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ARSTRALTY

Hrown trout fonger  than 16" in  the Yellowshonrns Hiver
continue to decline in  numbers possibly as a resuit of poor
verrulitment. Yellowstone cutthroat also declined, gexcept on the
catch and release sections. Growth of brown and cutthroat trout
is poorest near Livingston, where overall populations of trout
are highest. angd  at Corwin Springs where water temperature is
lowest. The 1983 vyear class of cutthroat ftrout is expected to be
weak az a vesult of low streamflows 1n spawning tributaries.

Mountain whitefish populations are about half as high in
1984 as in 1%73. The populations of mountaln whitefish and brown
trout in the Shields River appear to bDe stable,

Many streams  in  the area were sampled and are discussed.
Mi1l Lreek and Sixmile Creek were studied in detsil and JTulure
data needs are discussed. Easitern brook trout have been gaining
dominance over Yellowstone cutthreoat in low gradient tributaries
af the Shields River.

Yelliow perch in Delley Lake have incresased in average size
since rehabilitation in 1984. Walleye have disappeared from the
lake, but  appear to have preyed hesvily on stocked reinbow trout
during 1982 and 1983. Summerkills of rainbow  trout during 1983
andg 1984 have occurred.

Stream profteciion efforts are discussed.



ORJECTIVES AND DEGREE OF ATTAINMENT

1. To determine Tish populations on at  lezast two established
study sections on the Yellowstons River and one established study
section of the bhields River. Data included in this report.

2. To monitor water temperature at three established sites on
the Yellowstone River. Data for one site included in this
report.

3. To assess walleye planting success in Dailey Laks. Data

included in this report.

4. To mitigate pr enhance habitat alterations due fo
agricultural, residentials; wmining or industriel develapment.
Data included in this report.

BALDKGROUND
The Yellowstone River basin recetved instream flow
orotection through the Order of the Beard of Natural Resources on
December 15, 1978, With this reservation of water the

Department of Fish, Wildlife and Parks was instructed to updats
ang enhance 1tz justification for receilving the allocation.
Continued monitoring of the Yellowsione FHiver fish populations is
reguired to lsarn more abgut the relationship between streamflows

and fish populations.

Recent information suggests that flshing pressure may be
altering the population structure of trout i  the upper
Yellowstonse. During 1984, fishing regulations were changed on
the upper 30 miles of the Yellowstone River to protect the
Yellowstone cutthroat trout (Salmo cilarkil bouvieri) population
from overexploitation by fishermen. Iin a shorter reach of the
river,; vainbow trout (Salmg gsirdnevi) and brown trout (Salmo
itrutta) also received additiconal protection. To document the
effects and to understand the reasons for change annual
monitoring should be continued.

When the Yellowstone Heservation was snacted; the tributary
streams also received instream Tlow protection. The Shields
River suffers from annual dewatering which appears to be limiting
the fish population, Continued monitoring of the fish
populations in this siream should be maintained o fry and
undercstand the relationship dewatering and unstable streambsds
have on this population.

Tributary streams which support a SOBWTTL NG run of
Yellowstons River fish have been sonitored to Ery to understand
their role in maintaining high guality fish populations in the




Tiver., This relationship should be sxplored fTurther. Resident
pogulations in these and other trabutaries are Deing monitorsd on
a regular basis to watch for changes in these populations over
Lime.

The Dalley Lake fTishery i1s composed of yvellow perch {(Ferca
flavescensts rainbow trout, walleye (Biizpstedion vitreuml,
langnose sucrker {(Catostomus calosiomys). and white sucker
{Catostonus commersonil),. Management eFfforits of this water hsve
heen complicated recently by poorily understood summer Tishkills.

The Yellowstone cutthroat appears to inhablt only a small
portion of its historic range (Hadley, 1984 . The best way to
test a population for genetic purity 1s by slectrophoretic
analysis. A sample from various streams in the uUpper Yellowstone
drainage was collected during 19846 to compare the results with
the expected conditions as described by Hadley {(1984:).

The Deoparitment of Fish, Wildliife and Parks i1s responsible
for protecting and enhancing the fishery resource  in Montana.
The Stream Protection Act of 1943 and the Matural Streambed and
Land Preservation Aact of 1975 wesre passed by the Montana
legislature in order to give the Depariment the abillity to
protect the physical integrity of streams. These laws have bheen
a valuable ald in protecting the fishery resources 1n Montana.

PROCEDURES

Fish populations  in the Yellowstone River were sampled with
an 18-foot aluminum boat powered by a %0 horsesepowsr cutboard
motor with a jet unit. The boat was eguipped with a double boom
system similar to those described 1n fNovotny and Priegel (19713
and Peterman {(1978).

Spring population estimates were calculated using the
Chapman modification of the Peterson Tormulas (Ricker, 19735,
The method iz further described by Vingent (1971}, HBestween three
and five sampling runs are reguired to obtain =sach estimate.
Alen, elecirofishing was conduected on other areas of the river o
characterize spawning concentrations and to tag fish for movemsnt
studies., 611 movement was documenited using individually numbered
Floy FL-688B anchor tags. The caelculations of weekly mepan sizes
in the text is for all Fish during that sampling pericd. while
the calculation of total mean size fovr the season is for only new
fish,

Sampling of spawning migrations and resident populations
in tributary streams was ususlly done with a generator powered
backpack unit. Larger sitreams were sampled either with a bank
shocking system or & mobile, boat mounted wunit.

Acing of Tish was dong using scalies ang comparing them o



the scales of "known  age” fish from the same population. Brown
trout aging waes considered to be valid using this method, howsver
Yellowstone cutthroat aging has many inherent difficulties
{lLentsch and Griffith, 198B&. Jensen and Johnsen, 1982 . Fainbow
trout aging 1s also difficult.

Water temperature in the Yellowstone River was measured with
a Tavyvlor 30 day recording thermograph, everywhere else
tempperature was recorded with max—min thermomeiers. Sireamflows
were measuresd with a hand held current meter .

Fish samples in Dailey Lake were tollected with 125-foot
gxperimental gillnets.

Genetic analivsis of Yellowstons cutthroat was done at the
tniversity of Montana Genetics lab. Generallvs: a minimum of 25
fish is ecptimum for each sample. However, 1in many Cases
a smaller number of fish were sampled.

FINDINGS
Yellowstone River

The four population sectieons which are sampled annually on
the Yellowstone River are marked 1n Figure 1. A fifth population
section wasn samp led for mountain whitefish (Prosopium
williamsoni) during 1586, GOther areas where electrofishing 1s
dong on a regular basis iz also indicated in Figure 1.

Brown Yrout

Fopulations. The number of 1& inch and longer brown trout per
mile of the four study sections during each vyear of sampling is
1llustrated in Figure 2. In general; the populations of these
laroe brown have been declining since 1982. This may be the
result of weak yvear classes of two year olds during 1982, 1983,
and partially during 1984. Sando (1981} studied brown trout fry
in the Yellowstone River and found that they did not essocciate
with cover. Thiz may resulit in brown ftrout being succeptible to
oraedation. White and Hunt (19469 found that 1 year old brook
trout competed with young of the year,; Causing regular
fluctuations in  the population. Data collection in the future
should atitempt to identify the causes of fluctuating numbers of
small brown frout in the Yellowstone River., Figure 3 illusirates
the numbsr of ftwo vear old brown trout per mile in  the
Soringdale., Pth Street and Mill Creek Bridge study sections. The
weak year classes of  the early 1980°s may be reflected 1n the

declining
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Figure 1. Map of the Upper Yellowstone River.
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populations of  larger brown  trout :n the mid 198B07s. A strong
rovrelation exists between the nusmber of 2 vear old brown trout
and 3 vyear old brown trout one year later {(r=.91,p{.01), Nelson
{1987) found this same relatlionship in the Beaverhead Hiver.,
Montana. This seemingly obvious relationship indicates that a
wealk year class of two vyear olds will subseguently result in
lower numbers of older fish yvears later.

Erngstrom-—Heg (19846} found that the number of yearling brown irout
rontrollied the number of large brown troult avaelleble to fishermen
i fTuture vears. Jensen (1771 found that minor incregases in the

mortality of yvoung of the yvear trout was refiected in decreased
avallabiiity of adults vyears later. If the relationship is
consistent with older fish in the ¥Yellowstone River. the

recruitment of small fish into the population may be one factor
rontrolling the number of large fish. Alss if this is trues the
numher of large fish sheuld begin to increase in the near future
as a result of the strong year classes of 2 year elds In 1984 and
1985 . Brown trout reach 16 inches in length at four to six years
of age (Figure 4j. The two year old year classes of 1984 and
1985 should be reflected as 146 inch and larger fish in the next
few years, The [Dorwin Springs population was not included in
thiz analyvsis because of uncertainty in aging of these fish.

Table § indicates the annual mortality rates of brown trout
in the Springdales, 9th Street:; and Mill Creek Bridge study
sections.,

Table 1. Anmnual mofta}ity rates of II and I1I+ brown trout in
the Springdale,s Fth Streets, and Mill Cresk Bridge study
sections during 1982-19485.

Springdale Yth SBireest Mill Creek Bridge
IT I1I+ 1T Til+ IT Iiiem
1982 - 45 i3 &4 34 &9
1983 21 44 27 19 ) 4
1584 45 49 bé 55 52 5&
1988 23 34 43 57 el 27
% 30 44 37 49 4] 37

% The 1983 population estimate of 111+ brown trout may have been
an underestimate.

Mortalities of brown trout vary considerably between yvears,
Thia Fluctuation is not well understood and may be identified by
further sampling. The msan mortality rates of the 111+ brown
trout  1n the threes sections is not sxocessive. Howsvers 11
recruitment is poor, these moderate moviallity rates could be
significant. Alsgo, thess low mortality rates undoubtediy are not
uniform for =zach individual age group over three vyears of age.
Aging can only be applied to three yvear old and younger fish
with confidence. This leaves the moritality rates of ithe oidest
fish in guestion.
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The decreass in  the brown ©trout population bas occurrced
under a situation of moderate moritalitvy. This points again to
the importance of strong recruiiment to the adult population,
Mowever, it also indicates that when recruliment 1s  poors
moderate Tishing harvest may be debrimental foc the adult
popuilation. Frngstrom-Heg (1986} found that when recrultment is
poor and harvest is expected to be high; stocking of fingerling
Brown trout  was required to supplement the natural production in
New York streams. Ariother solution to maintaining the adult
population would be to limit harvest of adults.

During 1984, the regulations bon the Mill Creek Bridge
section of the Yellowstone River were changed. The gensral 5
fish bag 1imit was changed to a more restrictive slot limit of &4
under 13Y and 1 over 22", Alsos only artificial flies and lures
may be wused on  this section. Since that change, while overall
numbers of large brown have decreased during 1985 and 1956 on the
other three secrtions: the 1984 population of brown trout on the
Mill Creek Bridge section increased slightiy. The increase is
minor  and should be assessed in 1987 to document whether the
regulations are having & positive effect on the population.

Migration and Bpawning. Brown trout spawn in the mainstem of the
vellowstone River during November and December (Clancy, 1983).
Some mavement also takes place into spring creeks fTor spawning
DUrposSes. Sampling of major spawning areas upstream  of
Livingston has been undertaken in recent years and the data
collected in 1983 and 1984 is presented hers.

Clancy {(1985) discussed spawning in three major side channel
areas by brown trout. The following informaticon is supplemental
to that discussion,

Fing Creek channels. This area is used extensively by brown
trout and to  date has been identified as the heaviest
roncentration of spawning brown  trout  encountered. Table 2

iliustrates the number and size of fish captured 1 this
roncentration during 1985 and 1986,

Tabla #,. Vital statistics of brown trout longesr than 14" captured
in the Pine Cresk Island aresa during 1985 and 1786,

Date Males{dlength) Femalesixlength) Females condition
1585

10/14 34 (1423 25 (18.0) not emitting eggs

11/ a0 (17,9 L (16.4) all congditions

Total Fh4o{17.2) 71 {17.0)




1986

1076 21 {16.2) ab (15.8) not emitting =ggs
1021 &3 (146.9) 56 (17.33 emmitting ®ggs
1173 B2 (1&.47 51 (16.30 all conditions
11/20 57 (17.13 34 (16.10 all conditions
Total 283 (1&6.71 169 (146.5)
The mean size of brown trout  in the spaswning concenitration was
the smallest sinmce sampling began in 1983, The spawning appears
to begin in late Octobher or early November each year.
Table 3 summarizes the tagging locations of brown trout

that moved over a mile and were caught in the Pine Creek side
channels,

Table 3. Tanging locations of brown trout captured in  the Pineg
Creek side chamels.

NMumber of returns Location

Fth Street Bridge study section
Springdale study section

Grey Owl FAS

Downstream of Springdale

Ll S S

Considering the large number of brown trout handled. few tag
returns have been collected. The tsg returns indicate that brown
trout move upsiream to spawn in the Pine Oresk side channels.

Wan—i—-gan side channels, Table 4 depicts the fish captured
guring sampling of the spawning concentration of brown trout in
the Wan-i-gan side chammels during 1985 and 1984,




Table 4. VYital statistics of the spawning concentration of brown .
trout > 14" in the Wan—i-gan side charmnels during 1985

and 1984.

Date Maiesi{xlength) Femaslesi{xierngth} Femaele condition
1783

1G/30 a2 (17.5) 17 (16.9 all conditions
15986

1676 7 {15.7) 11 {16.33 not emitting =ggs

10/21 34 (17,41 18 (i6.9) emmitting eggs

11/3 30 (17,43 22 11&6.3) all conditiaons

11720 23 (1&£.3 21 (1&6.0) all conditions

Total Fh (17.1% T2 lidL4)

Table § summarizes the tagging location of brown trout that
were recaptured in the Wan~i-gan side chamnels.

Table 9. Tagging location of brown recaptured in the Wan-i-gan
side channels.

Number of Tans Location

Pine Creek side channels

Mill Creek HBridge study section
Emigrant Spring Creek

Point of FRococks

&-—«twmm

Once again, the tag returns are few but the indication is
that the brown trout move upstream to spawn.

Grey owl, Table & characterizes the conceniration of bBrown trout
at the LGrey ocwl fishing access site during 1985 and 1984,




Table &. Vital statistics of the concentration of brown trout at
the Grey Owl fishing access site during 1985 and 1986.

Date Males{xlength) Ffemales{xlenath) Female condition
1985

10/30 22 (177050 17 {16.9) all conditions
19846

1074 o (17.3) 4 {15.3) not emitting =ggs

10/21 H 417.58) G (17,43 emitting equs

Total ARG WY 8 {16.9)

This 1s a small concentration with scatteved reddss which
causes sampling to be inefficient,

Point of Rocks., Several side channels in the Point of Rocks area
are used by brown trout for spawning. Tables 7 &and B summarize
the data collected during 1985 and 1984 in this area.

Table 7. Vital statistics of the concentration of bBrown in the
Foint of Rocks area during 1983 and 1584,

Date Malesixlenath) Femslesixlength) Female condition
19685
1175 34 {17.45 2% {(i1b6.46) all conditions
1986
1047 18 (17.3) 12 (16,19 not emitting eggs
19/38 g8 (17.6) 45 {17,131 ail conditions .
Total 116 117.35) 57 {16.93

Table 8 summarizes the tagging igcation of brown frout that
were recapitured near Point of Rocks.

Table 8. Tagging location of brown trout recaptured  in the Point
of Rocks area.

Number of Tags Location

o]

Mi11l Creek Bridge study ares
i Emigrant Bpring Creek




Emigrant Spring Creek . Table 9 sgsummarizes the brown trout
spawning run into Emigrant Spring Creek during 1785 and 1986,

Table %9, Vital statistics of the spawning run into Emigrant
Spring Creek during 1985 and 1986.

Date Malesixlength) Females{xlength) Femsle condition

1785
107416 O - O -
1G/306 10 {1449 10 {16,100 few emmitting =ggs
11713 1 {14 .07 2 0014.93 all emmitting sggs
Total 11 (146.82) 12 {(15.9)

1784
11/03 4 (17,00 2 (17,80 - emmitting eggs
11713 3 (16,77 3 (160460 S0-38 emmitting £0gs
11720 5 (1é6.8) 7 17,00 Gé-bid emmitiing eggs
12/5 G {1b.4 I {1é.4) Ly -4 spent
Total 16 (16.7) 13{16.9)

The time of peak spawning appears to vary between yvears more

than in the mainstem spawners,
Table 10 summarizes the tagging locations of brown trout

recaptured in Emigrant Spring Creek,

Table 1C. Tagging locations of brown trout captured in Emigrant
Spring Creek.

Number of Taos Locatian
a Mill Cresk Bridge study secition

Pine Creek channels
Wan~i-gan channels

PR

Cardner River., The Gardner River was electrofished during
October, 1985 o ascertain the size of the brown frocutl spawning
run and  to capture tagged fizsh. Table 1! summarizes sampling on
10/31/85.




From the Yellowstone River nearby. However, a significant number
af fish from downstream as tTer as the Mill Creek  HBridge study
section migrate upsitream to spawn in Tom Miner Creek. This
indicates a lack of spawning and recruitment in Paradise Valley
near Mill Cresk (Clancy. 1984},

Mol Heron Creek. This stream also supports a significent run of
Yellowstone cutthrost  trout. Table 8 summarizes the spawning
runs during 1989 and 1984 into Mol Heron Uresk.

Table 28, Vital statistics of the spawning run of Yellowstons
cutthroat trout into Mol Heron Creek during 1985-19864.

Date Malezixilenath! Femalesi{ixlenath! %max-min Female condifion

1985
&H£711 013,33 ] -
&718 10 (12.3) & (14.4; 55-42 not emitiing 2ggs
&/24h 11 (14.1) 10 {14.1) B7-44 emitting £gos
773 10 (13.4) & (13.48) 53-42 emitiing eggs
758 g (12.5) 3 (i3.7) 55-49 spent
7717 1 (14,93 2 _{13.0) 57-48 spent
Total 41 {13.2} 27 {13.9

17284
&/246 L (13,7 S (14,03 not emitting =2q4s
7/l 13 (13.33 b (13,49 DP-44 emitting eggs
TG 13 ¢13. 13 14 (12,97 hi-41 emitiing =gus
7/15 g (13.58; g8 (13.83 Hi-44 emitting eqos
Total 38 (13,47 33 (13.3%

The run appears to have been slightly larger in 1986 than in

1985, This may relate to the larger number of cutthreat in the
River during 1986 {(Figure 35}. fis in Tom Miner Ureek; the run

appeared to peak later in 1984 than 1983.

During sampling of the spawning runs in 1983, 1785 and 1786,
23 tagged fish from the Yellowstone River were captured in Mol
Hoeron Creek. Table BY summarizes the tagging location of those

fish.

Table P?. Tagoging location of Yellowstone cutthroat trout
captured in Mol Heron Creek during 1983, 1983 and 1986,

Number of reiturns foration

Dorwin Springs study section
Mill Creek Bridge study section
Carbella~-Yankee Jim Canyon ares
Foint of Hocks ares

i

R L



Most of the fish spawning in Mol Heron COreek come Trom the
Yellowstone River in the same vigcinity. However , a significant
number of fish from the Mill Creek Bridge area spawn in Mol Heron
Creeks similar to the situation in Tom Miner Creesek. This
jliustrates the importance of these upper basin tribularies to
the cutthrost population in Paradise Valleys & long distance

downsiream.

Rainbow Trout

Pooulations, Population sstimates for rainbow trout longer than
16" in  the four study sections are illustrated in Figure B.
These estimates are collected in April and May each year so the
effect of spawning movement of fish 1s unknown. In the %ith
Street Bridge sectipn the population appears to be rebounding
atter a sSevere declines in 19B3. The other sections. which have
considerably smaller populations than the %th Sireet Bridgs
section,: have shown a decline recently.

Table 3C campares the number of small and large rainbow
trout captured in marking runs in the four study sections.

Table 30. The mean number of rainbow trout per mile captured in
marking runs in the four study sections of the
Yellowstone River during 1982-1986.

Section 10" >ign
Springdale 26 2569
Fth Btreet Bridge 270 1085
Mill Creek Bridge 15 oo
Corwin bprings 40 193

The Springdale and Mill Cresek Bridge study sections support
very few rainbow trout under 107 in length. Mill Creek Bridge in
particular appears to have very little recrulitment of rainbow
trout. This may be the result of bheing lecated ypstream of the
primary spawning areas of rainbow trout. The Sth Street Bridge
ztudy section is & short distance downstream from the spawning
areas and may be receiving the bulk of the recrultment from these
areas.,

Corwin Springs s well upsitream of these areas,; vet has
better regrulitment than the Mi1ll Creesk Bridge areas. This
indicates that 1f habitat is not the factor limiting recrultment
in the Mill Cresk Bridge area, the Corwin Springs recruitment is
originating from another source. Future efforts should be aimed
at identifving this sourcs,

Special regulations were i1mplemented on  the M1l Cresk
Bridge section in 1%84. The population on that section does not
appear to be responding to these regulations. To have a better




Table 11. WVital statistics of speawning brown trout captured 10
the Gardner River on 10/31/85.

Date Males{rx-length) Femaslesix-lengih?

10/31 94 (146,830 106 (15.67

Five tag returns from the Yellowstone RHiver were recaptured
in the BGardnsr River. Three of the fish were tagged i the
Corwin 8Bprings study section and twoe were from the Mill Creek
Bridge study section. Several other fish with adipose and pelvic
fin clips were captured which indicates that they were from the
Yellowstone River study sections.

Summary  eof movement, Brown trout tend to move upsitream into
spawWning areas as tag returns indicaste that downsiream movement
is rare except afier spawning is compleie. Schuck (19437 and

Shetter {1947) found that adult brown trout  tended to move
upstream Tor sSpawning PUrposEes.

ABerial counts of brown  trout redds in the mainstem of the
Yellowstone River should be started to  identify  the spawning
natterns throughout the system.

Yellowstone cutthroat trout

Populations. Figure 5 i1llustrates the number of 12 i1nch and

longsr Yellowstone cutthroat per mile of the four study sections.
During 1984; restrictive regulations were enacted on the upper 30
miles of the River. Cutthroat trout could not be kept on this
section of the River and in addition, on  the section of river
petween Emigrant ang Pine Creek Bridges, only artificial flies andg
lures could be used. The Mill UCreek Bridge study section
represents the area where artificial flies and lures only could
e used and Corwin Springs represents the area where bait  may be

used.

After two wvears of special regulations.the results are

encouraging. The two sections with the 5§ fish limit. Springdale
angd Pth Strest Bridgoges have decreased by 42%  and  &3%,
respectively. The Mi11 Creek Bridge section where anly

artificial flies and lures may be uwused and all cutthroats must be
released has  been stable, decreasing slightly in 1983 and
ingcreasing siightly 1n 1986, The Corwin Sorings section, where
hait may be used, decreased in 1985, but then increassed in 15864,

Since 1984, all four sections have shown a nei decrease 1in
the number of 129 and larger cutthroat trout. Clancy (1585
discussed the zstrong year class that had increased the population
of cetthroat irout above normal levels throughout the river. By
1984, that goroup of fish appears to bhave lost prominence 1n the
population. Clancy (1984 discussed the rationale Tor
regulations te 1imit cutthroat harvest.

The growih patierns of tagged cutthroat  trout in the four
study sections iz  i1llustrated in Figure &. Carline and
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Yellowstone cutthroat longer than 12 inches per mile in the four

study sections.




Brynildson {(1972) Ffound that Floy anchor tags cause rmpairved
growth the first year after tagging, and subseguent growth s
rnormal. The growth patterns in Figure & are probably not the
artual growith rates but may be wused for comparative purposes.
Growth 15 greatest in the Springdales and Mill Ureek Bridge
seprtions. The Pth Sireet Bridge and Corwin Springs sections
mxhibit slower growth. This slower growth at the Pih Bivreset
Bridge section may be due to the high number of trout in the
river in  this ares. Figure 8 illustrates the number of large
rainbow trout in this secticen of river. The %th Street Hridge
sertion supports considerably higher numbers of rainbow frout
than the other zsections. Clancy {(1984) found that the growith pf
brown trout in the Corwin Bprings section was slower than at the
Fih Street HBridge section. The siow growth of tfrout in the
Corwin Springs area may be dug to ltemperaiure differences.

The slpwest growth of all cutthroat trout was exhaibited by
fish that were captured in spawning runs in consecutive years
{(Fig. &.1. This indicates that freguent spawners grow poorily and
alaspn indicates that many fish do not spawn svery year bhecause the
average growth of all Yellowstone cutthroat is better than that
of spawners. Ball and Cope {(1%&1) found that most cutthroat in
Yellowstong Lake do not spawn every year.

Minration and spawning. Dlancy (1983) gives & general overview
of the Yellowstone cutthroat migration patterns in the Uoper

Yellowstone River. The following discussion relates o the
tributaries and the movement patterns of fish into  them. Tablse

12 lists the streams that were sampled and the sections thalt were
surveyed by electrofishing.

Table 12. Electrofishing sections for Yellowstong cutthroat
spawning surveys,; 1283-1984.

Ureek lengthift.? lgeationidownstream boundary!
Grmstrong Sp. 1100 River side chammels near corrals
Big 1000 400 feet below U.5. 89 bridge
Cedar 830% Mouth to 230 Ft. sbove culveris
Locke 1030 Mowuth to I1-90 cuivert

MoDonald Sp. 1000 Maouth

Mol Heron 480 Mowuth

Melsaon bp. 300 High water mouth to bridge
Feterson &HFU®# Railroad culvert upsitream

Rock 140 Mouth to railvroad culvert
Stutches Sp. 1000 Mouth to fTork

Tom Miner 500 300 Ti. downstream of county bridge to

200 ft. above bridge

¥this measurement deoes nei include the 17C %, through the

culverts.
##¥this measurement includes the length of the culverti.
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Poterann Creek. Yellowstone cutthroat migrate into Peterson
Cresk during late May and spawn untill esarly July. Tables 13 and
14 summarize the spawning migration into Peterson Creek during
1985 and 1986.

Table 13. Vital statistics of the spawning concentration of
Yellowstone cutthroat trout in Peterson Ureek  during
1985 and 198B64.

Date Malesixlenoth) Femalesi{xlenath) %max-min female cond.

1983
5731 & (13.89 P {14,173 mot emitting 2gos
&ELT 19 {13.73 18 (14,00 &£3-43 emitting =ggs
bH/13 g2 (13.42 &l {14 .4 bd~irds emitting sgas
&7 a0 42 (13.7) a7 (14,13 L34y emitting £9gs
&/28 20 (13,72 36 (14.23 Hi-44 gmitting =ggs
s 30 {13.4) 37 (14,13 L5 -4y spent
Total 139 (13.6) 151 {14,173

1984
5/28 1 (10¢,.870 O -
&/3 4 {12.33 i (12.3) not smitting ecggs
&/10 5 {12.%) i {13.53: emitting eqggs
L7177 & (14,19 3 {14.3) emitiing egos
LIRS 3 (12.8) 3 {1d.63 &H4—-58 not emitting eggs
Yacin 2 (15.8) 4 (14.3) emitting =2ggs
7/8 1 (14,3 QO - S4-50
Total 21 {13.3) 17 (13.48:

The 1989% migration was biased from all other vyears dus to
iow water cduring the spawning run creating a barrisr 10 movement
af fish, therefore, they congregated in a large pool within the
shocking section. This caused more fish than normal to be caught
in sampling. The 1984 data was collected during a time when
several drop structures had been installed in the creesek fhat
appeared to be restiricting movement of some fish. However, ths
19846 data appears to be more in line with past collections.

The average size of the fish in the spawning run appears to
he smaller than the fish in the 1984 spawning run. This could
indicate that fishing pressure is selecting the larger fish and
that some protection of the larger cutthroat trout in the river
should be considered.

Between 1983 and 1984, 4% tag returns from  the Yellowstons
River were captured while moving into Petersoan Creek. Table 14
tists the tagging location of these fish,



Table 14, Tagging locations of Yellowstone Cutthroat captured
during spawning runs into Peterson Creek during 1983-

1984,
Number of returns Location
43 Springdsale study section
2 Big Timber study section
& Shiglds R.~Locke Ur.

A large wmajority of the fish had been tagged 1n the
Springdale study sections. which begins at the mouth of Fetsrson
Creek and ends at the Springdale bridge. The rumber of returns
is biased toward this section because this sections of river has
had more Tish tagged in 1t than most other areass. however, the
data does show that fish living beitwesen the Shields River and Big
Timber use Peterson Ureek for spawning.

Figure 7 shows the flow patterns of Petersorn Creek during
1985 and 19864, 1985 was a low water vyear when compared to 1786,
Flow data should continue to be collected on Peterson Creek to
relate this information to  the gspawning runs as this stream was
nat included in the Yellowstone Heservation.

Locke Creelk, Yellowstone cutthroat move into lLocke COreek at
about the same time as Peterson Creek. Table 13 summarizes the
spawning run into Locke Creek during 19285 and 1586,

Table 15, WVital statistics of the spawning concentration of
Yellowstone cutthroat in Locke Creesk during 1982 andg
1986,

Date Malesi{xlenagth! Females{xlength}! °*max-min Female condition

1985
S/31 8 (13.23 2 (13.3;3 not emitiing eggs
&5/7 3 {i2.4) 14 2.2 TE-45 emitting eggs
6713 12,1 1 (14,67 2mitting £ggs
&0 2 (1.3 1 (13.33 emitting sggs
LH/28 I 10,73 G -
7.5 ] - g -

Tatal 15 12.7) D oi2.80
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Figure 7.

Flow in Locke and Peterson Cresks during 1985 and 1985,



1786

5729 ? {i12.4; TOI2.3) not emitting e=ggs
b£/3 3 {12.9) 4 (12.8) nat emitiing =ggs
&/10 3 (12.7 £ (12.1) ot emitting egygs
&/ 17 5 {12.9) 1 413.7) not emitting eggs
&/28 2 (145.07 3 (13.1) emitting =ggs

&/ 30 4 (12,63 3 113.50 bb-4b all conditions
7/8 1 415.23 G - 65748 L

Total 27 {iz.8) 20 (13,13

Buring 1985 the run appeared to be cul short by low water
in the creek. Several adult and many young cutthroat were fTound
dead 1n the creek during i983. This probably was the result of
extremely high temperatures in the Creek. The 19846 rvun was
stronger but flows in the creek were not much higher {(figure 7).
It appears that Tlows much below 2.0 cfs.are net conducive to
spawning in Locke Creek. Incubation may be compatible with lower
flows but movement and spawning in  the creek appear o require
more flow.

The mean length of spawners in Locke {reek  is smaller in
1285 and 1984 than i1t was in 1984, Peterson Creek is following
the same trend.

Twelve tagged fish from the Yellowstone River have bheen
recantured in Locke Creek between 1984 and 1984, Table 14
summarizes the movement npatterns of fish inte Locke Creek froem

the river.

Table 14, Tagging locations of Yellowstone cutthrost captured
during spawning runs into Locke Creek during 1986-
1984.
Number of returns loration
11 Springdale study section

Shields River~Locke Cr.

The movement patierns of Yellowstone cubthroat inte Locks
Creek appear to be similar to the movement into Peterson UOreek.,

Nelson Spring Creek, Yellowstone cutthroat move into Nelson
Spring Creek during early June and spawn through mid-July. Table
17 summarizes the spawning runs into  the creek during 1985 and
1784. This data was collected by bank shocking.




Table 17. Vital statistics of the Yellowstone cutthroat trout
spawning run  intoc Nelson Spring Creek during 1985 and
1986.

Dats Malesixlength) Femalecsi{xlength) Zmax-min Female condition

1985
&3 1 411,03 1 (14,1}
LHALE 2 (15.1) 2 (14 .0 LI H emitting =sgus
LH£/19 0 - 1 (15.53 5345
b/7 F {14.0; & (13.8) 5345 emitting =ggs
g ? {13.3 5 (14.5) ED-44 emitting egus
779 5 (13.2) 3 (314.5) &E5-5B0 soent
7717 3 (14,53 21313, 3) &G -50 spent
Total 2% (13.7) 20 (14.27

1986
bri7 T (14,80 O - 58-51
&/25 1 {14,470 4 114.8) &1~-83 not emitiing eggos
&7 30 4 {14.8) 1 ¢13.73 &E3-49 emitting egas
777 i 419,00 L o(12.8) emitting eggs
s 1 (19,09 1 12,83 gmitiing =g0s
Total g {15.3 16 ¢13.5

The spawning run was sampled more often during 1585 than it
was in 1984 because high water in the River gaused Nelson Spring
Cresk water to backup during early June of 1986, Spawning
appeared to begin later in 19Bé& than in 19835, possibly because of
this. The run in 19YBé& appeared to be smaller than in 1985,
possibly becasuse of  lower populstions  in the River in 1984
{(Figure 3}). Roberts and White (198&) found that wading on the
cutthroat redds couild potentially cause high mortalities of the
eggs in the redds. Wading in the creek on known spawning areas
was prohibited to avoid high egg mortalities.

Tag refturns from the Yellowstone River that wers
subseguently captured in Nelson Spring Creek during 1984-1984 are
summarized in Table 18.

Table 18. Tacging locations of Yellowstone cutthroast trout
captured in Nelson Spring Creek during 15984-1984.

Number of tags Location
£ Zth Gtreet Bridge study section
4 Dpringdale study section

NMelson Bpring Oreek  appears to be one of few spawning
sivreams for Yellowstone cutthroat frout from the Livingston area.



it supports spawning from fish as far away as SBpraingdale.

Depuy side channel. During 1785, a Yellowsitonse River side
channel which receives spring water from the Depuy Spring Creek

was sampled for possible spawning by Yellowstone cutthroat trout.
This is the same channel that supports substantial rainbow trout
spawning during the Spring. Table 19 summarizes the sampling

during 1983,

Table 1%. WVital statistics of the spawning concentration of
Yellowstone cutthroat trout in the Depuy side channel

in 15835,

Date Malesi(xlength) Females{(xlengih) ®*max-min Female condition

&/20 2 (14,50 G -
L/ 87 4 (14,2 i i16.30
7/5 7 Li4.590 4 {13.8) emitting =ggs
A 2 (15,33 2 {13.8: emitting =20qs
fotal 15 (14.3) 7oi4 .2

The rnumber of fish 1n this area was not substantiasl and the
substrate is not i1deal for spawning. Two of the fish had been
previously tagged in the Yellowstone River, one at the Yth Bireet
Bridge study section and one at the Springdale study section.
These are the same areas that fish that spawn in MNelson bSpring
Creek were tagged. More sampling should be done in thwe Depuy
system to identify the cutthroat spawning areas and movement
patterns into the creek.

McDonald Spring Creek. The spawning run into McDonald Spring
Creek 13 another small run that could be potentislly improved.
Table 20 summarizes the spawning runs during 1985 and 1986.

Tahble 2¢. Vital statistics of the spawning run of Yellowstone
cutthroat trout into McDoneld Soring Creek during 1985
and 1%84&.

Date Malesixiength) Femalesi{xlength) marx-min Female condition

1985
b1 417,30 1 (14.2) DE-48
&HSBT 4 (13.8) G - 5944 emitting =ggs
775 (11,9} 1 (14.3) S5%-47 emlitting eggs
7T 0O - O - S1-4%F emitting eons

Total h (14,1 2 {14.4)




1984

&H/10 1 {11.33 ¢ -

HA17 ¢ - O -

&H/25 G - 2 (14 .2) a4 emitting =ggs
&/ 30 2 {13.8) 1 {i4.1: 59-50 emitting eggs
e 1 {16.57 2 (14,12 L1477 emitting eggs
714 1 (14,93 3 {14 .4 H1-50 emitting eqas
Total 5 (13.8) 8 (14.4)

Since the run intog Mclonald Spring Creek is =zo small, it is
difficult to identify the peak. nly one tag return fram ths
Yellowstone River has been recaptured in  the cresk. That fish
had been tagged in the 9th Street Bridge study section. Clancy
(1985) identified Nelson Spring Creek as the only spawning creek

for cuithroat trouwt in the Livingsiton areas. This more recent
data suggests that McDonald Spring Creek and Depuy Spring Creek
also support spawning from  that population. This relationship

should be further defined in order to lesarn the significance of
each of these streams.

Stutrhes Spring Creek. Dur i ng 1985, a =mall spawning  run of
Yellowstone cutthroat trout was sampled in Stutches Spring Oresk.
Table 21 summarizes this sampling.

Table 21, Vital statistics of the Yellowsions cutthroat trout
spawning into Stutches Spring Creek during 1985,

Date Males{xiength) Femalgsi{xliength! *max—min Female condition

/11 i {i2.23 ] - &H1-43
AHiEh 1 41529 3 i4.5; &63-43 emitiing =9g9s
7/3 o - o - &4 —47 L
Total 2 {13.7; 3 (14,3}

This would be considered s small run, yeit when considering
the lack of spawning tributaries 1n Paradise Valley. 1t is
orobably significant. No tag returns from the Yellowstons River

were captured during sampling.

Big Ureek. This stream is dewatered in the lower reaches during
fugust of most vears. Nonethelesss a spawning run of Yellowstone
cutthroat ascends the siream. Table 22 summarizes the cubtthroat
runs into Big Creek during 1985 and 1984,



Tahle 22, WViial statistics of the spawning run of Yellowstone
cutthroat trout into Big Ureek during 1985 and 1986&.

Date Malesixliengthi Femalesixlength) Smax-min Female condition
1985
bile 1 (12,9} 1 (34,23 not emitting eggs
&L/ 1S 3 (13.77 O -
&/27 4 (13.5) 2 (13.3} emitting eggs
713 O - ) -
Jotal g8 113.53 3 413.4&)
1984
HAEE 2 113.9) 2 (13.87 3942 not emitting eggs
A o - G (14,10 emitting eggs
7L G (14 L3 L4 {(13.0) b -7 emitiing egos
Total & (14.3) 10 {13.3)

The spawning ysun inte Big Ureek is never very extensives as
dewatering during the spawning and incubation pericd severely
limits reproduction. During 1%85 the run was cut short when the
streambed hecame completely dry the first week of July. it

appears that ithis stream has potential teo support a substantial

U,
Only three fish that were tagged in the VYellowstons River
have bepen recaptured in Big Creek. Table 23 summarizes these

returns.

Table 23. Locations of tagged fish from the Yellowstone River
subsequently captured in spawning runs in Big Oreek
during 1983, 1985 and 1986.

Mumber of returns focation

1 Point of Rocks
% Emigrant area
i Mill Oreok Bridge study section

The tag returns indicate that fish from the River Mmary
miles downstream and a few miles upsiream move into the cresk to

SHAawn.

Rock Creek. During 198% the spawning migration into Hock Oreek
was  monitorsd. Table 24 summarizes the dats collected during




that sampling.

Table 24. WVital statistics of the spawning run of Yellowstone
cutthroat trout 1m Rock Creek during 1985.

Date Malesi{xlenath) Femalesi{xlength) ®max-min Female condition

&£/18 1412047 1 {14040 574 emitting sgos
&7 24 5 i13.7) i (16,07 B9-446 emitting eggs
773 2 {16.00 1 (13,67 &Ei-41 emitting =0gs
7/8 1 (11.0) 3 (13.1) £5-52  emitting eggs
7i17 14i3.1) 0 - &4 -50

Total 10 {13.7) & L1620

Only 140 feet of Rock Creek is capable of supporting

spawning by cutihroat trout. & culvert at  this point creates
such high velocity that fish are unable to pass further upstream
o spawn. The eculvert should be medified or removed Tto allow

passage of these fish.
During the sampling in 19835, three tag returns from the

ooy

Yellawstone River were collected in Rock Oreek. Table 2535
summarizes these returns.

Table P5. Tagging lecations of Yellowstone cutthroat trout in
Fock Dreek during 1983,

Number of returns Location
1 Yankee Jim Canyon
i Mill Creek Bridge study section
1 Big Timber study section

Rpck Creek supports spawning movement from many miles
downstream. much the same as Tom Miner Creek (Clancy, 1986). One
individual travelled from Big Timber to Rock Creek, a distance of
82 river miless in about 10 months.

Tom Miner regk. The spawning run  into Tem Miner COresk is
consistently strong and appears to be one of the most significant
runs of the Upper Yellowstone River. Most vears the coreek is too
high to wsample when the run begins, but 1t appears that
cutthroats move into Tos Miner Lreek  in early  June during most
years. Table 24 summarizes the spawning run into Tom Miner Ureek
during 1983 and 17864,




Tahle P&, Vital statistics of the spawning vun of Yellowstone '
cutthroat trout into Tom Miner Creek during 19853 and
1784,

Date Malesixlength) Femalesi{xlength? Zmax—min Female condition

1985
s/ 4 2 {10.%) i {10.1) not smitting sggs
H11 b (14.7) 1 €15.2) &1-4z2 emitting eggs
&H/18 19 (13.&) 12 (141 &E-42  emitting eggs
b/ 15 {13.73 9 (14.5) &H&E2-4T0  emitiing =ggs
7/3 14 (13.7) 12 (14.4) 3G~ emitting eggs
7/8 @ {13.3 g (13.8) semitting eags
Yaavi 2 (11.5) i1 {(11.8) snent
Total &8 (13.5) 45 (14,07

1986
&/ 0h 22 {13.5: 10 {14.3) emitting =ggs
7t ig (13.4) o0 113.8) 574 b emitting eggs
A 16 {(13.56} 23 (13.5} emitting Bggs
T/18 21 (13,77 14 (13.5) emitting eggs
Total 77 (13.5} &7 {13.73

it appegars that movement times into the creek and the peak
of spawning vary beiween vyvears. The fish appear fo have moved
into the creek earliier and lefi esarlier during 1985 than 1984,
This may relate to flow conditions of the creek, but will have to

be analyzed 1n more detall. & relationship appears to occur
betwepen the flows during the summer and the number of 2 vear old
cutthroat trouts 2 vears later. This relationship should be

further explored with continuous sampling 1n the future.

During sampling of Tom Miner Creek between 1983 and 1984, 28
cutthroat trout that were previously tagged in ths Yellowstone
River have been recagturesd, Table 27 summarizes the tagging
locations of those fish,.

Tale 27. Tagging locations of Yellowstons Cutthroat Trout
captured in Tom Miner Creek betwesn 1983-198s4.

Mumber of returns Logation
12 Yankee Jim Canvon arsa
5 Miil Creek BHridge study section
5 Point of Rocks area
& Corwin Springs study sesction
P Emigrant aresa

Most of the fish that spawn in Tom Miner LDresk have moved 16
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1dea  of the effects of the regulations on the rairnbow trout
population: a Fall population estimate shouwuld be collected and
compared to Fall estimates from the early 1980°=.

Migration and Spawning, Melson bpring Creek and Armstrong
Springs are key spawning areas for rainbow trout. Both creeks
support spawning fTor rainbow trout throughout the system. Tables

31 and 32 illustrate the vital statistics of ths rainhow
migration into these creeks during the vears indicated.

Table 31. Vital statistics of the rainbow trout migration into
Armstrong Springs during 1985 and 1986,

Date Malesixlengih) Femalesi{xlength! ®max-min bpawning condition

1983
1718 2{(13.3) o -
e/7 1018.4) o - Bi-41
2/19 o - o - B2-41
/828 3017.9) 1(18.43 B2-44 emitting eggs
3/11 f1id16.17 3117015 5443 emitting eqgs
3719 103(15.9) 4316447 2545 emitting egos
a/28 105016, 1 48(1&4 4 55-45 emitiing =ags
Total 32B{16.0) 123(1&.61

17846
1/30 5¢14.3) 14132.2)
2/17 25(146.63 8{id.67 D0 emitting eggs
3% §1{(16.2) 3&01&6.73 S4—42 emitting ecgs
3718 A0(16.13 23016.0 emitting =2gos
Total 161{146.3) L8{16.4)
Table 32. Vital sitatistics of the rainbow trout migration into

Melson Spring Ureek during 1986,

Date Malesixlength! Femalesi{xliength) °max—min
1/89~1/31 18 {17.13 4 {16.71 LG4
2/1-2/15 13 {1é&.83 7 {i&.5) 3i~42
2/146~-2/28 17 {14.93 15 (16,37 3340
3/1-3/715 37 {16019 23 {14a.6) 55-446
3163730 i 113,73 F (156,10

Total H4  (146.86) 58 (i6.47




Yellowstone River rainbow trout spawn sarly in the year in
the spring creeks. Kaya (1977) found that rainbow trout 1in the
geothermally heated Firehole River spawn in  the Fall, which
appeared to be an  adaptation that aided survival. This sarly
spawning in the spring creeks may alsc aid in survival.

Table 33 lisis the locations of previously tagged valnbow
trout that were capitured in Spawning arsas.

Tabis 33. Tag returns of rainbow trout captured while spawning.

Location recaptured Location taqged number
Armetrong Spring Pine Cr. channsls 10
Zth 8t. study sec. 4
Mi1l Ck. HBr. study sscC. 4
Nelson Spring Cr. =
Melsorn Bpring Cr. Pine Cr. chanels 7
Armstrong Spring 1
Mill Ck. Br. study sec. 1
Pine Cresk chanmels Nelsorn Spring Cr. 1
Mill Cr. Br. study sec. 1

Mumerous tag returns from Tish captured in the Armstrong
Spring Dresk while spawning have hbeen recapturen in  the
Springdale. Fth Street and Mill Creek Bridge situdy sections.
However s the spawning areas of the rainbow trout in the Lorwin

Sorings area remain  unknown. Sampling in ths Gardner River
during early and late March of 19B4 did not result in identifying
a spawning run. There appears to be a disjoint population of

rainbow trout  in the upper river. Rainbow trout are considered
rare in the section of river from Carbella to Emigrant and no tag
returns of Corwin Springs rainbow  trout have been found outside
aof the study section.

Mountaln whitefish,.

FPopulations., The population of mountain whitefish in the
Yellowstone has been documenied (Berg, 1975). The Mallards Hesi
study section was elecirefished during 1984 to  assess the
population size. Table 3¢ summarizes the population of mountalin
whitefish per mile during %73 and 1986 and compares the
structure of the biomass for the two vears.




Table 34. Mountain whitefish over ?" per mile in the Mallards
Rest study section and the biomass structure during
1973 and 1986,

YEA&R M % biomass between 10.0Y and 14.0°
1973 12810(+8471 ) 8b
1984 LTEF i+ B74) 87

The population in 1986 was slightly over half as large as
the population in 19%73. The biomass during both vears is largely
concentrated in  the 10Y-14Y size classes., This sampling should
be done each year to follow trends in mountain whitefish numbers

in the river.

Yellowstone River Water Temperetuyre. Flgure 9 depicts the 5 day
mean water temperature at LGreybear during 1985 and 1986, The
thermoaraph has been ervatic and the data is incompletes however
1t indicates that temperatures during theses two vears were close
to the values of the past.

Shields River

Convict Grade, Fopulation estimates of rainbow trout, brown
trout and mountaln whitefish longer than 10 inches in the Convict
Grade section of the Shields River are illustrated in Figure 10.

The populations of all three species have been sitable since
1979, Brown trout and mountasin whitefish have increased since
1972, This may relate to the recovery of the River from prior

abuses (Clancy, 1985).

Zimmerman. Figure 11 depicts the number of brown trout and
mountain whitefish larger than 10" in this section during recent
years. fhe number of brown trout has remained consistent through
the 1980°s, even though summer flows appear to be limiting the
population (Clancy. 19850 . Mountain whitefish have decreased in
rumber since the garly 1(980°s. There is no obvious relationship
hetween the population of bBrown trout and mountain whitefish,

Streamflow data for this section of stream is presented in
Figure [E. 1980 was a low flow ys2ar through mid-fugust: and then
flows increased with high rainfall. 19846 was a more typical flow
vear and flows did not reach guite as low levels as 1983, This
15 reflected in the water temperature data. During 1983 the
water temperatures reached a peak of 709, while it only reached
&8%F during 1984 (Figure 133,

Small Streams

Some long term study ssctions have been set up on the following
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Figure 10. Populations of brown and rainbow trout and mountain whitefish
longer than 10 inches per 1000 feet in the Convict Grade section
of the Shields River.
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small streams in order to monitor  the populations of fish over
the vears. Sampling shoeould be done at regular intervals of 3-8
vears to  try and document population changes over time. More
sections  should be set up on other sireams a3 ftime permits.
Table 23 lists most of these streams angd has diresctions for
fTinding the study sections.

Table 33. Location of population study sections on streams where
population work has been dong in recent yvears.

Bangtail Creek: TIN RPEL SecZ?. The lower boundary of the section
is at the county road crossing.

Big Creek: T6&5 RéE Sec 13, The midpoint of the section iz whers
the road comes next to the creek upstream of USFS cshins.

Brackett Creek: TIN R7E Sec3.8. The upper boundary of the
sertion is where the South Fork enters Brackett Creek (Danfalll.

TiN R7E Sec4:,%2. The middle of the section is at
the bridge which crosses to the Harris cabin (Harris).

Coke Creek: 728 RBE Secg2é. The upper boundary is about 1060 feet
below the mouth of Miner Creek,

Cottonwood Creek: TN RIOE Secs2,. The upper boundary is whers
the road crosses the creek.

East Fork Mill Cresk: T&S  RIOE Secl?. The upper boundary is
about 2006 feet above the powerhouse intake at  the Snowy Range
Ranch.

Emigrant Cresic: T68 RBE Secl3. The lower boundary is just
across the section line at the gattleguard.

Fieshman Creek: The Enterprise section lower boundary is at the
C Street crossing and the upper boundary is the culvert at the
swimming pool. The 8t. Mary’s section lower boundary is at the H
Street crassing and the upper boundary is  at the F Sireet
CrOossing.

Little Mission Lreek: T35 R1IE SecZ. The lower boundary is
about B0 FTeest above the lower fernces about 174 mile below the
Sordon schoolhouse.,

McDonald Creek: T45 RYE Secii. The lower boundary is 30 feest
above the mbuth.

Mill Fork Creek: TES RI11E Secd. The lower boundary 1s at the
cabin by the creek,

Mission Lreek: 128 RIIE Sec3d. The wupper boundary is at the
culvert under the county road.




Mol Heron Creek: 785 R7E Sec 25. The upper boundary is the
mauth of Cinnabar Creek.

North Fork Hrackett: TIN R7E SecS. The lowesr boundary is about
100 fTeet above the mouth.

Pinge Dreek: T4s RIOE Sec’/. Ot the lLuccock Park.

Rock Dreek: T78 R7E Secl%. Lower boundary 1is immediately above
the county road culvert.

Sivxmile Creek: Tés  RBE Secdd. The middle of the section is
where the bridge crosses the creek (Bridge).

T7S RBE Hec?. The wupper boundary is about 200
feet below the mouth of the Narth Fork {(Horsethiefi.

Smith Creegk: TSN R%E Secé4. The lower boundary is where the
first bridge crosses the oreek.

Tam Mingr Creek: T8% R&4E Sec?. The lower boundary is where the
ranch road crosses the creek just downstream of some bulldings
and a small spring.

Trail Creek: T45 RBE Secll. The lower boundary is at the
culvert just cghove the mouth of Hest Pine {(West Pine)l.
T38 RBE SecfO. The upper boundary 1is at a

farmhouse where the creesk passes through a culvert {(Ssction 203},

West Fork Mill Creek: T65 RYE Secs 3. The middlie of the section
is where the road crosses the creek.

Yellowstone River Tributaries

Coke Creek. This extremely brushy tributary of Billmarn Creesek was
sampled during October, 1983. The population consisis of & large
number aof small Yellowstone cutthroat trout. Electropharetic
analvsis during 19846 indicated that a small propertion (124) of
the population are first generation rainbow x cuitthroat hybrids.

The population consisted of 21463 (+738) fish longer than 3¢
per 1000 feet of stream. 7BO or 346% of the population was longer
than &%, A large population of mottled sculpin (Cotitus baird:}
was present.

Sampling during 1974 did not result in a population estimate
but 198 fTish were caught in 1350 feest of creesk.

Missign Cresk, During 1988 and 1986 & D3O-foot section of
Mission Oreek was electrofished to assess the composition and
size of the trout population. The section of siream. immediately
below the Triangle 7 rvanch is composed of a large population of
brown ftrout and & smaller populatiocn of Yellowstone cutihroai.
Table 3% lists the population estimates during 19835 and 1985.




Table 34. Fopulation estimates of brown and Yellowstone
cutthroat trout per 1000 feeset in the Triangls 7
section of Mission Ureek during 1985 and 19864.

Date brown trout > &.07 Yeliowstone cutthroat » 6,09
785 oRG{+24 ) Fe(+18
/88 2546 QER{+ET7

The population of each species waes stable or increased
slightly between 1985 and 1786.

Little Mission Creek. This sirgam was sampled during September,
1985 and found to bhave a population of 43& {(+38) Yellowstons
cutthroat trout longer than 3" per 1000 fest of stream. 100 or
23% of the population was longer than &Y. Herg (1973) captured
148 Yellowstone cutthroat in 250 feet of stream during October,
17745 however 99% of the fish were over &Y. The reason for the
difference between the years is  unknown. During sampling in
1988 several rainbpow {trout between 4.3 and 7.8 inches were
captured. Berg (1%78) did rot menticon rainbow  ftrout suggesting

that this their presence may be & recent gcourrence.

Mill Fork Creek. The same section as reported in Clancy (1985)
was sampled sgein during July of 19835,

The population during 1985 was similar in overall rnumbers to
the 198% population but the number of fish longer tharn 9" was
lower, probably reflecting the poor recrulitment of small fish
identified during 1984, Table 33 lists the population sstimates
for this section.

Table 35. Population sstimates of Yellowstone cutthroat  trout
per 1000 feet of Mill Fork Creek during the vears
indicated.

N M Y
Date F.0-4.9" >5.0" Total
1982 135 &3 ' 198
1984 51 & 113
1985 70 246 G é

This i= baseline information which should be used for
comparison purposes 1T logging takes pleace in the Tie Ureek
drainage which is a tributary a short distance upstream.

Sixmile Lreesk. Population estimates were collscited on two
sections of Sixmils Creek during 1983, The lower (Bridoe?
section is composed primarily of brown  trouts with 2 2 few




Yellowstone guitthroat present. The population estimate of brown
trout during Septembers 1985 was 167 {(+34) over 5.0 inches per

1000 fest. The upper {(Horsethief) section is composed primarily
nf Yellowstone cutthroat and a few brown trout. The population
estimate during September, 1983 was 63 (+10) cutthroat trout
longer than &.0" per 1000 feet. This section was used as a

comparison with Mill Creek.

Emigrant Cresk., Buring September, 1%B& a 1000 foot sectiorn of
Emigrant Creek was sampled to assess the composition and size of
the trout population. The population was compossed of Eastern
broock trout and a small population of cutthroat trout. The
population sstimate of broosk waes 2&{(+48); while the cutthroat
population was too small to estimate.

Fleshman Creek. The populations of rainbow and brown trout in
Fieshman Lreek have recovered since the creek was dewatersd and
rehablilitated in 1981, Table 3& i1llustrates the population
changes since 1982 in the Enterprise section,s which was rebuili,
and the S5t. Mary’s section, which was a control.

Table 34. Rainbow and brown trout in the Enterprise and S5t.
Mary’' s sections of Fleshman Lreek during the vears
indicated.

Brown Trout

Enterprise St. Mary’s
Year 1 1l 1 1i+
1982 48 C 78 Z
1983 &5 17 1ié 27
1984 108 19 240 28
17846 37 30 =t} 70

Hainbow Trout

Enterprise St. Mary’s
Year 5. 09 .G >ig" 5.0-2,9" 10
1982 &8 3 113 i0
1983 =) i1 25 17
1784 19 18 iz o
1986 44 17 3 4

The S5t. Mary’s sechtion has consistently supported more brown
trout and fewer rainbow itrout than the Enterprise section. The
number of brown trout one yvesr olds has been sbout twice as high
at the §it. Mary’s section. The number of two vear and clder
brown trout 1n both sections has continued to increase, while the
number of one yvear olds decreased significantly in 1984, This
may mean that the population in the creek is going to stabilize
SO0,

The population size of rainbow trout is difficult o assess
because of the influsnce of hatchery fish that escaps the
Saca jawes lagoons immediately upstream of the Enterprise secition.



The Lt. Mary’s rainbow trout population has decreased

significantly since 1982.

These sections should be monitored annually until the adult
population stabilizes. It is clear that 5 years afier the stream
was dewatersd. the population of trout is still increasing.

Hock Creek, 6 1000 fpot section of Rock Creel was glectrofished

during Sentember, i986. The population estimate of Yellowsitone
cutthroat was 197 (+49) larger than 3.3 inches (138 > 6.0 inches:
ner 1000 feet. The population size structure was normal,

containing & healthy pepulation of younger fish. There were also
a few rainbow and brown trout present.

Tom Miner Oreek. A section of Tom Miner Creek was sampled on the
B-Bar ranch during September. 1985, The fTish oopulation was
conposed of Yellowstone cutthroat frout, with 233 (+46%9) per 1000
feet being the estimate. 201 or 83% of the fish were over &7,

Trail Creek. Two sections of Traeil Dreek were sampled during
1985 as a comparisocn to sampling in 1973. Table depicts the
populations of rainbow-cutthroat hybkrid trout,

Table. Rainbow-cutthroat hyvbrids per 1000 feet in two ssctions
of Trail Creek during 19273 and 1985,

West FPine Section 20
B/1&/73 a1 &3
G/05/85 2L+ 138{+41}

The population of rainbow-cutthroat hybrid trout 1in Trail
Creek; near West Pine Creek, was similar in 1973 and 1985. A
small population of brown trout is alsce present in this section.

The population of rainbow-cutthroat frout in  the upper
section has increased between 1973 and 1985,

Mill Creek-Sixmile Creesk Study

A study was initiated i1in 1983 to assess factors that mavy be
limiting the fish populations in Mill Creek within the Gallatin
National Forest. Mill Creek is the largest drainage within
Paradise Valley that enters the VYellowstone River. Fish
populations have been characterized as very sparse, and this
study was initiated in an atitempt to learn more about the creesk.

Girmile Creepk 1is also included in  the study becsuse 1t
drains the same mountains as Mill Creeks looks similer in habitat
yvet supports a Tish peopulation considerably higher than Mill
Creek. Table 38 illustraites fish survevs that were dons on Mill
Cresk and Sixmile.




Tablie 38, Number of Yellowstone gutthroat colliected in 1000 feet
of electrofishing of Mill Creek (3 sections) and
Dixmile Creek (1 section)., during September, 1983,

Section fish ¢ 2.0 inches fimh > 9.0 inches
Mogen (Mill) O 4
Road {Mi11) O 4
Bridge {(Mi111; 5 &
Horsethief (Siwxmils) 30 i1

Mill Creek supports a =mall number of cutthroat trout that
are comparatively large in size, while Sixmile supports e high
number of small fish and a higher number of large fish. TEY of
Sixmile Creek cutthroat are < 2.0 inches while only 2&6% of Mill
Lreek fish are < 9.0 inches. The population structure of the
Mi1ll Creek fishery is topheavy.

Iributary streams, The major fributaries of Mill Creek and one
tributary of Sixmile Creek were sampled to assess the presence or
absence of fish (Figure 143, Clancy {(1985) dizscussed the Fast
and West Forks of Mill Creek which enter Mill Creek downstream of
the three study sections,

Table 39 characterizes the fish populations in  the
tributaries of Mill Creek near the study area.

Table 39. Fish abundance in the tributary streams of Mill Creek
near the study secitions.

Stream Section lengith-mputh-upstream Fisheries
Wicked 360 ft. harren
Passage 1000 1. minimal
Colley 300G ft. barren
L.ambert 200 ft.# bharren
Anderson FACION 3 A CT common

*mection about 1/2 mile above moulth

Most  of  the itributaries in  the vicinity of  the study
sections have few or no resident fish near the mouth. The
exception is Anderson Creek, the only south flowing stream that
was sampled. Twenty seven Yellowstone cutthroat between 3.0 and
7.0 inches were captured in a 700 fooi seciion. The temperature
and streambottom of Anderson Creek should be studied and compared
to the other barren tributaries.

Gold Prize Creek was the only tributary of Giwmile Creek
that was sampled. The 300 feet upstream of the road were barren.

Future plans for this study involve transplanting pure
fluvial Yellowstons cutthroat into Mill Creek +oc  test whether
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Lhis 1ncreases the population in the future.

In an attempt to better understand the habitat Tactors
involved in the two streams, waier guality, aguatic insectss
physical habitat and sireambottom subsirate were analyzed.

Streambotiom subsirate. Embeddedness was measured in Lwo
sepctions of Mill Creek  and twx sections of Sixmile COreek to
compare the embeddednesss of the streams. Table 40 lists the
embeddedness values using the ringtoss technigue {(Burns, 198473,

Table 40. Percent embeddedness and percent of fres matrix
particles in two sections of Mi1li Creek and twe
secrtions of Sixmile Creelk during Septembers 19786,

Section Y. embeddedness % fres mairix particlies
Bridge (Mi111) 27.0 33.0
Road {(Mi111 21.0 G4, 0
Bridge {(Sixmile} 2.0 49.0
Horsethief (Sixmile:d 1.0 58,0

The Bridge section of Sixmile Ureek 15 downstream of the
Horsethief section and supports few cutthroat trout. It is mors
meaningful to compare the Horsethief section with  the two
sections of Mill Creek. The Mill Creek secitions both have highsr
embeddedness values and lower % of free matvrix particles than the
Horsethief section of Sixmile COreek. This indicates that Mill
has higher amounts of finge sedimenits in  the sireambottom than
Sixmile Creek. A thorough subsivrete analvsis should be performed
to evaluate the actual differences in subsirate composition
between the twe streams.

Water guality. Water samples were collected from Mill Cresk and
Sixmile Creek on 106/29/85% and analvyzed for basic waiter gualitby
parameters. Table 41 lists the values of the parameters tested.




Table 41, Water guslity parameters for Mill Creek and Siwmile
Ereek within the study areas on 10/29/8%,
Mill Creskipom.} Simmile Creeki{ppm,.}

Calcium 16.9 18.3
Magnesium £.3 10.0

Sodium 3.7 3.4
Fotassium 1.7 1.1

Iron .01 03
Managanese - -

Si0 24 .6 12.2

HCO 84.4 107.6
Chiorine . 3 -9
Sulphate 4.8 &E.0
Nitrogen 05 L5
Nitrate oo .28
Conductivity (2520 180.0 185.1

t.ab pH 6.7 b.6

Heavy metals were slso tested on both samples and found io

be within normal limits. Overall the water quality information
indicates that Sixmile Creek tends to be more productive than
Mill Creek, but this difference does not explain the largs
difference in fish populations.
Aguatic Invertebrates. Three-one sguare foot Surber samples were
collected in  the study areas on 10/89/85 to identify the aguatic
portion of the food supply available to fish., Table 42 lists the
results of that sampling.

Table 42. The total number of aguatic invertebrates in three-one
square footl Surber samples in Mill and Sixmile Creek.

Mill Creelk Sixmile Cresk

Ephemeroptera
Ameletus sp.
Baetis bicaudatus
Caudateila heterocaudata
Drunelle doddsi
Drunellia spinifera
Epeorus decepitivus
Ephemerella infreguens
Heptagenid {unknown)
Rithrogens sp.
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Plecaopiera
Chigroperlidas
Despaxia sp.
Doroneuria theodoria
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Malenka sp. G 43
Megarcys sp. G i
Skwala sp. b 3
Zapada sp. 5 15
Trichoptera
Apatania & 7
Arctopsyche grandis i B
Neothremma sp. (8] 1
Rhyacophila sp. 2 14
Diptera
Chironomidae O &
Cricotopus nostocki 399 G
Ephydridae O 2
Hexatoma sp. 1 3
Fericoma sp. ¢ 2
Oligochaeta Z 22
Turbellaria 3 19

Mill Creek has considerably less  food availlable tgo fTish

{Gearge FRopoemhild, personal communicstion?. The most common
invertebrate 1in Mill Oreek is [ricotopus nostocki. which iz not
avaiiable to fish. Siumile Creek supports more invertebrates,

and a more diverse community than Mill Creek. The fish that wers
captured in electrotishing surveys in Mill Creek were in good
condition. Adelman st al. (1955) Ffound that starvation was
probably not  the reason for overwinter moritality of brook trout.
Ellis and Bowlng (1937} found that brown $rout living in a stream
with & poor aguatic food base adapted to a terrestrial insect
diet but were not in good condition. Ware (1971.1972) showed
that rainbow frout can learn from experience to feed on what is
available and palatable and that prey density did noi affect the

ampunt of feeding.

Winter icing conditions. On 11/712/85 both Sixmile and Mill Oreek
were accumulating anchor lce. fAnchor  ice can be detrimental to
the Tish and agquatic invertesbrates in a sirsam {(Needham and
Jones, 195%1:. The vyounger age classes of fish are more
vulnerable to the damaging effects of anchor ice (Benson: 1995,
Btalnaker and Milhous,; 1983, Cerven: 1%73). The physical effects
are more detrimental to fisnh  tharn depleticorn of food supply
{Feimerys, 1787, Maciolek and Needham., 19520, During spring breaskup
of icey, large ice dams and subseguent fleooding and scouring by
ice 1z a frequent occocourrence in Mill Creek. Hoopes L1975 and
Segrist and Gard (1972) found that flooding causes Righ moviality
in  vyoung fTish, This information suggests fthat the winter
mortality of young fish may be hbigh in a stream with severe
anchor ice formation.

The anchovy ice 1in Mill Creek appearsed fo increasse in a
tdownstream direction from the upper Bridge section. The lower
zections of Mill Creek supported wvirtually no  young fish,




Sixmile Creek also formed considerahle anchor ices howewers it
did not appear to be as severe as Mill Creel,

Shields River tributaries

Bangtail Creek. This creek was electrofished during September .
1985 duplicating the area that was sampled in 1974. The creck
supports a population of Yellowsione cutthroat $trout and brook
trout (Gelvelinus fontinalis). The populaticon estimate per 10600
feet of siream In 1983 was 97 (+21) cutthroat longer than 3V, and
136 (+17) brook trout longer than 4.9 inches. During 1974 a
population estimate was not  made =0 comparison of the actual
number of fish collected is the only comparison that can be made
{Table #43).

Table 43. Fish captured during slectrofishing in Bangtail Creek
during 1574 and 19895.

Date Yellonstone cutthroat (%) brook trout (%
8B/74 (180 feet) ‘ 19 (468%) 9 {32%;
/783 (1000 feel) S {(40%) 80 (&0%)

The survey data shows that the population was mostly
cutthroat trout 1n 1974 and by 1985 it was AO0% brook trout.
Clancy (1%85) found the same $rend in the dNorth Fork Brackett
Creek. OBriffith (15846 felt that brook ftrout were able to
dominate cutthroat trout in streams that were not ideal cutthroast
habitat. High gradient streams were more likely to support ideal
cutthrost habitat. Glova (1984) found that cutthroet trout were
found in riffles when living sympatrically with coho salmon.

The tribuaries of the Shields River where brook trout appear to
be ocutcompeting cutthroat trout are low gradient streams with

zilty subsirate. Cunjak and Green (1984) found that brook trout
dominated rainbow in slow flow habitat, while neither species
dominated in fast flowing habitat. This information indicates

that brook are very competitive in certain habitats: and not as
successful in the high gradient habitats.

Smith Creek. Table 44 depicts the population estimates of brook
and Yellowstone cultthroat trout in Bmith Uresk during 1974 and

1983,

Table 44. Population estimates of brook and Yellowstone
cutthroat trowut >3.0 inches per 1000 feet of Smith
Creek during 1974 and 1985.

Daie : Yellowstone cutthroat (%) brook drouti®)

10774 1761680 21320
/83 (44 TE{556:




The number of brook trout has remsined sitable since 1974,
Mowevery the number of Yellowstons culthrost has diminished to
38% of 1t’s 1974 value. The reasaon for this is unciears however
the decline of Yellowstone cutthroat in this stream is consistent
with declines in other streams where they live sympatrically witbth
hyook trout. This stream does receive more Tishing pressure than
the other brook trout-cutthrost sitreams which have bheen studiesd
in the Shields River dralinage, and that may also be contributing
to the decline of Yelipwstons cutthroat troutb.

Cottonwood Creek. This section of stresm is very different than
the aother Shields River tributaries that have been discussed. It
iz a high gradient secition with a very cleans unsilted,; gravel
streambottom. The populationrn 1s composed of brook trout. brown
trout and Yellowstone cutthroat trout in small  numbers. The
popultation estimate during September, 1989 was 55 (+143 trout
ionger than 7.0 inches per 1000 feet of stream. Fopulation
estimates are not avallable for each individual species.

Genetic  analvsis of tributary  fish. Samples of trout were
collected from streams in the Upper VYellowstone angd the Shields
Hiver drainages to assess the genetic purity of the Yellowstone
cutthroat populations. Hybridization between cutthroat and
rainbow  trout is  common. Thise study showuld identify which
streams support pure populations of Yellaowstorne cutthroat. Table
46 presents the information collected during 1986,

Table &4&. Electrophoretic analysis of ftrout in tributaries of
the Yellowstone and Shields Rivers during 19864,

Yellowstone Hiver

Stream #ingividuals remarks

fnderson Cresk o253 nure Yellowstone gutthroat
Area Creek 25 introgressed#

Bear Creeks N.FL. 1¢ introgressedgisr

Bear Ureeky, E.Fk. 10 introgressades

Billman Creek 1% pure Yellowstone cutihroat
Coke Cresk 25 introgressed¥s

Cirmnabar Lreek i5 introgresseds

Fagle Creesk 25 introgresseds

Little Trail Creek & introgressed#

Mill Creek & pure Yellowstone cuitthroat
Mil} Fork Mission =i pure Yellowstons cutthroat
Miner Creesk =8 pure Yellowstons cutithrost
Mol Heron Cresk =g introgressed*s

Hock Cresk a5 pure Yellowstons cutthroat
Sinmile Dreek o5 purs Yelliowstone cutthroat

Tam Miner Oresk 25 pure Yellowstoneg cubtthroast



Shields River

Sitream #individuals remarks
Lodgepole Lreek % oure Yellowstone cutthroat
Turkey Ureek 12 pure Yellowstone cutthroat

#FRainbow trout and Yellowstonsg cutthroat genetic material is
randomly distributed among the individuals, therefore. there are
probably no pure Yellowstone cutthreat trout in the population.

¥#introgressed populations that may contaln some individuals that
are pure Yellowstone cutthroat trout.

Hadley {1984 attempted to identify populations of
Yellowstone cutthroat which are geneticzally pure using stocking
records and survey dats. The electrophoretic information
collected this vyear indicates that the assumptions uwused by
Hadley, while spemingly reasonable, are not adeguate for
indentifying these populations. It appears that a dralinage by
drainags approach using eliectrophoresis wWwill be the only
effective means of ident:fying the purity of Yellowstons
cutthroat populations. Alesn, a drainage should be sampled in
aeveEral areas; if possible, to determine the status of the
genetic material. Leary et. al. (1987) discusses the details of
the analysis and the specific locations of the samples collected.

Dailey Lake

During 1984 Dailey Lake was rehabilitated with rotenone in
an attempt to remove a portion of the yellow perch population.
Clancy, 1988 discusses the history of Dailey Lake and the
rationale for perigdic rehabilitation.

The average size of yellow perch has increased since 1584 in
a manner similar to the results of rehabilitation during 1977
(Figure 15). By 198&,: the average size of yellow perch captured
1in gill nets was 8.0 inches,

Walleye have not been captured since rvehabllitation. They
were introduced in  an attempt to  find a predator that wouwuld
contral the vellow perch population. While the walleye did feed
heavily on vyellow perch, they did not appear to keep the vellow
perch from stunting. During 1982-1984 the average size of yellow
perch remained low, making rehabilitation necessary. Rotenone is
more toxic to walleve than to yvellow perch {Bradbury,s 198B&), and
it appears that most or all of the walleve in the lake were
destroyed. Subseguent stocking of fingerling walleye has not
produced resulls yvet.

The average size of rainbow trout increased through 1784
when the lake was rehabilitated. Since then the average size has
remained arsund  10%. The ingrease in average size was dus to an
absence of small fish in the population. Clancy 1985 found that
Ehe 19H02-1984 plants of rainbow ftrout did not contribute
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significantly to the fishery. These were the vyears when the
walleye were averaging over 14" and may have bheesn preying heavily
on stocked trout,

Buring the summer of 1988 and 1984; major rainbow itrout
summerkills have been encountered in the lake. The cause of the
Tishkillis is unknown, but it appears o be coincident with blooms
of the blue—green algas Ansbaena flos-aguas {(Loren Bahls, WOEY.
Oxygen concentrations were measured at dawn and appeared to be
normals and no pathogenic bagcteria or viruses were found in the
fish.

Future management efforts should include public meetings to
ascertain the preferences of fishermen as to the type of Ffishery
they prefer in Dailey Lake, and a strong effort should be made to
identify the cause of the summer fishkills. The sampling of
Dailey Lake should be more sitandardized between yvears with a
cansistent netiing pattern that would make the veoarly comparisons
more mzaningful

Stream protection. In PFark and Sweetgrass counties during 1989
and 1986, 70 projects were inspected under the provisions of the
NMatural Streambed and Land Preservation Act and 9 projects under
the Stream Protection Act.

These laws have been instrumental in maintsining the
physical integrity of streams in Montana. Clancy, 1983 cited some
recovery aof the Shields River and attributed i1t o the NSLPAO.
Continued vigilance by the Department with respect tc these laws
should he a priority.
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