stresms was accomplished with 2 mobile electrode and s
stationary streamhank power Source.

guality and Tiows were wmonitored on the Shielids River at approximatsiy
tervals during coritical fiow periods and monthly intervals during the
winter., Warer iﬁmﬁevaiures Were m@ﬁﬁﬁ?%é with maximum/minipum termomerers while

turhidity was mepsured using a Hach HMaodel 2100 A iurﬁiﬁimezﬂvs Flow measuremenis
; §
were made with a h3§§wmeié current meter and stage measureman

Fish populations in Dailey Lake were sampled using experimental 1253~foot (3/4
to 2 ipeh) gill nets.
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Yeliowstone River

Four study sections of the Yellowstone River were sampled during 1982 and
apd Y83 {Figurc 1}. im’r new seoctions have been sawpled since the last report
viod-—the Mill Bridee section, and the Springdale section.

sampled during the springs of 1982 ang 1983,  Its

: 2 H of Feterson Creek and its terminus at the Springdale

Bridpge, & distance of 4.8 miles. Table 1 depicts the pepulation estimates for
s '

.
18987 and 1983 in thi

Brown trout and rainbow trout populations were similar inm 1982 and 1983 while

Yellowstone cutthroat numbers decveased dramatically between 1982 and 1983. The
Yellowstone cutthroat numbers decreased in 1983 due to a poor vear class of two-
vear—~olds in 1983. This decrease appears to be related to low flows during the
1981 spawning season and is discussed in detail in other report seciions.

le 2 characterizes the Yellowsione cutthroat spopulation in this section
during 1902 and 1983,

9rh Street iiw’éga This sectlon has heen electrofished since 1973.  Spring esti-
mates for rainbow and brown trout iIn this section since 1973 are presented in
Tabkle 3

Balnbow troul have generally increased in numbers since 1973, a vyear afrer
stocking of hatchery raionhow fyout ceased. Vinecent {1%73}) documented increases
in wild frouf populations in total numbers after a 20-vear catchable rainbow trout
program had been discontipusd on the Madison River. He also found that the popu~
lation of brown trout in 0'Dell Creek decreased by 45%Z in number after stocking of
‘58{5’539“”? rainbow brout. It appears that since the cessation of stocking in the

eliowstone fHiver, the population of vainbow has increased.

Brown trour numbers have oscillated since 1%73. The factors influencing
tuctuations
nfluence of

in the brown trout population are unclear butr may be related to the
epime on brown frvout vecruliment.
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o
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of rainhow trout longer than 16 inches in this sectien is presen-

The population of I&6~inch and longer fish decreased dramatically
eason for this decrease may be related to the water vear 1982, An
low period was followed by an excessive amount of turbidity resul-
bie stream conditicens in the Lamar River Valley of Yellowstone
It appears as though growth rates for rvainbow trout were reduced
water vear. Figure 4 compares length/weight relationship of rain-
L

g the fall of 1981, 1987 and 1983. During the fall of 1982, the
Z‘éﬁiﬂ?ﬁi}%ﬁ? trout were in poorer condition due to poor growth during 1982 and this may
have vesulted in 3

-

loses of 16-inch and lenger fish during 1982 (Table 43. The
fieh entered the winter of 1982 in poor shape and mortality by the gpring of };983.
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Brown trout longer than 16 inches have Tluctuated in the past 10 years in this
seotion (Figure 33. Since 1981 the number of hrown troul has decreased.

This weciion has n very swmall population of Yellowstone cutthreat. Table 5
depicts rhe pumber of Yellowstone culthroat in 1982 and 1983,

mortality rate of three-vesr-old and older cutthroat frout was 757 hetween
1983, This section in heavily fished and fisherwen mav be affecting the
larger cubthroat trout in the section.

Mill Creek Bridge. This section begins at the Mill Cresk Bridge and extends down—
stream to ihs Ea wer Loch Leven Fighing access site, a distance of 5.75% miles. This
section cont primarvily brown trout with lssser numbers of rainbow and cutthroat
froub.

QD

Population estimates have been collected since the fall of 1980. Spring esti-
mates are genervally easily obtainable:; however, fall population estimates are very
difficult to collect because of warm water temperatures and water clarity.

Brown Trout. Spring population estimates of brown troul are presented in

Table &. The population of bhrown trout was similar in 1981 and 1982, but decreased
in 1983. A creel census conducted on this section during 1982 indicated fishevmen
harvested asbout 274 of the four~year-old and older brown rtrout {preliminary data from
Javorsky 19833, This harvest may be having an effect on the number of large brown
trout in the section. This section is characterized by low recruitment to the popu-

Tation {(Table ?}w Uonsidering the low recruitment vates, the population of large
brown trout may not be able to support significant fishing harvest.
¥ I g 2

Table 7 indicates the wnumber of one-year—olds per wmile during the fall wss
between 83 and 334 per mile. This is much lower recruitment than many other stiresms

in the asvea. The low vecrultment appears to bs related to the absence of instrean
cover for juvenil fighe

The numbar of one- {ﬁ?woiab during 1983 was considerable lower than previous
years. This may be lated o flows during the 1381 spawning season for brown
Erout. i it Yellowstone River during the fall and winter of 1981 was
qui resulited in decreased brown trout repreductive success.

Trout. The rainbow troub population in this section sppears bo be some
C . Table B iliustrates the population estimates of rainbow trout in this
section during the pevicds indicated.

R ¥

It appears that spring pepulation estimates arve inflated dus o movement Into
‘ this section of spawnlng rainbows from downstream. Fall estimates appear to repre-
senl the resldenl rainbow population.  Recrultment of voung rainbow appears to be

33““

[ o,
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soor tn this section. In the fall of 1982 pumbers of yearling rainbow per mile
wore estimated to he i ig very lLow.

£ 1983, 191 rainbow trout 14 inches and longer were tagged
tempt Lo assess wmovement befween spring and fall. Four of
. Ilected since then, one by a Tisherman and three by electro-
Pishing., All were fﬁﬁﬁ@ downsiream {rom the section——one ahout two miles dowautireanm
and the oibers about five miles downsiream.

saction may support a small pepulation of resident vainbow and a popula~
tion of migratory ralnbow trout during the sgpring. If this is troe, it will be
di .1@01i to assess the effects of fishing harvest on the population.

Yellowstone Cutthroat. The population of Vellowstone cutthroats in this sec—
tion apppears o he rveceiving heavy fishing harvest pressure and also has fairly
low recruitment of young fish when compared to other sections of the river {Table 9).
Table % illustrates the 1987 and 1583 population estimates and the fishing harvest
during 1882 of three-yvear—cld and older Yellowstons cutthroat.

cpulation of age three and older cutthroat trout suffered a 527 movialicy
rate tween spring and fz1l, wmost of it fighing related. Uhen the 147 winter mor—
{aiit? vate is added to that, the population suffered a 66% annual mortality rate.

Considering the high mevtality rvate and the low recrultment in this section,

repulations which protect the cutthroat trout from fishing harvest should be con-
i 3 3
SIUered.

Corwin Springs. This section was electrofished in 1978, 1972 and from 1981~-1983.
Tseble 10 lists the number of two=year-old and older brown frout and Yellowstone
cutthroat in this section during the vears of the study. Rainbow trout have not
ween aped; data will be presented in a later report.

Brown tyoud numbers have [luctuated between 2014 and 3413 in the five years of
The number of hrown tyout longer than 14 inches has remeined fairly con-
except during 1981 when the population was considerably lower {Figure 5}.

owstone cutthroat have fluctusated between 1052 and 1677 ip the five years.
nt from the youngey vear classes varies considerably between vears
al population dramatically. Instream flows during the incubation
trout may be affscting the survival of young-¢f-the-ysar cub-
gpicts the mean DSeptember flow at Corwin Springs and the number
roat trout In the Corwin Springs study section twe vears later.

(‘D

and affects the Io
pericd of cutthros
throast. Table 12
of two~year-old cuty

While cutthroat troui are basically tributary spawners and the amount of spawn-
int in the viver is unkpown, river flows are an indicastion of tributary flows for
h trners are no measured data. There does appear to be a velationship between flows

of voung cufthroat trout.
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The annual woriality rate three-year~old and older =zutthroat varied during
rhe two vyears studied (Table 12}. Between he spring of 1981 and 1982, the annual
mortaility for two-year-old and older Yellowstone cutthreat was 71%. Between gpring
E.@Eﬁz and 1983, the annual mertality rate was 54%. The Jifference bhetween the two
ez?ﬁ may be attributable to fishing as 1981 was considersd a much better vear for
i r 1 rate during 1981 mayv be excessive and the pos~
sibiiity of more vestrictive regulations may be considered.

The 71% annual morvtalicy

Cutthroat trour arve wvulnersble to fishing harvest (MacPhese 1866)3. They tend
to be over represented in the catch when conparved o actual ﬂu‘;‘z% rg in the sirvean

{¥incent and Clancey 1980; Behnke 19833,

Hegtrictive regiza ong have been lmplemented in many areas in an attempt o
increase the number of ? arger trout. Oatch and release appears to be an effective
method for increasing the numbers of large cutthroat trout as it has succeeded on
wmany streams {(Lindland 197%, 1982, 18983; Johnson and Bjornn 1978). Other regula-
tions have alsc increased the aum’s}ez‘ of larger cutthroat trout such as closing
spawning tributaries te fishing (Thurow and Biorns 1978), which incrsased the num
ber of spawners and increased rveproduction. Minimum or maximum size limits have
produced larger treout in Yellowstone Park {Gresswell 1983).

Decreasing the dally possession limit may work if the number is set bhelow the
number that most fishermen are keeping. In the North Fork of the Clearwater River
a daily limit was decreased from 15 to 3 but it did not increase the number of
faryer cutihyroat trout {Johnson and Blornn 1978), while 2 3-fish limit on the 3t.
Joe River did increase the number of large cutthroat trout. Depending on the situ-

arion, a decrease in daily limit may or may not succeed {lLewinsky and Biovrns 1983}%.

Fs

Yellowstons Cutthroat Spawning Survey

suring the spring of 1983 over 1200 Yellowstone cutthroat were tagged in the
mzinztem of the Yellowstone HRiver between Cprwin Springs and Springdale. During
late June znd July of 1983 triburary streams in the same area were electrofished
to assess velative size of the spawning vun and to search for tagged fish from the
poianstenm of the Yellowstone. Tributary streams sampled included: Mol Heren, Cedar,
Tom Miner, Big, Emigrant Spring, MEEE E"‘e%}ﬁaa}ﬁ Spring, Shields RBiver, Mission and
Pererson cracks {Figure 63, The following sections characierize the spawning run
in each of the above wmeuntioned streams.

Mol Heron fresk. Table 13 1llustrates the dates the lower 500 feet of Mol Hervon
Creck was sampled and contains pertinent information about the run.

sampled on June 28t¢th when g few fish were Found.
o g:iﬁ the sampling season, but vipe females were
s was apparently near the peak of the spawning run.
she peratures £t this time were “;”eae:hing a maximum of 609 and the minimum in
rhe low 40=.

Ripe
found only on July 12th.  Th

Les




Six tap returns from the Yellowstone River were collected during sampling.
411 six of these had been tagged within owe mile of the mouth of Mol Heron Creck.

k. Tahle 14 illustrates the dates Ceday Creek was sampled and contains
informption about the vun.

The spawning run was [irst sampled on June 23vd when a few fish weve found.
After Julv lst, the number of figh collected vemained fzivrly constant until July
27th. There did not appear to be a definite peak to the run as the sex vatio of
males to femalss was clesest to 1:31 on two occasionsg~—July Bth and 22nd. Berg
{1875 feund the spawning rvun in Cedar Creek peaked when the water temperature
reached a peak of 54-56°F. This is consistent with the results of 1983, as the
run peaked when the maximum water temperature was in the 349F range (Table 14}.

e

FEighteen tapg returns [rom the Yellowstone River were collected during sampling.
Six of these were tagged upstream from the mouth of Cedar Creek and 12 were tagped
downstream from the mouth of Cedar Creesk.

The furthest distance that a tagged fish had covered to enter Cedar Creek was
from ahout one mile dowstream from Tom Miner Creek, a total distance of about &
1

tes. Berg {1975) found fish from ag far as 12 to 14 miles downstream had entered
Cedar CUraelk.

Most Fish were captured only once during samplingihowever, of the fish that
were captured on more than one occasion, males tended fo remain in the ares Jonger.
OFf the muliiple recaptures, males averaged 12 dave between first and last capture
while females averaged 6 days. Berg (1973) stated that males either entered the
stream more often or stayed longer than females. This is confirmed by the 1983 data.

Table 15 depicts the mean size of Yellowstone cutthroat captured during 1981 and

1983 sampling compared to sampling during 19732 and 1974. The average size and per-
cent of fish longer than 15 inches has decreased since 1973-74. This could be a re-

f g
sult of shing pressure in the Upper Yellowstone. Fishermen may be harvesting the
larger fish and therefore the spawning run is composed of smaller fish.

£
H

Tom Miner Creek. Table 16 contains dates and other pertinent information charac=-
terizing the Yellowstonme cutthroat spawning run into Tom Miner Creek durinmg 1983.

The gpawning run was first sempled on July 6th., Earlier sampling was ineffee-

tive due to high water. The peak of the spawning run sppears toe have occurred in
early July when maximum water Lemperatures were in the low 60s. The sex ratio was
1:1 on July 8th. This was also the time period when the highest number of females
werse captursd. g

Twelve tag refurns from the Yellowstone River were collected during sampling.
Three of the returns were tagged upstream from Tom Miner Creek and nine of the re-
rurns were from downstream from Tom Miner Creek. The furthest distance a fish ni-
grated to spawn in Tom Miner Creek was one tagped 28 miles downstream. Ancther
migrated nine miles upstream to spawn in Tow Miner Creek. Males tended to stay in
the area for a longer period of time as four were recaptured once in the creek and
no females were captured more than once In the creek.

= Ea

i.ri



wtrates the dates thar 1000 feet of Big Creek pear US 89
were i

pertinent information about the spawning run.

“;g 1983 indicated the spawning run in Big Creek is Tight. A to-
stone cutthroat trout were captured in three survey samples
Ing run is nob coxiensive.

¥

oWer section of Big
ion. This e¢eould

{reek dries up many vears as a result of dewaterin
N B g‘:
igh {Barg 19753,

i
g the Yellowstone culthrost spawning run to

o
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tlowstone River was collected during sawm
mi

3

pl
grant Bridge and had mlgrated sight mile

ng. This
u

i
es upstrean

Mill Creek was slectrofished on four occasions during 1983 between June

20th. A torzl of four wigratery Yellowstone cutrthroat were captured,

none of which was previously tagged in the Yellowstone River. The lower section of
Miil Creek is dewatered in many years during the late summer. This could be detri-
mental Lo the Yellowstone cutthroat spawning wmigration.

ichonald Spring Creek. Table 18 illustvates the dates Mebonald Spring Creek was
sampled and contains pertinent Information about the run.

The spawning migration in McDonald Spring Creek was sampled three times berween
June 23rd and July 7th. The sample on June 23rd produced the most fish and it de=
clined there after. Female cutthroat were not captured during sampiing. The pesk of
migrabtion may have been finished before zampling began.

No tag returns from the Yellowstone River were collected. However, a fisherman
captured a fish that was tagged in McDonald Spring Creek. It ws caught on Octoher
Loeh approxwimately 20 miles downstream from the mouth of HMcDonald Spring Cresk.

Petersen Ureek. Table 1% illustrates the dates Peterson Cresk was sampled and con—

tains pertipent information about the run.

The spawning migration in Peterson Creek was sampled bhetween June 20th and July
Sthe Tha total number of sh was fairly constant between June 20th and July Ist,
and declined after that. sex ratio approachedi:l on June Z4th; this may have

heen zhe pesk of the run. %anzmum water temperatures abt this time were in the high
50z and low 60s.

fi
Th

Seven tag returns from the Yellowstone River were captured in Peterson Creek.
ix of the returns were from downstream Ffrom Peterson Oreek and one was from up—
stresw. The furthest a tagged fish had migrated to spawn in Peterson Creek was five



Creek, Shields River and Mission Creek. These waters were also sam~
i during the same time period. MNo migratory Yellowstone cutthroat were captured
in these waters. Berg {1973) documented a spawning migration intc Emigramt Spring
Creek; future sampling may delineate the gize of this rum.

Summary of ¥Yellowstone Cutthroat Movements

ral

in 1983 indicate Yellowsifone cutthroat tend to live downstreanm
from rheir spawning tributaries. Four streams were found te support sitvong runs
cutthroat: Mol Heron, Cedar, Tom Miner sand Peterson creeks. The streams ia
Valley do nob appear Lo suppori strong spawning runs of culthroat
trout and as a result, there appears to be some upstream movement from Paradise
Yallev into the Tom Miner Creek ares for spawning purposes. This 1s apparent from
rag returns in Tom Miner Creek as well as a fish captured on May 27th that had
moved upstream from the Mill Creek Bridge section to Carbella in less than one
month. A fisherman veturned a tag from a fish he had caught on September 3vd npear
Tom Miner Creek which had been tagged on May 5th in the Mill Creek Bridge section.

o3
f e

&

watering of tributaries in Paradise Valley may well be limiting the repro-
dustion by Yellowstone cutthroat im that area. Table 20 depicts the spring number
of two-year—old cutthroat trout per mile in the four study sections of the Yellow-
stone Hiver.

Two—vear—ocld Yellowstone cutthroat ave between 7 and 10 dinches in the spring

nrobably a good indicator of recruitment success. The number of tfwo-year—
olds in the spring of 1982 was highest at Springdale and Corwin Springs. Mill Creek
Bridge and 9th Street Bridge had fewer two-year-olds, probably because of poorer
reproduction in that section of river.

The number of two-year-olds in 1983 was fewer than in 1%982. This may be a
result of poorer rveproductive succese in 1981, During 1981, flows tended to be
quite low when compared to 1980. TFlow data are not available for the spawning
rributaries of the Upper Yellowstone, but in general 1980 maintained more consis-
¢ flows in all streams than 1981. 1t is possible 1980 produced a larger year
1a of Yellowstone cutthroat than 1981 for this reason. Continued data collection
should help define the needs of Yellowstone cutthroat in the Upper Yellowstone.

n migrate from large bodies of water to small streams for
s. HMallet (1%63) found seasonal movements of cutthroat
. Idzho to be related to icing of tributaries. Johnson
out moving as wmuch as 40 miles  in the Flathead River;
ulate as to why. Most migrations appear to be related to
7%, LaBar {19713, and McCleave and LaBar {1972} found cut-
o

spawning. Melleave {1

throat trout T me to & particular stream after being displaced from it.
Berg (19795) illustrated cutthroat trout in the Yellowstone River homed to Cedar
Creek. It 1s possible these fish are returning to their natal stream. 1f this is
£he case, the fish which are moving upstream in the Yellowstons River may be rve-

7
rurning te their natal stream. It is possible the creeks in the upper basin are
rting cutthroat trout populations in Paradise Valley. Miller (1957} found

5

ey cubthroat frout tended to drift downstresam while wmature cutthroat trout




T

were morse sedentary. LD this is occcurring ip the Yellowstone River, the young cut—
throat may be driftiog downstveanm from the upper basin to supplement the population
in Parvadige Valley. This could be the veason for the lower number of two-vear—olds
in Valley compared to Corwin Sprivgs.  Some non-spavwning movement ofcurs
in the Yelliowstons River bub most cutthreat caught in the Yellowstone River were
capturcd vear the arca of tappling. Ball and Cope (19613 found less than 15% of
aduli cutthroar %z@ﬁt apawn every vear; Miller {1957

were sedentary in Gorge Creek, Alberta.

3 found adult cubthroat trout

.

Shields Hiver

The Shields River is chavagcterized by unstable eroding strsam banks caused by
fregusnt hipgh water and man made chapnel alterations (Batchelor 1983}). Alsgo, por-
tions of the stream are dewatered during the irrigation season.

Two sections of the Bhields River were studied during 1%82~19%83: the Convict
Grate section f8ite 13, located near the mouth, and the Zimmerman sectlon {5ite 3},
tocated north of Wilsall (Figure 7}.

kY

Convict Grade. This section has been electrofished at irvegular dntervals in the
wast 10 vears. Population estimates were completed in 1972, 1974, 1975, 1978, 1979,
1982 and 1983.  The 1972, 1974, 1975 and 1978 estimates were completed during the
fall: they will not be included in rhis discussion. Tables 21-23 illustrate the
spring population estimates from this section during 1979, 1982 and 1983,

frown trout nunhers decreased between 1979 and 1987 and then increased in
1883 to a level similar to 1979. Fainbow i{rout alse increased belween 1982 and
1983, Mountain whitefish numbers have decreased between 1979 and 1983; however,
the difference may not be significant.

Zimmerman.

Brown Trout. This seection was electrofished at irregular dntervals in the
nast. Population estlmates were collected dn 1975 and 1978-1%83. The following
digcussiocn pertaing to the data collscted from 1980-1983,

Further collection will be needed before any conclusions may be drawn as Lo
the status of the younger age groups, so the following discussion pertains to threse-
vear-old and older brown trout. Table 24 depicts the population estimates of three~
vear~old and older brown trout and wmortality rates betwsen population estimates.

The trend in pouplatvion estimates suggests mortality rates during the winter
are generzlliy about 117 or lower, while mortalicy rates during the summer months
sre considerably higher. This could be a rvesult of supmer dewatering. Figure 8
deplcts the summer flow patterns in this zection from 1%81-1983.

Benending upo the vear flows fend to be lowest during mid-Aupust through

? t o 3 find ?

mid~Sentember: th lowest flow rvecorvded was £.4 ofs during Sﬁ@ﬁéﬁber 1981, The
3 &

] T



wintey

averwinier

result of low populations in the fall which
competition and therefore display insignificant wmovtality.
cp temperatures do not appear to reach a point which would be detrimental to
trout. Figure 9 depicts water temperatures In this section during 1982 and 1983.
The blphest vecorded femperature in the section was 70°% in August 1983. However,
durinp 1981 and 1982 the water temperature never reached 709 {(Clancy 19833,

tain Whitefish. Table 25 depicts the numbers of mountain whitefish per 1000
1is secbion during the spring of 1979 and 1981-1983.

Mountain whitefish populations appear to have increased between 1979 and 1981
and decreased hetween 1981 and 1983,

hidivy. The turbidity measurements collected during 1982 and 1983 are presented
Figures 10 and 11. Turbidity tends to be higher at Site 1 near the mouth of the
Shields River. The turbidity during 1982 fluctusted between January and July as in-
termlttent thawing during ware weather would cause higher readings. The turbidity
then drops off dramatically when high water recedes during July.

i

el

Yellowstone River Water Temperaturves

The five—day mean maximum water temperatures for 1982 and 1983 at Grevbear and
Livingston {Carter Bridge) are presented in Figures 12 and 13, respectively. As
previously noted {Clancy 19833, during the peak temperature period {which is during

ate July or Avgust} Greybear reaches higher temwperatures than Livingston. During

2 ;em?ez&iuxes at Greybear did not reach as high as during 1983, when the five-
day mean maximum was over 709F. However, the water temperature did not remain in
e /0% range for as long as it did in 1981 (Clancy 1983). This is probably re-
ated to flows and amblent aly temperaturss.

s h;  lies south of Livingston in Parvadise Valley, has had s rep-
for 35& ng good catches of trout and vellow perch {(FPerca flavescens).

Gill net surveys in the late sixties and early seventies indicated vellow perch
aged between 7.3 and 8.3 inches, while rainbow trout averaged between 10.7 and

irel {(Pigures 14 and 15). A survev in 18977 revealed that the situstion had
vellow perch had overpopulated the lake. Subseguent stunting of perch
trvout occurved as they avevaged 6.2 and 8.0 inches, respectively.

ke was rehabilitated with rotenone and by 1I%78 the average size of hoth
-*reaseés In an effort to control the perch populatien, fingerling walleve
on vifrsumy were Intvoduced ipto the lake. The average size of perch and

¢

ot e

frout im-msaeé in 1979 and leveled off in 1980. By 198! the average size of perch .



bo pre-vehabilitation levels and rainbow trout size had decressed o

Metring efforts in 1982 and 1983 indicated perch had remained stunted {(Figurs

i14}. Rainhow trout size increased; however, few trout swmaller than 10 inches were
coliected, It 1% not known why swaller rainbow trout were not collected in 1982
arnl 1983, The walleve reached an average size of 14.7 inches by 1982 and 16.2 inches

- Aliﬂﬁ%?% the walleve are preving on the perch, it is apparent they cannot
ors adegquately to increase the average size of perch.

Fe

The original plant of walleye in 1%79 consisted of 190 adults and 350,000 finger—

ihe fingerlings are the cohort that averaged 16.7 inches in 1983, The 1%80
of walleye counsisted of 100,000 sac fry. This ecochort has not agpeafad in
h#izﬁCtEﬂﬁﬁg and it appears that this plant failed.

The success of walleye introductions has corvelated with stocking densities,
size of stocked fish, and timing of the iIntreduction. Carlander er al. (1960} found
stocking rates of 5000 fry per acre resulted in signficiant contributions to the
fishery. Stocking vates less than this resultsd in poor contributions to the fishery
in Bailey Lake, stocking rates have heen 250 and 500 fry per acre. MWomot ot 2l. (1%77)

found Introductions of walleve fry are most successful vhen stocking is timed to cor-
vrelated with forage fish spawning. In the future it would be advantageous to stock
walleve as Fingerlings in an effort to increase survival.

Stream Protection

The qaa}‘ v of fish habitat is the most important variable in controlling fish
populations. Eeﬁ high quality fisheries habliat dis destroved, no amount of fisheries
management will bring the fishery back to its originmal level. Quality water, plentv of
ir

%Bd a stabie streambed are the most important elements to provide a fishery. The
vone River water reservation of 1978 has provided some instream flow protection
ics and state water gquality standards give that water some protection from
. However, without vroper streambed and stresmbank wmanagement, these two
eﬁeug%@ The Stream Protection Act of 1963 and the Natural Streambed and Land
tion Act of 1975 have given the physical stream much needed protection. The
ment spends a great deal of time enforcing these two laws in the Upper Yellow—
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During 1982 and 1983 the Department imnspected 10 projects in Park County ander
the provisions of the Bircam Protection Act, Alsc, the Department inspected 8% pro-
jects din VYark Tounty and 21 projects in Sweetgrass County wnder the provisions of the

Marural Streambed and Land Preservation Act.
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Table 1. VJPopulation estimstes of two-year—cld and older brown, rainbow and Yellow-
stone cutibroat treut in the Springdale section of the Yellowstone River

{807 confidence intervals in parentheses).

Year Drown Trout Bainbow Troutl ?@ES@WS?{E¥LEE§EEEKE§“
1982 1158 (+ 166) 1137 (+ 201) 1915 (+ 641)
1983 1032 (+ 14%) 1095 {+ 239 800 (+ 1213
Table 7. Yellowstone cutthroat age structure in the Spriangdale section of the
Yellowstone River during 1982 and 1983,
AGE CLASS
YEAR 11 1i1¢+)1 IV
14987 1677 237
19873 e 523 106
L This pumber is for three-vear-sld and older trout in 1982,

table 4. Population estimates of rainbow and brown trout longer than six inches
in the 9th Street Bridge study section during the springs of 1%73-1978
and 1981-18%83 (80% confidence intervale in parentheses).
Yoor Rainbow Trout Brown Trout
1973 4637 {+ 878} 2268 (+ 615
14974 8692 (+ 1358) 2453 (+ 3723
1975 — 2024 (+ 6973
1976 FO45 (+ 10145 1868 {+ 4443
1977 8680 (+ 1669) 1501 (+ 366)
14978 93592 {+ 1578} 2435 (+ T30
1981 9643 (¥ 210531 4061 (F 135332
1982 97656 (+ 1496) 2173 (% 468)2
1983 7280 (F 697 1687 (* 23137
E

This estimate
than &

is for trout longer than 10 inches.
would be higher.

The figure for trout longer

inches

iz for trout lenger than 8.5 inches.
would be higher.

B3

The figure for trout longer

Tia i o
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o
£
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Table 4. The number of 16-inch and longer rainbow trout in the Yth Street Bridge
section during 1981-1%83.

Season Year Humber of Fish
Spring 1981 15734

Fall 19481 1607 (1 536)

Spring 1982 1325 {+ 481)

Fall ig82 $h2

Spring 1983 329

Fall 1983 607 {+ 229

Table 2. The number of Yellowstone cutthroat trout in the 9th Street Bridge sec~

tion of the Yellowstone River during the springs of 1982 and 1983.

AGE CLASS

YEAR 11 177l v+
1982 374 152

1982 — 303 48

L This number is only for three-year-old treout in 1983, but is for three-vear—old
and older trout in 1982,

able 6. FPopulation estimates of brown trout in the Mill Creek Bridge section of
the Yellowstone River during the springs of 1981-1983 (80% confidence
intervzls In parentheses}.

SIZE (IN INCHES)

YEAR 6.0-9.8  10.0-13.9  146.0-17.9  1B8.0+ Total
1981 724 1367 286 :

1982 760 1321 294 2567 (+ 364)
1983 338 384 585 145 1450 (F 187)

Ly




Table 7.  The number of vearling brown trout in the Mill Creek Bridge section
during the £z11 of the years indicated.

Year Humber of Yeafiiﬁgﬁ
1980 1665
1981 1592
1982 1820
1983 477

Table 8. Population estimates of lbé—inch and longer rainbow trout during the time
a7

pariods indicated in fhe Mill Creek Bridge section of the Yellowstonse
River.

Season Year Number

Spring 1981 12499

Fall 1981 246

Spring 1982 204

Fall 1982 144

Spring 1983 331

Table 9. TPopulation estimates and mortality vates of three-year-old and clder
Yellowstone cutthroat in the ¥Mill Creek Bridge section of the Yellow-
stone Hiver.

M, April, 1982 + 214
Fisherman Harvest - 64 1 5oy Mortality

Other Mortality = 48

M, September, 1982 102
Hortalitcy - 30 14% Mortality

{IV+y N, April, 1943 72

-
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Tabie Population estimates of two-vear-old and older byown trout and Yellow-

stone cutthrost in the Corwin Springs study section of the Yellowstone
fiver during the vears indicated.

VYear Brown Trout Yellowstone Cutthroat
1978 2746 {+ 3243 VALTZ {4+ 4645
1979 3413 (+ 635) 1652 (+ 277)
[ L4 (+ 391 .
1882 2554 {+ 386) 1677 (& 340)
1583 2214 (+ 347) 1317 (+ 283)

Table 11 Two~vear—-old and older Yellowstone cutthroat and annual mortality rates
in the Covwin Springs study section of the Yellowstone River.
AGE TLASS

YEAR 1T ITI+ Iv+ Movtality

1881 671 71 %

487 o988 491 196 54 7

1983 352 6846 318

Table 17 Mean September flows at Corwin Springs and numbers of two-year—old Yel-
lowstone cubthroat trout two vears later.

Year Flow {cfg) Number Two-Year-01ld (2 vrs later)
1975 2263 831
1877 1381 389
1880 2188 YEs
1981 1416 352




Table 13. Dates, sex ratios and water temperature characterizing the Yellowstone
cutthroat spavwning run in Mol Heron Creek during 1983,

Number Humber Number Sex Ratio Water Temperatures
Bato Males Females dnknown Total MiF Maximum Mindmum
6728 2 ¥ 2 4 - 58 44
7701 2 g i 3 . 50 47
7705 i 8 & 1 s 56 44
7/1 4 3 G 7 413 &0 42
7715 1 o 0 1 - 60 45
7/19 5 0 g 5 - 56 41
7122 3 G G 3 o &0 44
1727 Z g 3 5 ~— 61 45

Tahle 4. Dates, sex ratios and water temperaturss characterizing the Yellowstons
cutthroat spawning run in Cedar Creek during 1983.

Hamber Humber Mumber Sex Ratio Water Temperatures
Dare Males Females Unknown Totall M:p2 Maximum Minimun
5/23 3 0 i 4 e 51 L
6728 4 3 1 & 4:13 53 34
7/01 8 2 3 13 11:3 50 40
7705 & Z 5 13 4:1 52 38
T/08 g 7 i 17 7:6 54 43
7712 g 5 0 13 7:4 o s
7715 10 = O i5 2:1 54 42
7719 8 7 i 16 321 53 38
7722 & 7 th 15 g:7 55 38
7727 Z 1 i 4 2:1 54 L

L BRelow culvert onlv.

< Both akove and below culvert.

- G



Table 15. Mean size and percent of fish longer than 15 inches in Cedar Creek
spawning vun during the years indicated.

Parameters 1973~74 (N=33) 1981.,83 (N=1086)}
X Length 14,3 13.2
4 »15 inches 36 i3

Tahle 16. Dates, sex ratios and water temperatures charvacterizipg the Yellowstone
cutthroat spawning run in Tom Miner Creek during 1983,

Number umber Humber Sex Ratio Water Temperatures
Date Males Females Unknown Total MiF Maximum Minimun
77046 g & i i% 3:2 61 40
7/08 a & o 16 i:1 &2 &6
7712 7 i 2 10 7:1 55 44
715 7 3 & 16 7:3 58 L2
IFaL g 3 1 1z 5:3 62 43
Yy 5 G 2 7 - &4 435
7727 & i 5 g e 56 &5

Table 17. Dates, sex vatios and waler tempersture chavacterizing the Yellowstone
cutthroat spawning migration in Big Creek during 1983,

Humber Humber Sex Ratio Water Temperatures
Date Males Females Total M:F Maximum Minimum
Tion o i 1 - 57 38
7715 i G i — 61 39
720 i i 2 i:1 61 40

= F



Table 18. Dates, sex vatios and water temperatures characterizing the Yellowsione
cutthroat spawning run in McDonald Sprinmg Creek during 1983.

Humber Bumber Number Sex Ratio Warer Temperalures
Hate Males Females Unknown Total MeF Maximum Minimunm
6/23 4 0 g 4 -
6729 i g 0 i - 58 44
7707 { { i e —— 63 46

Table 19. fBates, sex ratios and water temperatures chavacterizing the Yellowstone
cutthroat spawning run in Perterson Creeck during 1983

Number Mumber Number Sex Ratio Water Temperatures
Bate inles Females Unknown Total M:F Maximum Minimum
6720 4 1 5 10 413 59 bt
6724 3 3 ) B 5:3 28 G4
6/28 5 1 2 g 3:1 &0 48
7/01 8 1 1 10 8:1 60 49
7705 2 G G 2z e 60 45

Table 20. Two—-year—-old Yellowstone cutthroat per 1000 feer in the four study sec—
tione of the Yellowstone River during the springs of 1987 and 1983.

STUDY SECTICH

YEAR Corwin Sorings Mill Creek Bridge dth Street Bridge Spr.
1982 35.8 24.8 14.4 66.5
1983 12.8 8.4 — -




Population estimates of brown troub per 1000 feetr in the Couvier Grade
section of the Shields River during the springs of 1979, 1987 and 1983.

SIZE {IN THCHES)
YEAR G.0=9.9 16.6-13.9 i4.0-17 .8 18.04% Total
1879 16 25 10 1 52 (+ 13}
1982 kS 14 11 i 34 (+ 5}
1983 15 18 1% i 48 (+ 93

Table 27.

Fspuiatisﬁ estimates of vainbow trout per 1000 feet in the Comvict Grade
section of the Shields River during the springs of 1987 and 1983,

SIZE (TN INCHES)
1G.6-13.9

YEAR 6.0-9.9 14.0-17.9 18.0+ Total
1982 14 17 1 - 32 (+ 12)
1983 27 21 1 - 49 (¥ 16)

Population estimates of mountain whitefish per 1000 feet in the Convict
Grade section of the Shields RBiver during 1979, 1982 asnd 1983.

YEAHR

SIZE (IN IHCHES)
£.0~9.9

i0.0~13.9 14.0-17.9 18.04 Total
1579 391 274 14 - 679 (+ 185)
1982 . 233 8 - 613 (+ 131}
1583 251 277 il - 379 (+ 943




o

Table Z4. Population estimafes and mortality rates of brown trout in the Zimmerman
section of the Bhields RBiver during the vears indicated (expressed as
number per 1000 feet).

AGE, MORTALITY RATES (%)

Time Period IIT+ IV ¥ - sl § - i

Fall, 1980 74 11
Spring, 19581 23 Hh 55

Fail, 1481 25 30 9
Spring, 1982 25 50 i6

Fall, 1982 1% 37 4
Spring, 1983 45 54 56

Fall, 1983 27 24
1 ¥ - 5 indicates mortality between fall and the following spring; 5 - F indicates

mortality between spring and the following fall.

Table 2%, Population estimates of mountain whitefish per 1000 feet in the Zimmer—
man section of the Shields River durdng 1979, 1981, 1982 and 19871,

SIZE (1F INCHES)

YEAR 6.0~9.9 10.0-13.9 14.0-17.9 18.0+ Total
1979 74 270 21 1 366 (+ 103)
1981 - 512 22 — 534

1982 — 312 17 — 329

1983 - 215 15 — 230
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Figure 1. Map of the Upper Yellowstons River showing the location of the
four study sectiong.
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Figure 4. The length-weight relationship of rainbow trout in the 9th Street
Bridge secfion of the Yellowstone River during September of the
vears indicated.
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Vigure §. Tributaries te the Upper Yellowstone River which were sampled for
Yellowstone cutthroat spawning runs in 19831,
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