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ABSTRACT

A two~summer investigation was made of the grayling in the Centen=
nial Valley, Montana, "Here one of the few remnants of a once abundan®
grayling population still remains in the headwaters of the Missouri
River, The history of the grayling was studied and their present status
determined., A life history study was made with special reference to the
spawners, eggs, fry, and fingerlings, Age and growth determinations were
made on_353 grayling. Some trial management measures were undertaken by-
removing fish, Approximately 90 beaver dams were removed to enlarge the
grayling spawning areas. The control of fishing, irrigation, artificial
stocking, and beaver is recommended, and the possibilities for reclaim—
ing waters from exotic fish species for the native grayling are listed,
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INTRODUCT ION _

The American grayling was once abundant in Michigen and Montana=-the
only areas nétive t0 this species in the United States. It has become ex-
tinet in Michigan and has progressively‘éeclined in Montana,(Brdwn 1943)
untii this fish now occﬁpies only a small fraction of its originél range;
which according to Henshall (1906), was the Missouri River and its tribu-
taries above the Greét Falls., Grayling have disappeared from the Missouri
River and its tributary, the Gallatiﬂ Rivers It is rare in the Madison
River drainage and has disappeéred in the main stem of the Jeffefson River.
Iwo sﬁall remnants remain in its tributariess one iﬁ_thé Big Hole River -
drainage where it is maintained largely ﬁhrough artificial propagation and
"the other in the Red.Rock Lakes area of the Beaverhead River drainage.

This 1atter‘afea wes selected for study of grayling ménagement because it
has changed less from original conditions than othef areas, Grayling, while
greatly reduced in numbers, have maintained themselves here without ertifi-
- cial propagation, A considerable porﬁionhof this area lies within the Red
Rock Lakes Migratory Waterfowl Refuge. It affords an ppportunity for more
gqmp}eteumanagement than would be possible on private lands. Investiéam
Pigns were carried ouﬁ in the sumﬁe?s of 1951'and 1952, The objectives
were to develop a management'plan to preserve grayling in at least one

area of its original range in Montana,'and'to determine practices which

might be appliéd‘in other areas of the state,
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Descripbion of the Area
“..The Red Rock Lakes and tributaries are located in the Centennial

Val}ey approximafely 40 miles west of Yellowstone National Park, This
valley is bordered on the south by the Oenténnial Mountains, which form the
Cont?nentgl Divide, and on the north by the Gravellyfand Snowcrest Ranges;
It is approximately'50 miles long and 8 miles wide. The south slopes and
open Yalley ére grassland and sagebrush, with willows qlong moét of the
ereeks° The north slopes‘support heavy stands of spruce and fir. Mach of
the land is privately owned and used for grazing. < The Red Rock Lakes Mi=
gratory Waterfowl Refuge, established for protectlon and management of the
trumpeter swan, admlnlsters approxlmately 40,000 acres, "half of which is
;ake and . marsh, Elevatlon at the source of Hell Roarlng Créek, the most
remote headwaters of the Missouri River, is approximately 9,000 feet.0 The
Red Rock River leaves the valley at.aﬁcut 6,450 fee£°.

Red‘Roﬁk and. Elk Springs Creeks are the principle tributéries to
Upper Red. Rock Lake (Figo. 1) and Odell Creek is the main trlbutary to
LqurlRed Rock Lakes In addition there are many small spring fed tribum
taries to these lakes. Some are permemently diverted fqr irrigation, and
in_gthers the channels-havé been greatly altered by beaver dems, Beavér
dams were most ebundant in the tributaries of Upper Bed Rock Lake, In Red
- Rock Creek, which is the largest of the'tribuﬁarigs (Table I), the highest
temperature recorded during the summer of 1952 was 650 F, The greatest
monthly fluctuation (24° F.) occurred in September with a maximum of 62° F,
and ‘2 minfmm. of 38° F, On September 20 there were 7.2 popeits dissolved

oxygen (70 percert saturation) and pH was 7.8 at section 2 (Fig. 1)s
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Table I,
Characteristics of main ereeks and tributeries in the upper
valléy, Velocity and volume expressed in feet per second and
cubic feet per second, ‘

" September average near mouth

/ Average gradient Width Velocity Volume Dissolved

Main Creek Tributaries (feet per mile) (feet) solids
_ i PoPollo
Red Rock | 26 31 1.7 46 129,96
Antelope 150 4
Corrgl 386 10
Hell anring 280 11
E1K Springs - 9 157 L8 20 124,83
Pienic ! 7 10

odell . 108 30, L0 17 78.66




8o
Bottom materials in most of the creeks consist of boulders and rubble. in
. the canyons, coarse to fine gravel in the upper valley, and sand and silb
near the lakes and in the lower valleye |
Upper- Red Rock Lake has an area of 2,206 acres and a meximum depth of
about six feeto Temperatures were usually uniform at all dep'bhs and the
/h:.ghest surface 'bemperature recorded was 76° ¥, On September 20, total
dissolved solids were 116,28 popoe Lower Red Reck Lake has approximately
1,126 surfacé acres and a maximum depth of about three and .one—half feets,
On September 22 the total dissolved solids were 88,92 pep@me Swan Lake
has an area of 323 acres and a maximum depth of about two and one-half. feet
11 three lakes have uniform basins with aguatic vegetation throughoute
The lake bottoms are 21l composed of peat except for a small area of marl
along the south shore of Upper Red Rock hake, Shore lines are har&_ to de=
" fine due to extensive marsh surrounding the lakes. The only exception is
the south and east shore of Uﬁper Red Rock Lake where willows, aspen, and
conifers oceur. Elk Leke is located in a depression at the head of El'ic
Springs Creek. It is appro:d.métely 235 acres with precipitous shores. No
sopnﬁings were made bub it is known to be deeper than other lakes in the
valleys
The Red Roék River drains the Red Rock Lakes and meaﬁders westerly
'phzj_ough 12 miles of the lower valley where it empties in‘to the Lima Reser—

voir., Water from the reservoir leaves the valley via outlet to the Beaver=

head River,
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Species of Fish Present

Most of the Ameriean grayling (ThzmalluS‘signifer tricolof) oceuy in
the Upper Red Rock Lake and in Red Rock Creeks. Easterﬁ brook troub
(SalvellnuS‘fontlnalls) is numerous and inhabit many of the creeks and
ponds in the study area, Rainbow trout (Salmo gairdnerii) is restrlcted
to Elk Springs. Creek Dralnage (1nc1ud1ng Widows Pond and Elk Lake), and
Spgmboq Pond an artlflclal_lmpoundment near ‘the southwest shore of Upper
Red Rock Lake, CGubtthroat trout (Salmo clarkii lewisi) is common in the
headwaters of the larger creeks, but was‘ra¢e1y-bbserved in ﬁhe valley
streams, Lake trout (Gris‘bivoﬁer” amaycush) is restricted to Elk Lelke,
Mbuntain whitefish (Prosopium um williamsoni) is common in Red Rock Creeke

The whlte sucker (Gatostomus commersonil suckli) and longneose sucker (Cat»

ogtomus catostomig) are abundant in the lakes and in Red Rock and Odell
Creeks. Purbot (Lota lota maculosa) is present in the lakes and ponds,
and'}qwer portions of the creéks° Longnose dace CRhinichthzs,cataractae}

is locally abundant in spring fed creeks, and considerabls numbers of

X freshwatér sculpins (Cottus sp.) are also presents
_ History of the Grayling in the Centennial Valley
“The history of grayling in the waters of the Centennial Valley was
secured by reviewing the_literétureiand by ipterviewing local residents,
Grayling is native to practically all of the lakes and creeks. Upper
Red Rock Lake and Elk Lake are repérted fo have had the largest populas
" tions of grayling. Brower (1896) in describing the Gentennial Valley

wrote, "the waters supply the anglers with superb fishing, mountain tront
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and grayling being abundant”, Henshall (1907) reported that during the
spgwning season, Elk Springs Creek was "fairly alive wifh grayling" in the
Yicénity‘of the U,.S. Buream of Fisheries Station., Streans reported fo »
have grayling the year around were Red Rock; Hell Roa?ing, Corral, Pienie,

E;k Springs, and 0dell Creeks, as well as the Red Rock River, Many of the

spall spripg fgd tributaries harbored grayling during the spawning season.

G:gy;ing were caught in the Lima Reserveir for several years after con~_
structiqn.of the dam,

About the year 1900 rainbow.trout and eastern brook tfout'were int¥0m'
&gcgd into this areas As late as 1915 grayling end native cutthroat troub .
were reportéd abundant in certain afeas in the valley. Since the introduc—
tion of the eastern brbok treut and rainbow trout there has been a.deeline
of the native Speeies; _

Beaver became abudent soon.after 1935 when they were frotecﬁed‘by 8

atate law and egtablishment of the Federal Waterfowl Refuge. Numerous

" beaver dams'bloéked grayling in the 1akes'from mach of their spawning aress,

Some of the creeks were converted to marshes by a continuous series of
beaver dams, |

Red Rock Creek remained partially open because spring runoff was stufe=
ficient to open.some.of the dems., However, at 1éast'twice in the last 12

years spawning runs of grayling were stopped by iarge beaver éams near the

-1ake,‘and when high water receded in iate spring, mény grayling were

stranded in meadows along the ereek,
Irrigation was practiséd in this area before 1896 (Brower, 1896).

With increased settlement in the valley more and more water was diverted.
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for irrigation. Many spaimed-out gra&ling returning to the lakes were iost
in irrigation ditches which originated from Red Rock and Gdell Creeks,
Water“in many of the.small crocks was permanently diverted into hay meoadows
agd grazing land, and reached the 1aﬁes and river only through seepage,
Brower.reported a total of 48 creeks in the valley. Altﬁough he said noth=-
1ng of their accessibility to fish, his photographs and the abandoned creek-
beds show that most of the small tributaries had well defined channels _
either to the lakes or to.Red Rock River,

Ip 1951, as a result of beaver dams and irrigetion praetices,-only
port;ons of Pive tributaries were. accessible to spawning grayling from the
Red Rock Lakes and Red Rock River, . Battle Creek and ﬁart of'Red Roek
Greek were the only tributaries used to any exfent in ‘the Upper Red Rock
Lake drainage. Before the spawming season (May) of 1952 all of Red Rock
Greek and its tributaries were opened by the removal of 25 beaver dams and
onenfourth.of Tom Creek was opened by removel of 59, As a result grayling
spawned successfully in these newly opened areas, y

Progent Status of the Grayling in the Centennial Valley

' The abundance and distribution:of grayling in the lakes was detor=
pined_by‘gill netting, peisoning, and angling, Over=night sets of graded,
125=foot experimental gill nets were made in Lower Red Rock Lake and Lima
~Reservoir, Day-gsets were made in Upper ﬁed Rock Lake and these were
checked at frequent intervals to prevent grayling mortality, The total
number of fish caught was recorded, The grayling caught‘were weighed,
measured, fin cllpped scale sample taken, and released° The two SPGCleS

of suckers taken were not separated, Results are expressed in terms of
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Table II.

Expérimental gill net catches in the Red Rock Lakes and Lima

Grayling Eastern brook Rainbow Burbot Suckers Total
troub tyout.
Lima Reservoir
(1951=493% net hours) _ ‘ -
Nuinbér 0 0 1 1 972 974
Por cent of total trace . ‘trace 99,8 '
Per ecent occurrence 4ol “hol 160,0
Gatch per hour trace trace 20,0
Lower Red Rock Lake
(1951=306% net hours) . 4
Nuiibér 3 0 0 3, 615 621
Per cent of total 0.5 0.5 99,0
Per cent occurrence 8,3 8, 7008
Catch per hour trace trace 200
Upper Red Rock Lake
(1951=131} net hours) : -
Number o 233 0 - 0 6 377 626
Per cent of total 37,2 1.6 1.0 60,2
Per cent occurrence 81,8 2703 13,6 7703
Catch per hour 1.8 trace trace 2.9
Upper Red Rock Lake
(1952=46 net hours)
Nunber " 104 0 0 1 72 177
Per cent of total 58,8 ‘ 0.6 407 .
Per cent occurrence 80,0 trace 50,0
trace 1.6

Cateh.per hour 263




13,
net_hours° It is believed that'burbbt were not taken in prOpprtién tb
their abundance,

No grayling were taken in the Lima Reservoir, and only three were
ggught in Lower Red Rock Loke., A fair numbér of grayling are still present
in Upper Red Rock Lake (Table II), In the waters sampled with gill nets,
eastern brook trout were limited to Upper Red Rock Lake, All were caught
in the immediate vicinity of the mouth of Red Rock Creek., One rainbow

@rout was canght in Lima Reservoir., A small number of burbot were caughf

.in all of the waters sampled with gill nets. Suckers were the most abun-

dant fish in the lakes and reservoir sampled. No nets were set in Elk Lake
but grgyling have hﬁt been reported since about 1930, Eastern brook trout,
lake trout,. and rainbow troutiwere found in fishérmen's creels, One cut-
throat trout was captured near the mouth of a'small creek in Lower Red Rock
Lake° Onxy suckers and burbet were recovered from poisoning seleeted
areas in Swen Lake, ) |
Grayling were most abundant in the lower portion of Red Rock Creek
during Yhe Spawnlng season of 1951, but none was found in the upper porm
tiono In 1952, after beaver dam removal, grayling were found throughcut
Red Rock Creeck and in the lower reaches of Hell Roaring, Gorral, and
Aptelope Creeks, They were most abundant in Red Rock Creek in May and June
(spaﬁning) and gradually decreased during the SUKMOT o The average numbers
captured with an electrlc shocker in 600 feet of stream are as. followss:

56 3(June 28-J’uly 1), 2,0(Aug. 12-14), 0s5(Septe 15-17)s In September,, 66

per cent of the grayling were young of the year, Bastern brook trout,
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suckers, and freshwater sculpin were numerous., Whitefish and burbot were
found only in the lower portion of the creek.

Grayling were less abundant in other tributaries of the Red‘Rock
Lﬁkesézueﬁly one was observed in Elk Springs Creek but rainbow and eastern
brook ‘brqwb were numerous,

. ”.Spawning g;ayling were observed in Battle Creek in 1951 and 1952, but
no_grayling.fry were -found, The bottom materials in Battle Creek were
mainly detritus and peat and were probably not suitable for successful
grayling reproduction. Grayling were in Tom Creek during the'sﬁawning
season (the part opened by beaver dam rémoval) but disappeared soon éftaré
wards. .Fry were abundant in this stream in July., In September an occa=
sional school of fingerlings were:dbserved? Grayling were the only species
of fish observed in Tom Creek, Some grayling fry were found'in’Qdell Creek
in July. Eastern brook trout, cutthroat.trout, and suckers were tﬂe only
species captured in August @eléctric shocker and rotenoﬁe)@

The kinds of fish present in the small creeks and Red Rock River in
the lower Centennial Valley were determined by poisoning.during September
"19520 Grayling.were found in only three creeks, The averaée-nﬁmbers of
grayling recovered in.600 feet of stream weres 2(West Creek), B(Mbtzel.
Creek), 7(Long Creek)s All were young of the year (3.4=5.1 in, total
length). Burbot, suckers,'and freshwater scuipin were also found, Cub-
throat trout were found in Long Creek 6nly$ Metzel and Tong Creeks are
tributaries ¢ the Red Rock River and West Greek to thé Lima ReserVoié@,
These are the oﬁly.creeks known to be acccessible to fish from the river

and reservoir,
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' LIFE HI TORY OBSERVATIONS

Spa!;rning Movements -

’ Information on the movéments of grayling was. obtained by mgrking (fin
removgl}____an_(‘i_.‘su’t’)gequent recovery, A total of 370 were _ma:k‘gd as foil'ows:
289(Upper Red Rock Lake), 56(Red Rock Creek), and 25(Antelope Creek), Re=
cgvé_xjy_of 14 was aceomplished by gili netting, shocking, and angling,
Since the same mark was. used more than once for a collection at a given
.s'}'f.z.a'b_ion,i the exact dates of ;nar_king. could not be. determined from recovéred
fish, If recovered fish showed movement, the distance traveled was deter=
mined by map médsurements. | )

Two graylihg were recovered which showed movement during the spawning




.16, )
season, .(Bne.marked in Upper Red Rock Lake (Fig. 1, S.‘_Ga,: 1) during ‘the sum-
mer of 1951 was recovered in' Hell Roaring. Creek by a_ngling,_ Ju:!.y_ 5, 1952;, _
The total distance traveled was 11,7 miles .(upstream), Hell Roaring Creek
was not accessible until May 1952, due to the presence _Qf_impassable beaver
dams., The dtiaex grayling was marked in .An'belope‘ Gre‘gk between May 24-30,
1052, This fish was found dead in an irrigetion ditch.on June 12, 1952,
Lok miles down Mntelope and Red. Rock Creeks; and 0.6 mile down the irriga-
tion ditch from the point whére marked. This fish was probably at'befap'bing
to return to the lake, .

" .Cne grayling marked at station 1, in the.Upper Red Rock Lake sometime
between. July 27=Augu$,t 75 1952(, wag recovered at section 1, in Red Rock
Creek August 12, 1952 (electric shécker)o This fish traveled upstrean a
distaﬁce of 3.2; ﬁailes.:,

L total of 11 marked fish were recovered duril}g the. summer of 1951=
1952 in Upper Red Rock Lake, Ten of these were recovered at the asame
~sta‘bioni where mgrked, and éeven of these ten were recovered within a few
. poqrs after having been marked and.releasede One grayling markeq at sta=
tion 1 was recovered at station 3, a distance of 0,9 mile (Fig° AP

The exact time the spawning run began in Red Rock Greek was nob defn'"
initely estéblishgd. A min was evident in the second week of May 1952,
after a1l ice hed disappeared from the lakes, Brown (1938) found the.
grayling spawming perid& varied greatly betweeﬁ years, and between differ
ont localities in the same year., He reported thatb the gpawning run usts

ally began the day after “the iece weﬁ% off al Grebe Lake, Yellowstone Natw
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ional Park, Hére spawming occurred between May 15 and June 20 during the
five years,prgvious to 1937, In 1936 at Lower OGdell C;eeka tributgry to
the Madison River, Montana, Brown reported £he fifst grayling entered the
fish traps on March 15. The peak of\the run waslApril 16, and thgmlaét
grayling apﬁeared Mpril 24, Gustafson (1948) found that the European gray-
ling (Thzggilus thxgallus)-began the spawning run.befdre‘the ice went off,
Spawning

Spawning activity was first observed May 19, 1952 in Red Rock Greek;
At this time one partially spent female waé caught with four others that
were still "green', ‘Spawniﬁg activity was observed in this creek until
June. 6, The spawning run.in Intelope Gfeek was more .concentrated. If
" occurred between May 23 and June l., Water temperatureé were genérally
5-10 degrees higher in Antelope Creek fhan in Red Rock Creek,

Grayling. were observed. to be ﬁost abﬁndani.in the-middle_third»of Red
Rock dreek during spawningo The& were also numerous in.Ant§19pe Creck, A
‘fow were found in Lower Red Rock Creek but turbidity made observations -
difficult helre°

Bottom' samples were taken in a1l épawning“argas in. order to determins

the abundance of grayling eggs in relation to the bottom. materials and
1oca$ion¢‘ Approximately.SO square foot bottom samplegAwere taken for the
- egg counts in or adjacent te sach of the invéntory.sectioné.in Releoek
gréek, and in. the.lower ﬁortion of Hell Roaring. and Antelope Creeks (Fig.
1), Bottom materials were clagsified (Roelofs 1944) on the basis of 20

square-~foot samples from the same areas where eggs were teken., Grayling
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Table IIL

ponding bottom composition, by per cent of each type of material.

. Eggs

Coarse

Coarse

R : Fine Fine
Creek and section sq. ft. rubble rubble gravel gravel sand
Red Rock Creek
Section 1 0,3 : 70 30
Section 2 57.8 13 20 31 29 7
Section 3 605 6 35 50 8
Intelope Creek - 43,0 43 52 5
20 17 9 trace

Hell Roaring Creek  trace 51
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-eggs_oonld not be located in bottom materials +hat were composed of sand
:a_nd_si_lt° Some eggs were found in pools, but those were always below
nlffles used by spawning grayling and were probably washed down from the
rlffle° Grayling were not observed spawning'in pools. Since ébserva=
tions showed no grayling eggs in bottoms composed of sand and silt, ell
quantitative samples were confined to riffles where the bottoms were com=.
Eosedﬂmainly.of gravel or rubble, (Table III), Most of intelope Creek
is composed of riffles, and grayling eggs were found in practically every
area samplede About 60 per cent of Red Rock Creek is rlffle ‘area, Here
the eggs were concentrated on the lower end of the riffle, i.e., the area
of transition between a pool and a riffle,

. Hatching and Latér-Stages -

Recently hatched gnayliné fry were found in the botbtom materials
collected (Fane' 2-=7) in intelope Creek and in sections 1 and 2 of Red
Rock Creek, No hatching was observed in the other sections of Red Roclk
Gfeek at this time., Grayling fry were observed on the surface of the
water on June 12, The yolk sac had. been absorbed in most of these., The.
period between fertilization and hatching was estimated to be 1/=19 days
in 1952, - This agrees with Brown (1938) who found a variation of 11=22 -

- days depending upon the water temperatures and other factors, Water '
tenperatures in Red Rock Creek varied from 38-61° F, during the incubation
period¢ ‘

. Fry were numercus for two to tnree weeks after hatching in back

weters and protected areas along the creek, away from strong currents.
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During.. thls tine they were relatively helpless and made little attempt to
hide when disturbed. The abundance of grayling fry was estimated in these
areas et two different times by means of quantitative samples. A total of_
160 semples from eight staﬁions were taken each year in Red Rock Creeks,
Resglts are given as nﬁmber of fry per cubic foot of water, In 1951, the
average was 3,1 fry (June 17—1§)° Their numbers decreased to 0.6 fry
(Jﬁne'Zé«July 1)s In both sampling periods'fry were most ‘abundant between
gsections 1 and 2(Fig, 1), where there'were 11.6 and 1.7 respectively, None
was found in the tributaries to Red Rock Creek at thls tlme. A11 of Red
Rock Creek and its tributaries were acce381ble in 1952, The average nnmber
of fry fer cubic foot for Red Rock Creek was 1.1 on June 17=19, and 0.8 on
June 26=July 3. Fry were most numerous between gsection 2 and the mouth of
Mntelope Creek, with 2,8 and 1,7 for these dates, Grayling fry were most
abundant in ntelope Creek where the average of two stations (40 samples)
was 15,2(June 17) and 2,1 fry (July 3). Only a few fry were sampled in
Hell Roaring and Corral Creeks in 1952,

Stomachs of 15 to 25 eastern brook trout were collected at weekly in-
tervals during the 1952 season to see if thelr stomachs contelned grayling
eggs, fry or fingerlings. These were secured by means of an electric
epockere Between May 29 and Jﬁly 1 the contents of 97 stomachs were exam—
ined, On May 28, 17 stomachs were examined from trout collected in Red
geck;ggeek above section 2; The stomach of one troﬁt,(Bel in., total length)
contained five grayling eggs, and one (7.1 in. total length) contained 42;

The stomach conteﬂts of the other trout consisted of maiﬁly aquatic insects,
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and _e_erthwerinser on June 26, 25 troﬁt were’captured between section 2 and
the mouth of Antelope Creek, One of these (8.5 in. total length).had 1
grayling fry ip its stomach, and five stomachs from small trout (é—A in,
total length) contained 25 fry. Seven other trout stomachs from the col=-
lection contained grayiing fry remains, No grayling were found in 170
trout stomachs examined after July l.

Fry are relatively helﬁless in water currents for about two weeks
after hatching and may be carried 30wnstream.in large numbers at this
time, None was found at the mouth of Red Rock Creek on June 13a Four
were captured in this area on June 17, and a noticeable increase was b=
.served July 3. ‘

After the middle of July, fingerlings were no longer. observed around
the mouth of Red Rock Creek or in protected areas aiOng the creek., On
eeveral oecasions,specimens were observed in weeds along.the lake shore
near the creek mouth. Some were captured in the riffles and peels-in Red -
Rock Creek with a mlnnow seine or electric shockere
_ Brown (1938) reported that grayiing fry were smeller then trout fry
put'the grayling grew faster in the first year of life. His hatchery -
redred grayling reached one inch in length at the end of the second monthg
two and one-helf inches by the f£ifth month; and seven inches at the end of
cne year, Most of the grayling in Red Rock Creek were over two incyes in
length at the end of the second menth, and were more than two and one=half
inches at the end of three and one~half months Table IV), The average

calculated growth at the end of one year was 6.1 inches.
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Table 'Iv‘o

Size of grayling fry and fingerlings
in collections from Red Rock Creek.

Total length (in,) *

Date Number Average Range
6/14/51 7 . 0,50 0,43=0055
7/ 3/51 5 T 184 0,79=0,98
7/16/51 44 ' 1024 1006""1638
7/28/51 13 2,04 1,73=2.28
8/25/51 . 13 2,63  2.24=2,87
9/17/51 3 3.99 | 3.82-4,09

6/17/52 - 27 0,54 0647=0,59
7/18/52 17 1.40 0695=1.77 .
8/12/52 .8 - 2,85 2,70-3,08
9/15/52 3 415 40104022

¥moagurements from specimens preserved in
formalin.
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No scales were ev1dent on the 44 fingerlings collected July 16, 1951
(Table IV)° The 13 collected July 28, 1951 and one of the specimens
(1,77 in.) collected July 18, 1952 ‘had scales. .

Age and Growth

Materials and Methods.— Scale samples were collected from 260 grayling

captured in the Upper Red Rock Lake and 95 taken in Red Rock Creek during
1951-1952, Total length was determined to the nearest 0.1 inch and weight
to the nearest 0,01 pound. Scales were taken from the left side of the
body between the iateral line and dorsal fin, Seale measurements were
ma@e on the anterior radius of- the magnified scale, - ﬂnco;rected lengths
.were‘determined with a nomograph, assuming a linear relationship between
the anterior scale radius and total length of the fish, The averages of
the calculated lengths were corrected by the following formulas

Ly =243

L = L 2.3
n c
Ly

where Ln = tetal length at the end of the nth yeer, Lt = total ;ength at
the time of capture, and Lc = tetai iength calculated by direct propor-
tion at the end of the nth year, This was a modification of the formmla
used by Brown (1943), wherein total length in inches was substituted for
the standard length in millimeters used by Brown, Coefficients of condi-

tion (€) were calculated for grayling in each age class from the forhumas

C = _100,000W.
LB

where W = weight in pounds, and L = total length in inches,




Table Vo

Summary of the average calculated fotal lengths, “increments, and coefficient
of condition (G) for the grayling cellected in 1951 and 1952 (sexes combined).

Number Length — ___Year of life

72

... _fge_group of fish | at capbure (c) EN B 3 4 5 6

I . B 9.0 . 34. | 61

IT 78 | 12,6 ‘ 32 6.3 |11s2 | -

III 160 . I‘ 1402‘ 33 6@4 1166 1307

n . 3 15.4 27 5.9 |1l [14.0 {150 - -

V . R 6 1663 28 _506 1097 1308 1562 16,0 o
VI N 2 16.2 _ 31 6.2 10,5 |12.4 14,0 |15.F | 16,0

Grand avéerages | : 6,1 |11.L [13.5 |14.7 | 15.6 | 16.0
_Increments ~ : 6.1 5.0 | 2.4 | Ts2'| 0.9 0+4
_Number of fish | = 353 353 280 | 202 | 8 2
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Bate of g;owtgir Gréjiing groﬁth rate was greatest the first»agd second
years, and then declined appreclably (Table V)s . '

Brown (1943) reported that a con51stent rate of growth for grayllng
does not always occur in the lakes he studied. 4 superior growth in one
lgke the first year is not always;maintained iﬁlsubsequent yeai's° Grayling
frog'the Red Rock area were approximately the same gize as those.froﬁ
Geérgetown and Meédow Lakes ﬁhe first and second year. After the third
year they were larger than those in Méadow Lake and smaller than those in
Georgetown,Lake@ Grayling in Great Bear Lake (Miller 1946) live longer and
'maintain.growth longer than those in fhe Red Rock area, although the Red
Rock grayling grow faster the first few years. |

The oldest grayling found by Brown (1943) in Mbntané had six complete
annuli, Two grayling were interpreted to havg,six complete annuli from the
Upper. Red Rock Lake, Seven grayling scale samples wefe secured from Lower
TW1n.Lake during the spawnlng season (July 2 1952), This lake is located
at appraxﬁnately 9106 feet elevation in the Madison River drainageo One
grayling was interpreted to have 10 annuli (15.0 ine), four with nlne
enmali (14e5 in.); one with six amnuli (13,3 in.); and one with three
égngli.(}QQB in,). If the writer's interpretations are correct these gray-
ling approach the égé attained by those fromuGreat Bear Lake .(Miller 1946).
Age Composgition,- A total of 50 spawning fish captured with an electric
" shocker in Red Rock énd Intelope Creeks were aged. Age group II made up 4
per cent; age group III, 92 per cent; age grouplIV, 2 per cent; and age

group V, 2 per cente Some'grayling spawn at the-end of their second year,

\
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TABLE VI.

Number and per cent of fish collected in each age group.

Age group

spawning fish)

37.8

frea T T I I ¥ VI Total
‘Upper Red Rock Lake 56 - 70 102 25 5 2 260
Per cent 21.5 26,9 39,2 9.6 1.9 0.8
Red Rock Creek 17 11 58 7 2 95
Per cent (all fish) 18,0 11.6 61l.1 Ted 2ol
* Red Rock Creek 17 9 12 6 1 L5
Pér cent (not ineluding 20,0 26,7 13.3 2.2
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This was also reported by Brown (1938). The bulk of the spawning fish were
in age group III, A total of 260 scale samples were taken from Upper Red
RockvLake with experimental gill nets after the grayling spawning season
(Table VI). 'Age group III was also most abundant in Upper Red Rock Lakeo
Iﬁ_Red_Rock Greek after the spawning season, age group I wae predominent,
not ineluding young of the year grayliﬁge
MANAGEMENT \ |
The fishing season in the etudy erea prior to 1951 was from May 18 %o
November 15 and the creel limit was 15 grayling, In 1951 the season was
changed to open Jaly. 1 and the creel limit was reduced to f:l;ve° Approxin
mately 2,000 ralnbow trout were stocked in 1951; eastern brook trout had
been stocked also in. past years but no stocking records were available, A
number of unauthorized plantings are” known to heve been made; -
Experiment in Fish Removal
4 guantitative etudy of grayling and othe? fish speciee was made in
Red‘Rock Creek during the summer of 1952. The objective was twofold: to
determine‘the relative abundance of the different fish species’ and to see
what effeect the removal of other sﬁecies would have on the distribution and
abundance of éray’lingo
| Red Rock Creek was chosen because it harbored grayling the year around,
and beeause it supplied most of the_grayling taken by £ishermen, Three
sections (Fig. 1) were established. The average water velocity and stream
width are compared on the basis of September observatlonso |
Sectlon 1 is in the lower portion where 311t1ng and bank erosion was

'prevalent. Bottom materials on the riffles are mainly of fine gravel and
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hardpan, and in the pools, either silt or fine sand depending upon the vel-
oeiﬁy of the water., The average yelecity wes 1.7 feet per second end the |
a&erege widtﬁ 31 feet, Only a few eastern Brook trout were in this areas
No flshlng was observed durlng the summer,

Sectlon 2 is in the middle portion of the creek. ﬁottom materials.
e;e_me%p;y"eoarse and fine gravel, ‘but there is some silt in the pools,
reeu}iing from beavef dam removal, The average velocity was 1.8 feet per
. second and the average width 28 feeta Eastern brook trout and other
species were more abundant than in section 15 Most of the flshing occur=
red in this section, o

‘ Section 3 is in the upper portion of the creek., Bottom materisls are
.mainiy gravel and some rubble, silt eccurfed in the deeper peoleo The
average velocity was 2,2‘feeﬁ per secen& and the average width 14.5 footo
Eastern. brook trout Mefe most abundent in this sectione Vefy little fish-
ing_occurred in the area. This part of the creek was recen%ly made access—
ible to grayllng by beaver dam removal,

) Each section was divided into two 600-foet areas whlch were separated
by a 300=foot buffer zone, In the lower 600~Fook (control) area, fish
were collected, weighed; measured, (inventoried), fin clipped, and return-
ed. In the upper 600=foot (removal) area, all fish were inventoried, but
only grayliné were marked and'retnrneda |

Bach of the three sections were inventoried three times during the
summer, The original plan was to make the first inventory during’the

grayling spawning season; however, high water and large quantities of silt
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ap@‘défritus from newly opened beaver déms made a complete inventory im=
possible, Some fisﬁ were captured by Shocking in these areas,revertheless,
Mbrq spawning grayling were seen prior to the first inventorylﬁhan were
captured during this inventory. ' _

The eiectric shock method described by Stefanich (1952) was used to
cqlleét fish, Eaech section was bloéked and shocked with alternating-
cﬁrrent in 200-foot unitss In each inventory 160 volts were used the first
t;ip_through each unit, and a méximum of 200 volts was used for subsequent
trips. Captured fish were anesthetized in a 0.5 per cent solution of ure-
thane (Ger King 1949)« Total length was determined to the nearest 0.1
inch énd weight to nearest 0,01 pound, Those fish to be retufned wefe fin
clipped and held in pens until they #ecovered framrthe~éffécts of handling.
Population Gomposition in Gontrol Areas.— The control areas were assumed to
represent the species composition during the summer. There was a general
gumerical_increase of fish in the second inventory., This Waé prbbably.due
ﬁo_phé igcreqsed efficiency of capturing fish. foung fish had reached a
more cgtchable gize and water levels were more favorable for the operéﬁiqn
of_sypckiné‘equipment at the time of the second inventorje This increase
waFIpronounced‘in section 3 where 79 per cent of the eastern brook trout
captured were under seven inches total lengths

. Grayling were captured in all'control areas‘the first inventory, and
were mosf abundant in sections 1 aﬁd 2, By the second inventory they had
disappeared from section 2., Only one grayiing (yéﬁng of the year) was

taken in sectieon 2 the third inventory. Eastern brook trout were captured

L4
v
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in all séctions but predominated in seetion 3, Whitefish‘were.taken in
séctions 1 and 2 but were most abundant in 2 where they progressivqu ine
creased each inventory, Only 2 of the 17 burbot baptuféd in section I were
over 11 inches total length. Longnose suckers were taken in dl1 sections.
Al@hough their numbers varied in each section at each inventory, their |
propor?ibn of the total fish remained relatively constant. In section 2
qherehlongnose.suckers were most gbundant there was no marked decrease dpru
ing.the summer as was observed by Stefanich (1952) for Prickley Pear Creek,
Some deerease iﬁ the number of suekers did oceur in sections 1 and 3
(Tables VII and IX), White suckers (spawners) were abundent in the sp:inée
T@e.majority of the larger fish probably returned to the lakésgbefére ﬁhg :
first inventorj; Only. three. adults and a doﬁen or'sc fingerling were cap-
tured.dqfing the first inventory. No attempt'was made %6 include;freshm
water_seulpins in the inventory but they wererbserved to be most'abuniant
iﬁ sections 2 and 3¢ ‘

Tn each control area (total of all inventories) fhe ratio of grayling,
to eastern brook trout, to whitefish, to suckers, to burbot wass R

Section 1, 143 63 33 785l
Section 2, 2 5923721553 O
_Section 3, 432083 Os 663 O

An invefse distribution occurred between'grayiing_and eastgrn.brook troﬁt
gm& between'whitefish and eastérn brook trout. Grayling and whitefish
were most abundent downs£ream,-and-eastern brook trout ubstreamo Seetion
2 appeared to be the most faverable environment for whitefish and suckers;
and4section 1 for burbot, |

The greatest weight per acre of grayling occurred in séction'Z at the
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first inventorys Eastern brook trout weight was highest in section 3,
Where‘iﬁ_increased each inventory, but this was never over 31,6 per cent of -

thevtota;»weigpt of all fish. Suckers comprised over 60.per cent of the

'weighﬁ'in ali sectioas. The total pounds per acre during the third inven-

-tory. had increased over that of the first inventory in sections 2 and 3 and

decreased.ln.sectlon 1. (Table VII)e
Stefanich (1952) glves a variation of 43,78 to 67091 pounds per acre
of trout for a two year periocd 1§_Prrck1ey ?ear Creek.. Thewaverages_for

indiv@dual igyenperies ih Red.gock Creek variea from }0034 to }8088 pounds

Lper acre of trout. The highest weight of trout per acre in sectionVB

(52558 pounds) was within the Prickley Pear Creék range, but was much less
than the 94040 pounds per acre of eastern brook trout 1n Hunt Greek
Michigan (Shetter and Eeonard 194.3)o Suckers varled from 74007 to 140070

pounds per acre in the inventorles of Red Rock Creek, as compared to the -

| 11620=145°66 pounds per acre in Prlckly Pear Creek.

Population Gomp081tion in.Removal Areas = There'was some dlfference 1n num=

bers and weight of fish in the'control and removal areas in each section ab

the time of the first :anentory° These variations were not believed to be

" signif:l.cant for the purpose of ’ohis study.

Grayling did not occur in sufficient nnmbers to evaluate the effects
of;fisp removal. Eastern brook trout repopulated the removal areas quickLy
“(fables, VIi, VIII, IX)s Forty eastern brook trout were removed from sec= |
tion 2 (plus those removed by anglers), in the first two :anentoriesn ‘Six

more were captured in the -third inventory than in the first inventorys




Table V1I,

Nimber, weight, and pounds of fish captured in seetion 1 during each inventory period
in Red Rock Creek, 1952, .

7 Gontrol area

Removal area

Species and . Per Per Pounds ‘ Per- Per- . Pounds
inventory Number cent Weight eent per acre| Number cent Weight cent per.acre.
period , .

Fuhe 28=July 1 BRET
G"rl_ay_‘li-ﬁga;;oooe" 9 2367 ) 3903 1004'- 7010 lF 1201 0666 Zl:all- 1e55
Eastern brookee 1 2,6 0,08 0.3 0,19 -3 9.1 0,92 6.1 2.15
Whitefishesosso 0 e = = « exm 2 6.1 0.19 1.3 0.44
Suékérsoco_ocooa 26 6804 . 25,99 8808 6_0087 23 6907 13.17 8707 30084
Burbétooeoooaoo 2 563 0316 . OoS ._0037 _]; ) 300 0908 005 01;9

To-balo 000880 38 ’ 29026 680 53 33 15002 N 35017

August 12=14" ' '

Graylingescocoo 5 7.9 0.8 3.7 1.97 b - 1he3 0,04 0.7 - 0,09
Eastérn BI‘OOkn@ 4 ) 654 1068 7o3 3093 8 2866 ' 1085 3003 4033
Whitefisheaooose 3 “ho'l 0,03 0.1 0,07 7 25,0 0.34 5.6 . 0.:80
Suckersssseesos 41 65,1 18,50 80,7 43,33 8 28,6 ' 3.74 61.3 8,76
Burbétooooobaoe ____1{) ;509 10‘89 '802 451}3 1 305 0013 221 Gg 20

Totaleeecosss . 63 22,9 53,73 28 6.10 14.29

September 15=17 .

Graylingeccscoce 0 . o 1 25.0 0.0l 1.1 0,02
Eastern brook.. 1 50 © 028 1 1.7 0.66 2 50,0 0,85 94.5 1,99
Whitéfisho ssceca 0 o] - el e 0 i = o —
Sucker8cesocscoce 11 6407 15976 9606 36091 1l . 25,0 0594 hod 0,09
B‘urbéﬁn 00aeo0a0 5 29u4 0027 , lo7 0063 O hnd omo i | mem
Totalecsooooo 17 16,31 38,20 A " 0690 2.10




Table VIII

ﬁuhbei‘, Weight, and pounds per acre of fish captured in section 2 during each
inventory period in Red Rock Creek, 1952,

Species and

Control ares

Removal areca

Pounds

inventory Por Per Por Por  Pounds
__period .| Number cent Weight cent per acre | Number cent Weight _ cent . per acre
June 28=July 1’ ' L ! ' - - \ -
Graylingecosecso .7 11,8 4e40 849 11.29 10 14.3 7,80 12,2 20,01
Eastérn brooks. 10 17.0  1.55 3.1 3:98 I0 1.3 2653 4e0 6.49
Whi'béfiShae L X-¥-V-3% 3 501 ' 1067 304 ) 4028 15 2164 13932 2008 34017
Suckerscsssosso ‘39 66,1 41568 8L.6 106,91 35 50,0 40,19 63,0 103.09
Totalecesssss 59 T 19.% 2646 M0 &3.8L 163576
Mugust 1214 A '
Graylingesocsos 0 . o 0
Eastern brook.. 38 38,4 3,00 5.2 7,70 30 30,6 3,83 6.2 9.82
Whitefishesoesso i 4.1 9,70 16,7 24,88 19 19.4 8,38 13,7 21,49
SuckeTesoosesoo &7 47.5 4541 78,1 116,48 49 50,0 49:04 80,1 125,79
_ Totalecsesos 5% B U906 ® 6125 157,10
‘September 15-L7 . '
GI’aYling@ - Y- - K-N-X - N 1 1°O oool trace 0@03 - 1 131 0364 106 1364
EaSﬁéI:h—brOOkee ) 11 1008 1032 165 3039 16 1762 0943 190 le]io
Whitefisheceoce 21 2096 7.20 7.9 18047 48 5166 12,91 3202 33.11
SuckeTseeoooso 69 67.6 .81.89 90,6 210,05 28 30,1 26,1, @ 65.2 67,05
Totalecesooss 102 9042 231.9, 93 10,12 102,50

°ee




Table :EXQ

thber, weight, and,pounds per acre of fish captuzed 1n_seetion 3 dnring_each
inventory perled in Red Rock Creek, 1952

_. Control area

- Removal area

Pex

Per

"Pounds .

"Pounds

20,01

1 . Pér’ - Per
Speeies and Nomber cent Weight cent per acre Number cent Weight cent per acre
_ . inventory )
_period
' June 28-Tuly 1 - :

’ Grayling., 250060 1 ' 156 0578 404‘,_ 3082 . 1 191 0983 198 4,@07
Bastern brooke. 50 794 5,48 31;6 26,85 59 62,6 451 10,0 22,10
Suckersececosesco 12 19,0 11.11 64,0  5helhd, 33 36.3 39,98 88,2 195,90

Totelesossoes 63 1737 85.11 9L 45.32 222,07
August 12=1/ ) ‘
Grayling.ceccoo 3 2,1 1,06 1.7 5,19 0 « -0 '
Fastern br@0ke'e 102 710'3 8 29 1302 40062 87 8006 8042 2307 41¢26
Shckgrsg,,,.uo@ 38 26,6 .53 55 85,1 262,40 21 19,4 27,18 76,3 133.18
| Totalecesesis 143 62,96 308,21 108 35,60 17444

Septembe® 1214
Graylingecsococos e 0 N 0 0
Eastern brookse 56 778 10,73 30,9 52,58 33 75,0 - 3,04 15,2 14,90
SuckerScccosces 16 22,2 23098_ 69,1 117,50 11 25,0 16,97 84.8 83,15

Totalecososos T2 34071 170,08 4 98,05

°¥e
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?hefe was ;ittle‘reduction of eastern brook trout before the third in%enn
tory.in sections 1 and 3. In section 2, more whitefish were captured each
subsequent inventory than were removed in the preceding .inventory., Suckers
were_reduged in numbers ip all sections'by the third inventory.

.Tpe,?otal weight of grayling (third inventory) in.the removal areas
was élightly higher than in the control areas, The weight of eastern
brook tfout was reduced in all removal areas by the third inventory (tables
?Ilc, ViII;, IK;), In section 2, the weight of whitefish was about equal
in the first énd third inventories, even though 21,7 pounds were removed
preceding the third inventory, This may have been influenced by spawming
wﬁitefish.moving into the removal area, The weight of suckers decreased
each inventory_in‘sections 1 and 3, In section 2 there was an increase
in the second inventory. At the time'of the third inventory most of ﬁhé

fish in the removal areas were of smaller size than those in the control

. areas;

] In sections 2 and 3 the total pbunds of all fish per acre decreased
in the removal areas and increased in the control areas., In section 1l a
decrease in total pounds occurred in both the control and ;emoval areas,

Silting and loss of cover due to bank erosion occurred in this section

-during -the. inventory périods. In some parts of the lower creek, bank ero-

sion was intensified by cattle which freqmented the creek during August

and September, /An additional 600-foot section tas inventoried September
17. This was located about half way.between section 1 and the mouth of

Red Rock Creek, where erosion resulting from livestock was prevalent., &
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tota}_weight of 8 72 pounds of fish were eaptured. _ _
gggggE; gg Fiehlng on Grayling Numbers.- The reduction of grayling in both
the control and removal areas of section 2 by the time of the second in=
ventory (Table VIII.), resulted partly from removal of grayling by fisher—
men, . The season opened July 1. Most of the grayling caaght in Red Rock
Creek were taken within a mile on either side of section 2, This was the
only.part of the creek easily accessible to fishermen. At the end cf July,
48 grayling had been checked in-creels; Six (35,3 per cent) of the 17
graylingﬁmarked in section 2 the firet inventofy'were included in this
total numbers As near as could be determined'frcm the fishermen, the»
marked ‘and four unmarked grayling were caughf in or near section 2, 15
August three unmarked grayling were checked in creels; one of these was
taken. from the removal area of sectlon 2 1mmedlately before the second  in=
ventory. No grayling were taken in this inventory within this section, |
.Few grayling were faken by fishermen after July ih‘195lel952,

Proposed Management of the Red Rock River Drainage
Area Above the Lima Dam for Grayling

Fishigg Seasongw It is recommended that the present fishing season (July l
to Sept. 15) be malntalned and that Red Rock and Swan Lakes and that por-
tion of Red Rock Creek on the waterfowl refuge be closed to fishing the
entire year, This will give adequate protection for spawning grayling

and permit a return to the Upper Red Rock Lake before fishing beginse.

. Daily Limits.- It.is'cecommended that the present linit of five grayling
be reduced to two. The aggregate 1limit on cutthroat and lake trout.sheuld -

remain at 15 fish, not to exceed 10 pounds and one fish, and not include
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more than five fish less than seven inches in length. The size, gnmber,
and. weight restrictions should be removed on rainbow trout, eastern brook
trout; and whitefish, |

rrlgatlon0 It is recommended that an investigation be made of legal
"yater rlghts" for creeks entering the refuge. The most 1mportant would be
Red Rock, Tem,“Odell, and Metzel Creeks, The latter three are almost cam;
pletely dewatered where they enter the refuge for certain periods during
the summers,

?he co?trol of irrigation'on the refuge should ba'vested in the re-
fgge managers, mAt tﬁe present time water from lake tributéries (mainly Red
Bock and Tom Greek) is used to irrigate hay and grazing land leased to
"ranchers by the refuge° Trrigation should be curtailed wherever possible
on. the refuge, and no new developments should be permltted, Where pefmit=
ted, irrigation should not begin before July 15 in order to protect the
grayling spawners and fry. . )

The'average number of grayling fry per cubic foot of water was esti-
mated eech yoar in three irrigatien ditches-oriéinating in Red Rock Creek
(Eigo 1).. This estlmate was based on 120 samples from each dltch 60 for
each of two sampl:.ng_per:.ods° The sampllng period, June 17m19, 1951 had
an aﬁerage of 1.5 fry in ditch 1, 1,0 fry in diteh 2, and 2.5 fry in ditch
3o The second sampling, June 26nJuly 35 had 1.1, 1.5, and 3.1 fry res-
pectively. While fry decreased in dltch 1, and increased in 2 and 3 be=
tween sampling periods, there was a noticeable decrease in Red Rock Creek.

' In 1952 traces of fry ﬁere‘sampled in.ditch 1, 0,6 fry in ditch 2, and 0.5
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fry in diteh 3 (Jane 17-19)s The secend sampling period (June 26=July 3)

. there were traces in ditch 1, 0,9 fry in ditch 2, and 0,7 fry in ditch 3,

Approximately 100 ¥spent! grayling were counted dead in ditch 1, in 1951
and seven were found dead in ditch 1 and 14 in ditch 3 in 1952,

Within two weeks after the second éampling,period, all .of the grayling
(young of the year) in the lower part of the ditches were dead, Some sur-
vived near the headgateé of the ditches. However, all of the fry and
adults'that'entered_the ditch were undoubtedly lost. -All of the observed
adult losses in irrigation ditches oécurred betweeﬁ Mhy 24, and June 1l4s
Most of the loss of young of the year grayling was between hatching and
the first of July, or when they are relatively helpless in water currenté@
Artificial Stockinge-~ The complete cessation of sﬁocking exotic species in
this area was'recommended as early as 1950, This recommendatioﬁ should be
strictly adhered toc' Ogly grayling and cutthroat trout shoul& be stocked |
in the drainége above the Lima Dam, Further experimental stocking of gray-

ling fry may meet with success, Stocking of grgyling (six or more inches

‘in length) in the more heavily fished waters such as Elk Lake, 0dell and

Red Rock Creeks would probably provide some grayling fishing,

Beayer Control,- It is recommended that &ll beaver an& beaver dams be re-
moved frpm tributaries of the Upper Red Rock Lake, Elk Springs Créek,

part of Tom Greek, and six sma11~spring.creeks on the'south shore of Upper‘
Red Rock Lake have spawning';reas not accessible to grayling because of
beaver dams.: Beaver dam removel above the last springs in Tom Creek is

not recommended until a minimum flow of water is established by enforcement

of legal water rights. Beaver dam removal without elimination of beaver
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on.spring]fed.creeks is useless since dams are rebuilt almost immediatglyq
On~Red.chk'Greek no repairs to the_dams were observed until Sé?tembero
This allowed ample time‘fér grayling to spav'.m° |

_ Red Rock Creek and its tributaries and part of Tom Creek were nade
accessible by remo%al of afproximately'loo beaver.and 90 dams in 1951 and
1952, TUntil beaver are eliminated from these areas, beaver dams will need
to be ;emoved prior tO'eaéh year's grayling spawning run in order to keep
the stream accessible,
Erosion and Silting.- Nﬁmber and weight of all fish was lowest in section
1 of Red Rock Creek~(Table VII) where erosion of banks, and silting ﬁas'.
prevalent, Perhaps after é'more complete investigation; fencing of the
creéksagainst livestock in this area might be justified,
Reclaiming Water for Grayling,—~ Culver (Widows) Pond, Bﬁck Pond, and Shame
bow Pond (artificial impoﬁpdments, fig. 1) contain rainbow and eastern
brook trout at present. These fish should be removed by poisoning and
grayling introduced, Buck Pond is the only one not at the head of its in;
dividual drainage. It has a small runoff from Elk Lake which can be isola ~
' ted from fish movements by a coarse gravel fill in the canyon ét the  lower
epd‘oﬁ the 1ak;, If this is done, these ponds would be isolated.and coﬁld
be_mgnaged eic;usively for grayling. They have some suitable spawning
areés in their short spring inletse

- Two p@nds,,lécated off ‘the refuge appear suitable for grayling stock-

ing, if.permission ean bevsebured from the owners to poison out the spscies
present,

It may be feasible to poison certain creeks but not without further
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investigatione
_ Grayling Management in @ther Areas

Prior to 1951, grayling regulations were applied on‘a statewide'basis?
The fishing season extended from May 18 to Noveﬁber 15, and the creel limit
was 15. Iﬁ.1951,.the opening of the season was changed to July 1 and fhé
creel limit reduced to“five grayling, Between 1950 and 19525 103 million
fry and 11,894 fingerlings (5=6 in.)\were planted in western Montana
(Mont, Fish & Game Gomm,.1953)s Catches of grayling betwoen 1948 and 1952
were reported from 22 lakes and 27 s%reams-CTable X)., This fishery is be=
1ieved to be maintained mainly by artificial stqcking; Most of thé lakes
containing gra&ling today wgre'originally Barren of all fish, Some are
known.to produce large grayling populationson

It is recommended that the possibilities for enlarging the present )
gpayling range'ﬁe investigated, All barren mountain lakes which still ex-
ist in Montana and which are suitable, should be reserved‘fof grayling -
only, A number of small mountain lakes already stocked with species other
than cutthroat or golden trout §ight be poisoned out and then stocked with
grayling., Headwaters of creeks that are isolated to upstream movements of
fish by artificial.of naﬁural barriers offer an opportunity to develop
grayling water. Over a period of years, it méy be possible to reclaim a
few entire creeks by poisoning and ingtalling a barrier to keep>6ut other

fish,




4L
Table X,

Digtribution records of. grayling in Montana

-. - River or creek

” County Lake County '
Jefferson River drainage oo coT
.Big Hole River _ Beaverhead Browme ILake Beaverhead '
Wise River L Agnes Lake "
Deep. Creek Deer Lodge Cenyon Lake . n
¢4

La. Marche Creek
Pintler Creek
Thompson Creek
Steel Creek

Trail Creek _
Warm Springs Creek
Governor Creek

Red Rock River(below Lima Dam) !

West Creek

Long Creek

Métzel Creek

0dell Creek

Tom Creek

Battle Creek

Red Rock Creek
Antelope Creek
~Hell Roaring Créek
Elk Springs Creek

Madison River Drainage
Madison River .
Grayling Creek

Gallatin River drainage
West Gallatin River
Hyalite Creek

Missouri River drainage
Sun River

Smith River

Clarks Fork of the Columbia
River drainage

KﬁotenailRiver drainage

Beave
n

i
n
#
n

Mussigbrod Lake u

rhead . Bobcat Lakes u
. Schwinegar Lake n

Twin Lakes "
Miner Lake n
Lower Red Rock Lake "
Upper Red Rock DLake = "

Medison Meadow Lake Madison

n

Lower Twin Lake "

Gallatin  Emerald Lake Galletin
i

Hyalite Reservoir n

Lewis &

Clark Diversion Lake Teton

Cascade and Tunnel Lake ' n

Meagher Pishkin Reservoir "

Georgetdwn Lake Deer Lodge

& Granite
Rogers Lake, Spoon Flathead
Lake, Lone Lake. u

Howard Lake Lincolh
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SUMMARY
”1? Ag;investigatien of grayling in the Centennial Valley, Montana
was made during the summers ef 1951 and 1952 to develop a management plan
for grayling in one area of its original range.

2,. In 1951'grayling were found in two lakes and five creeks, They

were most abundant in Upper Red Rock Lake where the catch (1951 & 1952)

w1th 125=-foot graded experimental gill nets averaged 2,05 per hour,
'3, Grayling were most sbundant in Red Rock Creek durlng May and June

dur;ng,spawning and gradually decreased during the summer. In 1952 the

" average numbers captured ﬁiﬁh an electrie shocker in 600=foot sections of

stresm were 5.3 (June 28-July 1), 2.0 (lug. 12-14), and 0,5 (Sept. 15=17)a
Lo A total of 370 érayling were marked, and 14 marked fish were re-
covered, |
5. In 1952 spawning was observed between May 19 and June 6 in Red

Rock Creek, and between May 23 and June 1 in ntelope Creek, No spawning

was observed or. grayling eggs found in botﬁom materials cemposed of sand

or silt,

6, The period between fertilization and hatching of the eggs wes es—
timated to be 14-i9 daye where the water temperatures varied fram 38 to '
61°F, | _ |

7; The decrease in nnmbers of grayling fry during June in Red Rock
Gfeek was partly due to predation and downstream movemento

8s The average calculated total lengths in inches for the various

" age groups of grayling in the Centennial Valley were: age group I, 6013
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age group LI, ll.l;-ége group'III, 13,53 age group IV, 1407; age group V,
15.6; and age group VI, 16,0, |

% Aﬁ eﬁperiment rempving;al1 fish éxcey@ grayling in sections of
Red Rock Creek was tried. Grayling did nof oceur in sufficient numbers to
evaluaté the effects of fish removal, |

1e¢ At th9 end of one monﬁh‘s fishing, é (35.3 per cent) of the 17
grayling marked in section 2 of Red Rock Creek were checked in creels.

1;0 A management plan is proposed to comtrol fishing, irrigation,

artificial stocking, beaver, and eresion.
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