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Abstract:

A study of the summer usage of vegetative types, migration and harvest of the Sun River elk herd in
Montana was conducted during 1957 and 1958. One hundred arid ninety elk were individually tagged
and marked to facilitate movement and harvest studies. Discussion of the usage of five vegetative types
and three subtypes was based upon observations of 2.544, elk, during the summers of 1957 and 1958.
Observations of elk movement as influenced by hunting and weather conditions were made. Some of
the relationships regarding three hunting seasons, during which the elk of this herd were harvested each
year, were discussed. Two types of colored plastic ear' markers were compared as to durability.
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ABSTRACT

A s’c.udy of” ’c.he summer usage. of vegeta'b:.ve 'bypes s migra'bion ‘and’”
‘harvest of “the Sun River elk herd in Monbana was conducted during 195‘7
and’ 195'8 One hundred and ninety olk were individually tagged and marked
'bo f.’acili'bate movement and harvest studies.., Discussion of the usagé of
five vege‘ba‘bive types and’ ‘three subtypes was based upon o‘bsewations of"

s5Lly elk duiing the summers oFf 1957 and 1958, Observatichs of elk
'movemen'b as influenced by hunﬁing and weather cond:l.tions were made. Some
of the relationships regarding’ three hunting seasons, dur:l.ng which the elk
of this herd were harvested sach year, were discussed. Two types of
colored plast.ic ear markers were compared ag to durabili‘hy.
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ENTRODUC TTON

One 6f'Mbntana“S'largest'eik'herds ranges south of Glacier National
Park in the upper drainage of‘thehéun River. Near to extinction at the
turn of the ecentury, the Sun River herd increased to its present level of
about 3,000 by the 1930's -(Rognrud, 1950}, The harvest from ‘this herd
~ during the hunting éeaeons of 1957 and 1958 was about 850 and 650, re-
- speetively. Tn the summer, the elk range aiong.the Continental Divide in
the heart of the 990,000 acre Bob Marshali'WEIaerness area. The winter
‘range utilized by most of the herd is located 1l miles west of Augusta in
lewis and Clark county,  This winter‘range consists of about 18,000 acres
'of land purchased fbr"the burpose €¥'the Montana Fish'end Game Department.

To'provide basic infermatién'fbr the conbinuing mandgement of this
herd, a study of its movements and relations to vegetatiVeutypes‘Was
undértaken., Thie‘étudy-was‘condncted on a full timé basis from June to
September of both 1957fahd 1958 with suppiementei observations made.ét'
other times durlnp ‘the- perlod February 25, 1957 %o November 26, 1958. The
writer was employed by the Montana FlSh and Game Department under projech
W-T4R during the stu-dy° "7

Thanks are extended to R. G. Janson, L, G, Gasagranda énd B. Goodman
of the Montana Fish and Game Department for their admlnlstrative aid,
field assistance and use of departmental records. The aid of D. Neal snd
E Rundquist of the same department and ‘intere‘sted sportsmen in tagging
of elk is also acknowledged. Thanks are extended to the'nereonnei of the

U. S. Forest Service for their cbopefetien and the use of Forest Service
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facilities. Further acknowledgements are extended to A. Scﬁeonen and K.
Rundquist for their services as packers‘during the two summers of wilder-
ness work, to J. Bond for his aeeistance in the field, to D;‘-AMum"oe for
his services as pilot and to Dr. W. E. Booth, Montana State College, for
verifying the identification of plant specﬂnens. The wr’itef also extends
‘thanks to Dr. Don C. Quimby, Montana State Colieée , who directed the study
and aided :m the preparation of the minuscript.
METHODS
Two different types of coj.ofed plastic ear niar'ke:r"sl.wefe‘used"ﬁe per-
nit the field recognifion of individusl snimals in movement studies. Dur-
ing the winter of 1957, seventy-seven elk were captured in corral type
traps on their winter range. Each of these was marked with a colored
‘plastic streamer held in the ear with a metal stock tag. These markers
were similar to those used by Egan (1957) on deer and Rouse (1957) on elk.
’I‘wenty-useven o1k calves ‘caught during 'Ehe spr:mgs of 1957 and 1958 and 86
" elk trapped in the winter of 1958 were marked wi'l_zh 'a plastic streamer in
one ear and a celofed sheet plastic méfker (Johnson, i9'51"') in the other.
Records of the Mon'bana F:Lsh and Game Department :‘i.ndica'bed a few animals
"4n the herd “that had been tagged and marked before 1957° The marked elk
were Maged" into four groups (calves, yearlings, 2 1/2 years and older)
by dentition (Qulmby and Gasb, 1957). |
The marked elk were identified in the field with the ald of binocu-
lars and .a 20-power spotting scope. Tag recoveries from hunter killed elk '

were made at checking stations.
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The elk herd was followed to the summer range. Saddlehorses and a
packstring were used to establish baéecamps but the majoz'it:).r of obser-
vations were made while on foot. The passes ﬁséd by elk to cross the
Continental Di\}icié were periodically checked For "’oracks during the surmer
" and following the ope'n:"i.rig of the Septémber hunting season west of the
Continental Diw}ride., An airplane was used to determine elk ~c’li‘i'.s’cr"°1'*b1'.1jl',:_i'on
and to check the passes along the divide for movement signs following
early snowstorms. An index to the late fall migration of 1957 was pro-
vided by weekly ground trend counts on the winter range , which was closed
to hunting.

The basis for the vegetative description of the study avea was pro-
vided by aserial observations and ‘ground travel. A more detailed study of
certain vegetative féaﬁureé;was made inftﬁé‘upper basin of Moose Creek
dfaihageo TWeﬁt&;'fwo by five décimeﬁer plots were selected along two,

-+ '100-foot. transects in each of three vegetative subtypes. Plént'cdveragg
in the plots was determined by ooular estimate (bgnbenmire, i95§)o These
'%baﬁSects were iﬁteﬂded to provide ‘a rbugﬁ’iilﬁstrafioﬁ.éf-ﬁhe sibtypes
rather than & detalled anelysis of species composition. Ae an Indieation
of the elk use received By the araa,,paliet group @ounﬁs'wera made on &
four foob §twrip along each transect. All elk cbservations made during
the obudy were recorded according to the vegetetive type in which they

were geeh.

THE STUDY AREA
The known range of the Sun Biver elk herd includes about 1,200 square
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miles of rugged terrain in the -upper portions of the Sun River, and’sd—
‘jacent porﬁions of the Dearborn, the South Fbrk'of“the Flathead, and the
‘Middle Fork of the Flathead River drainages.
) - The typleal mountain topography con31sts‘of parallel reefs or rldges
runnlng north and south. These reefs slope on the west and are abrupt on
the east., The cliffs of the eastern faces are as much as a thousand foet
uﬁn'heightoy Because of thls topography the elk ‘migration, whlch is prima~
rily east snd west, is conflned to certain routes determined by passes.
"through the reefs. -

| The area selected for the sﬁhmer studies consisted of aboib 350'
square miles of the northwestern corner of the Sun River dralnage as well
as adgacent portlons of“the Whlte ﬁlver and Spotted Bear River drainages
of “the South “Fork of the Flathead Rlver system (Fig° 1) The eastern
‘boundary is formed by the North Fork of the Sun Rlver Wthh flows in a
broad va;ley atcan elevation of about 5,300 feetg"From thls vslley, the
?errain slopes ub on the west sna'SOuth.%o ﬁhe:GoﬁfisenteljDiriae, formed
by the 8,500 foot peaks and ridges of the Lewis and Clark Range. Accord-
;pg;to Deiss (1941) this range was formed by fhe Lewis overthrust which
placed Proteérozoic and Paleozoic shales and limestones on top of ‘the much
younger Mesozoic sediments. The eastern face ofiﬁhe Continental Divide 4s
a row of glacially sculptured cliffs of Paleozoic 1imes£oﬁe'that unhderlies
_ ‘the White River basin to the west. In the southern half of “the study ares;
these 1,000-foot cliffs are known as the Chinese Wall (Fig. 2) ahd form a
barrier 15 miles long which‘can be crossed:only'through one minor pass.

Msjor pass areas exist at each end of ‘the Chinese Wall. In the northern




Fig. I.

The study area showing vegetative types.
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half of the study arvea, the Continental Divide continues as a series of
cliffs which can be crossed through four major.and two minor passes. The
section of ‘the Continental Divide which forms ‘the ndrthern edge of the
study area is a forested ridge which can be readily crossed by elk (Fig.
1). '

‘The entire study area lies wifhinfﬁhe Bob Marshall Wildernéss Area
from which motor driven and wheeled vehicles have been excluded. The area
lying between the North and South Forks of ‘the Sﬁh4ﬁiﬁef'and the Conti-
nental Divide is in thé Sun River Game Preserve, esbablished in 1913 to
protect the Sun River elk herd;

: The described wintér range of the herd is 1ocated at an elevation of
about 5,000 feet in the ‘warm chinook belt” along the eastern edge of thé
mountains, where théy rise asbruptly from thé Great Piains.

Recdords of the weather station at Gibson Dam, about midway between
the winter range and thé’ summer study area, indicated an average anmmal
precipitation of 17.2k inches. The long term anmual mean temperature at
the 4,590 foot elevation was Ll.7 degrees with a high of 88 and a low of
-h2 degrees Fahrenhéit.

wBi’g""géhié animals Oother than elk found in the study area were mule
deer, white-tailed deer, bighorn sheep, mountain goats, biabk béar and
‘grizzly bear.

The Vegetation

Tn this study, five vegetative types and three sibtypes were recog-

nized (Fig. 1).
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Grassland: This type covered a relatively small portion of the
study area at elevations of },800 to S,BOé‘feet. The southern half of the
area adjacent to the North Fork of the Sun River was the most extensive
area covered._‘Usually the type consisted’ of grassy flats with scattered

aspen (Populus tremuloides) and lodgepole pine (Pinus contorta). Several

1arge'éreas had‘Been seeded to timothy (?hleum pfaténse) as an erosion

control measure following the eliminétiqn of'catﬁlevgrazing in the early
1930's (Cooney, 1939). Resembling the bunchgrass prairie of the winter
range, some of the characteristic nétive'plan%sﬂWQre'biuebﬁnch,wheaﬁgrass

(Agropyron. spicatum), Idaho fescue (Festuca idahoensis). and shrubby

cinquefoil (Potentilla fruticosa).

Lodgepole piné-Douglas-fir: In general this type formed a belt
surrounding the grasslands. As mentioned by Larsen (1930} it intergraded
at higher elevations into the épfuce—fir\subalpine forest. Engiémann

spruce (Picea englemanni) and alpine fir (Abiésvlésiogarpa)'6ccﬁpied the

more mesic sites. The lodgepole pine-Douglas-fir (Psuedotsuga menziesia)
type occupied relatively'liﬁtle area but was found in scattered stands
‘throughout the study area. The chief character used in its recognition.

was the presence of an understory of pinegrass (Calamagrostis rubescens).

Tt was previously classified by Coéﬁey and Redman (193L) as “"coniferous
timber with food". | |

Subalpine forest—closed—éanopy: To permit the differehﬁiation of
use by elks the\subalpine forest was divided by means'bf'ihe understofy\

. 3, .. e,
into the closed-canopy type (Fig. 2) and the open~-canopy type (Fig. %@,,
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Fig. 2. Burned-over areas of subalpine barrens in the foreground with
the Chinese Wall of the Continental Divide in the background.

Fig. 3. The forest floor of the closed-canopy subalpine forest.
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The closed cahépy‘subalpiné forest was tHé.pfedominaht vegétative

type of the étudy area., It cons1sted of Englemann snruce and alplne fir

- with whitebark p1ne (Plnus alblcaulls) on the hlgh exposed slopes. The

understory'was characterlzed by a paucity of both plant numbers and

species. Heartleaf arnica (Arnlca cordifolia) was scattered through the

forest and on some sites shrubs of,wild gooseberry (Ribes inermis) and

smooth menziesia (Menziesia giabella))were found. This type was classi-
fied by Coeney and Redmanr(Ibid.) as "coniférbusjtimber without foodh,
'Subalpine foreét - oben-canopy: Trees were present in some locations
at a1l elevations in the study area. The scattered Englemann spruce and
alpine fir éf this vegetative type formed the upper border of the foreét.
There a burn-was'being reforested, it was regérdéd‘as forest when trees

were tall and frequent enough to hamper view beyond ‘a ﬁﬁﬁ&ré& feet.

Limber‘pine (Pinus flexilis), lodgepole pine and whitebark pine were
common on old burns. The understory consisted of a beargrass (Xéroghzllum :

tenax)/low red huckleberry (Vaccinium scoparium) union, with a lush forb

type in the wetter areas. The characteristic plants of the forb areas

were profuse amounts of butterweed (Senecio triangularis) and scattered

plants of green false hellebore (Veratrum viride).

Subalpine barrens: This type extended as low as 6,500 feet and
occﬁpied the high'ridges aboveuthe forest. Indlﬁdeg in this type were the
natural treeless areas of the ridges'and high basins as well és‘several
large burns, L0 to 50 years of age, 'of the sotithern half of the study area
which had not grown back into forest (Fig. 2). These were the "non-~

restocking burns" of Rognrud (Tbid.).
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Td study the three subtypes of the barrens, a special érea was se-

lected in the burned over upper basin of Moose Creek. This appeared to be

. typical of the barrens and the vegetative groupings similar to the un-

burned as well as ‘the burned areés, The Moose Creek area was reported to
have been burned in 1918 (Hazel, 1957) but vefy 1ittle forest reproduction
was present in spite of this LO year interim. The results of the vegeta-
time'ahélyéis are presented ﬂﬁ Table I. Daubermire (1952) presented

. evidence that soil pH may be oﬁéﬁdf the major eéologic'féctors ihfluencihg
#héJgross Vegefationél features of this type as'ﬁellvas the bpén canopy
forest. |

Beargrass subtype: The beargrass subtype (Fig. 5) was the most

extensive one found in the barrens and it also formed the understory of.
‘the open cénopy forest. What fbreqt repfoduction there was in the burned
areas-usually occurred on thié subtype. Beargrass and low red huckle-
berry were the predominant species, almost to the exclusion .of everything
else. This subtype covered large areas'in‘the burns, on the benches under
ciiffs3of the divide and on ridgetops.

Mixed subtype: The mixed subbype (Fig. 6) was second to the bear-

grass union in area covered. It was most common on south or west slopes
~ and contained quité high percentages of forbs, grasses and'sedgés. The
beargrass plants were widely scattered and low red huckleberry as well as

the milkvebch. of ‘the forb commmniby were sbsent. Dlants common in this

'subtype were beargrags, yarrow (Achillea lenmlosa), Townsendia sp., blue-

bunch wheatgrass, Bromus marginatus, alpine bluegrass {(Poa algiﬁa) and

fA

sedges (Carex sps.).

i
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Table I. Vegetative. comp051t10n and Gse by elk of the Mbose Greek
study area. '

Vegetative components . Subalpine barrens subbypes
Beargrass Mixed Forb
oY F2 | ¢ 7 C_F
Beargrass 35 90 27 5 | 5 5
Low red huckleberry 16 70 | e= - - -
Forbs 16 95 34 100 | 80 100
Grasses 1 10 , 13 70 -— -=
Sedges ‘ | _ 10 55 9 35 S ”
- Bare ground . : 13 - 55 23 /75, 15 95
Per gent of Moose Creek . :
study area covered by © 50 , 30 25
subtype '
Total elk pellet groups
along two 100 ft. 7 ' L0 26
transects N

Elk observed on subbype
1957 and 1958 combined

June . 3 | 53 69

July ‘ 1 | 16 | 213
August . | 1 e 98
September .- - _ Lo _ ——

_/ %verage)coverage of 20, two by five declmeter plots in per cent
§ 10% ‘

2/ Frequency of occurrence in 20, two by five decimeter plots in per cent.
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Fig. U. The open canopy subalpine forest.

Fig. 5 The beargrass subtype in upper Moose Creek.
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Forb subtype: This community (Fig. 7} had a low growth form and

consisted mostly ofhforbso A sharp ecotone beﬁween it and the beargrass
subtype was characteristic. It occurred in scattered patches tﬁroughout
the beargrass areas and was the major commmity on talus slopes. The

characteristic plant of the forb subtype was a milkvetch, Astragalus

miser. Other abundant plants were yarrow, dandelion (Taraxacum sp.)

and in the wetler areas, siberian chive (Allium sibericum).

USE OF VEGETATIVE TYPES

-The numbers of elk observed in the various'Vegeﬁative-typee is pre-
sented in Tables I and IT. Along with observations of fresh elk sign iﬁv.
.forested areasg this 1ndlcated certain patterns of vegetative use., In
June, during the ca1v1ng seasong the magorlty of elk utlllzed the grass-
1and areas at lower" elevatlons, although sorie | use, of ‘g1l vegetatlve fypes
was noted. In 1ate June and early July elk moved through the foreso
types, umtil by mid July many were found 1n the subalplne barrens and
along the upper edges of the subalplne forest° In the subalplne barrens
the forb subtype was favored° In late August there was a downward move -
ment into the forested areas and by September these typeS‘were heav11y
uﬁilieeda Ali.harems and‘sexuallj active males observed>were_seen in the
forest typese A few scattered elk were present in all vegetative types
throughout the summer.

The appa.ren’f. lower Lvel @f use of the subalpine berrens during Ju,ne
1957 as cempaved e June 1958 was pret abiy the result of severe weather

eonditiens which favered the use of types with cever dur 1 g the o obger=




Fig.

Fig.

7.

The forb subtype
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in upper Moose Creek.



Table IT. Per'c

ent of elk seen

on various vegetative types.

et

" Subalpine

Lodgepole~

¥onths- . Subalpine bartehs Grassland |Number of elk
‘ 7 ; i forest douglas fir
Beargrass Mixed Fdrb Open C]_Tosed : 7
1957 092 602 60’4 == 002 lob 8600 !_171
JUNE cceos cosson ’ ) .
: 1958 1.0 21,2 6.8 | 1.2 002 3.5 66.1 576
1957 0.l 7.8 13.8 | 10.6 1.0 7.6 28,8'L 801
JULY eocvss cooss _ - Y
1958 3.0 20 52,8 | 10.h 0.3 7ok 2.1 = 337
1957 1.0 §7.0 30:0 | 19.0 == 1.0 1.0 100 .
Augost eccvecone :
1958 - 1.7 82u6 | 157 - - - 121
1957 5.7 2,8 5.7 | 22,9 5.7 8.6 1,8.6 35
September ccoveo o ) ’
1958 ' b 3903 808 “2166 1?06 808 . 309 . 102
Y/ Seen during the first two weeks of _Jui‘ya
2/ Vegetative type not covered during the first two weeks of July.

- ~6T~
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. vation period. '

The July grassland data for the two years is not strictly comparablgo
The July use of the mixed subtype differed considerabl& between thé two -
years as did the bugust use of both mixed and forb subtypes (Table 1T},
This may have reflected the unusually cool and webt July of 1958 (Table
FII) which Ffavored prolonged succulence of the forbsc The elk food habii
studies of Rouse (Ibid.) and others report a high consumptioh.bf grass i#

the sprlng and fall with a hlgh forb use durlng the summer.

The beargrass areas received little use. Although Smith - (19}0) ine
dicated use of. beargféss by the Sun River elk under severe winter con-
ditions and White (1958) reported use of t%e flowers by deer durlng tha
surmer months, this coarse member of the 111y Lamily is poorly suited to
be forage. In both the burned and unburned regions, the beargrass afeas
appeared similar to the understory of the open canopy'sﬁbalpine forest.

Daubermire (Ibid.) when speaking about the open canopy subalpine forest

remarked, MThe grazier will find the,PiceafAbiés / Zerophyllum habitab
Yype practiéaily”worthlevsieithérvin climéfscondiﬁion-bf after bﬁ§hings
for the. undergrowbh domlnants are unpalatable and’ retaln domlnance by
sprouting promptly'af%er burnlngo“' Thls‘31tuatlon appeared ‘o prevall in
the present study area and it'is,conéideféd unlikely ﬁhat the burned over
‘beargrass areas supported appre01ably more elk than 1ts equlvaient of un-
burned subalpine forest. In average of 25 elk were seen per day in the
burned habitat as compared with 15 for the unburned areas. ~Th:,s dlfferm :
ence probably had little meaning as the eik dould he spbﬁféd-ét a much

prester range in the burned areas.
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Table ITI. Weather records, July 1957 and 1958.

Precipitation Temperature
Year e e — e ra—
Total Days on which " Average ~ Average
inches ‘rain’ fell | maximum . minimum
- 1957 0,51 5| 193 T, L5.7
1958 3.66 11 | 708 Lh.1

Source: Gibson Dam; Cllmatologlcal Data, Montana° U. S. Weather Bureéu
IX(7); and IXT (7.

Used as an index to group éize, the numbér of elk seen per obser-
"yafidn wag found to be consistently higher for the open areas of grass-
- land and barrens than for the timbered areas. Undoubtedly much of this
dif?ergntial was due to thé poor visibility in forested areas, however
no groups of over 20 were observed in forested aréas ﬁhile groups larger
ﬁyan this were common in open areas. The overall averages for the study
were 7.2 elk»pérUébéervation (BOhfobsérvafioné) for the open areas and
2.5 (114 dbservatiohs) in the forested areas. Dasmamn and Taber (1956)
indicated that animals which inhabit dense cover usually form smell groups
or are'sdlitary, while herds are characteristic of open aréas;i This does
not contradicﬁ the abové mentioned relationships between burhed and un-
bﬁrned‘habitat wﬁich refer to the nuﬁber of animals present in the area
rather than the size of gréups.

The maximum of 119 elk in a summering group recorded for this study
is considerably less th;n the 300 reported by ﬂurie (1951) and the 1,500
reported by Altman (1956)3fbr the Jackson Hole elk herd in Wyoming.




20
MIGRATTON |

During the last week of April, 1957 a considerable reduction in the
nunber of elk on the winter range became apparent (Table IV). Some of
fpe elk were observed leaving the winter range by way of a well used
trail wﬁiéh crossed from one cényon to the next over passes in thé upper
‘portions of the drainages bordefing the winter range rather than crossing
'through the reefs along the Sun River near human‘habitétion. These and
other passes also assumed considerable importance in the fall when 67
per cent of ‘the tag returns were from kilis made in the vicinity of
' passes. | |

That much of this early movement was into the areas along the lower
North, South and West Forks of the Sun River is suggested by data in
Table IV. Elk mumber five (Table V) was observed on the winter range
April L, 1957 ‘and in the"gtasslahd}éfeas?éf'£hé.Norih Fofk"bn'May 28,
1957, 'Elk number seven (Téble V) was Observed on the winter raﬁge'Méy 8,
1957 and with a calf in %he*éfaésland‘areas of ‘the North Fork on May 28,
";957. Elk numbers 3 and 22 (Tgble V) also mb#ed from the winter range to
"the North Fork. These observations indicate “that the spring elk popu~
1ation of the lower North Fork is made up of animals from the winter
range in addition to, presumably, the group of elk which had wintered in
the North Fork (Table IV). Four elk (3, i‘7',' 18, 19 Table V) retwrned in
subsequent years:'to the same genérél portion of the North Fork as that on
which they had been marked as calves. That calves born on the North Fork
do not_necessafily'winter there is indicated by two marked elk (3, 33

. Table V).
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Table IV. Dlstrlbutlon of elk as 1ndlcated by aerial and ground obser-

vations.
Date ) Winter range Forks of the Sun River Summer
. - range 1/
March 1, 1957 2/ 2,000+ | 350 CThot
_ , ) - covered
april 27, 1957 &/ 5004 o 900 n
Jupe 15-30, 1957 =2 100t | 410 60
- July 15-31, 1957 3/ very'%ew : 60 500
Nove 5-10, 1957 2/ 150 ' 565 tracks
: along
divide
Dec. 31, 1957 _/ .- 52s ‘not ‘covered | " ‘not
: ' covered
March 26, 1958 _/ - ‘15004 - " not covered . not
B ) covered
Jume 15-30, 1958 &/ . 100t . oo 170
June 15-31, 1958‘2/ véry'few 30 N | 300

1/ prairie reef and the portion of the continental divide in the
study area.

IQ

Aerial counts.

"

Number of elk observed during vegetative study.

E

Ground trend counts.




Table V. Localities of tagging and relocatlons for 71 elk as determined .

=2} -

by sight records and hunter kills.

e
———

. o ‘Miles
Elk Date and loecality of Relocations from
No., tagging where
tagged
Fl/ , . o : -
1c 3/Winter range Jan. 1957 Prairie Creek July 1957 19
- ' ‘ Killed Home Gulch Dec. 1957 2
25 u " n n Prairie Creek July 1957 ' 19
' 33‘. Winter range Feb. 1957  First tagged N. F. Sun River 1k
recapture June 1948
“ N. F. Sun River June 1957 1
bg Winter range Feb. 1957 kiiled White Rivef Oct. 1958 .?8
5§ wo.ooo o oon " ' Hinter rahge Aprll h, 1957. 0
o ’ .N. F. Sun River May 28, 1957 18
‘ N. F. Sun River June 1957 20
6% J n n " ‘Killed 6 miies SW winter range 6
‘ Nov. 1958 ‘
75 u " " n Winter range May 8, 1957 -0
- N, F. Sun River May 28, 1957 Sl
‘ Glenn Creek July 1958 19
'85 Winter rangé Mar. 1957  Winter range March'1958 0
95 " " L n Red Shale Creek July 1957 27‘
, Winter range Jan., 1958 .0
: , Red Shale Creek July 1958 27
105 " nowoow Killed Hannon Gulch Nov. 1957 11
118 " U . Winter range Dec. 1957 0
125 Winter range Apr. 1957 Killed winter range Oct. 1957 0
135 o nooon u 0

_/ M - maley F - female ‘

TWinter range March 1958

% 1ge when tagged: c - calf; y - yearl:mg, o« ‘older. '




Table V, continued.
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Miiés

Elk ~Date and locality of Relocations from
No. ) tagglng ' where .
. tagged
- '/ . : - - ) ] ] - .
1h§ Winter range Feb. 1957_ Winter range March 1958 0
15§ Winter range Jan. 1957 Winter range Mérchll9§8 . 0
16F Mhnter.range Apr. 1957 Killed 8 miles S. of winter 8
‘ range Dec. 1957
178 'N.F. Sun River May 1957 N.F. Sun River June 1958 . 7
. | e - Killed. N F. Sun River Nov. 1958 3
18% N.F. Sun River May 1957 Red Shale Creek July 1957 11
- o N. F. Sun Rlver June 1958 5
19F  N.F. Sun River June:1956 . F. Sun Rlver June 1957 6
208 Winter range Feb. 1958 . Moose Creek June 1958 25
21@ U R S | 'Moose Creek June 1958 25
Moose €reek #fug. 1958 25
¥illed 'S, Gibson Lake (route 1) -
Nov. 1958 _ 6
228 - " L N.F. Sun River June 1958 16
235 A Killed White River Cot. 1958 28
2&% finter range April 1958 Glenn Creek July 1958 20
Glenn Creek Aug. 1958 19
25%  Winter range Feb. 1958  Killed 2 miles SW winter range 2
Nov. 1958
268 R Killed 2.miles SW winter range 2
Nov. 1958
27  Winter range === 26

1/ ¥ - male; F - femsle |
2/ Age when tagged: ¢ - calf} y - yearling; o - oldems . ' '

' Killed Camp Creek Oct. 1958




Table V, continued.
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S . , . , Miles
Elk Date and locality of Relocations from
No. tagging where
. tagged
28Y © Winter range Feb. 1957  Glenn Creek. dJuly 1957 19
ZSE " nooom " Glenn Creek. July 1957 19
30F Winter range —-- %@ong Creek June 1958 27
31  N.F. Sin River June 1958 N. F."Sun River June 1958 7
325 N.F. Sun River June 1958 Killed N.F. Sun River Nov. 1958 1
33%  N.P. Sun River May 1956 Winter range April 1958 1
3L-37. Winter range 1957 and ¥illed Home Gulch Nov. and Dec. 2
1958 ‘ - (1) 1957, (3) 1958 - -
38-53 Winter range 1957, 1958  Killed S. Gibson Lake (route 1) .
and three before 1957 (L) 1957, (12) 1958 )-12
5L-59 Winter range 1957, 1958 Killed S. Gibson Leke (route 2)
and one before 1957 (1) 1957, (5) 1958 =12
60-71 Winter range 1957, 1958 Killed N. F. Sun River Oct. and .
and three before 1957 . Nov. (6) 1957, (6) 1958 11-12

1/ ¥.- male; F - female
2/ sge when tagged: ¢ - calf; y - yearling; o - older. v’ -

An aerial survey during the first week of June 1958 showed a few elk

present in several areas along the Continental Divide.

Movement across

the Divide durlng May, in previous years, had been reported a nurber of

times by membérs of the Montana Fish and Game Department (Zajanac, 19h8)°

Considerable sign of movement through the passes of the Divide during the

third week of June was heted in both 1957 and 1958.

In 1957, during this
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time, snow deep. enough to limit horse tfavei was present in many areas

E along the Divide. In June, 1958, the phenoiogy of ‘the high country ufes
an estimated two weeks ahead of 1957, and there was little snow remaining.
Three marked elk (20, 21, 30; Table V) were observed in the higher areas
-along the Divide durlng the 1atter half of June 1958.

Ca1v1ng was observed on the w1nter range and in. the grassland areas
of the lower North and West' Forks of the Sun Rlver (Flg. 8) A number of
elk calves in the hlgh barrens areas of Wrong Creek and Moose Creek durlng
the last half of'June,indicaﬁed either calving in'these higher locations
or early‘novement of calves. Tnet‘elk caives can move considerable
distances'is‘indicated by one calf (31; Table V) which was marked when a
week old (Johnson; Ibia.) and which had'noved seven airline miles and
across the North Fork of the Sun River by the next time it was seen, two
weelks later. Johnson (Tbid.) and Brazda (1953) reported no_movements of
calves more than two to three miles during the first three weeks of'J'nne°

One of the longest: movements recorded for the Sun River herd was
'indlcated by a hunter tag return from Big Salmon Lake of the South Fork
of‘the Flathead drainage (Casagranda, 1957), a distance of 40 airline
miles (63 trail miles) from the winter range. This indicated a movement
similar to that suggested,by Gaffney (19h1)vas'the’ancestralvmigration of
the Flathead herd from the Great Pieins. The maximum movements during’
this study were shown by two tag returns from the White Riyer in the
South Fork of the Flathead drainage, ; digtance of 28 airline miles from

the winter range.




_____________ X / LEGEND

U--Calf tagging site

V-Winter trapping site
0-Sight record of marked elk
X - Kill site of tagged elk

* Pass on Continental Divide

miles

-3IMVT NOWTVS

£91.-rt

Fig. 8. Tagging, relocation and Kkill sites of 190 elk
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One animal (9; Table V) was observed in the same township and
section during July of both yearé . This animal and five others (8, 11,
13, 1k, 155 Table V) also returned to the same wirter range in éop—
secutive years. Each of two marked élk.(él, 2li; Table V) wefe observed
twice in_the same locality during a summer.

An attempt was made to evaluate the hypothesis that an éarly fall
hunting season on the west side of the Divide induced migration into the
Sun River Game Preserve on the eéét side of the Divide. Major pass areas
were checked for tracks in‘both i957 andii958. The season opened on Sep-
tember 15, and hunting was allowed on the west slope of the'Dividé.except
for thetporti6n'6f the Spotted Bear drainage immediately west of the Lick
Creek passes (Fig. 8} which was closed in 1958.

Throughout both summeré, small groufs Bf elk were observed crossing

the Divide in both directions. Tn September, 1957 two passes were checked

‘before hunters entered the open area on the west slope of the Divide.

Twelve elk were observed to have crossed into the game preserve. During

' the first two days after the opening of the season, three elk crossed

into the preserve and one into the open area. In September, 1958 eight
paéses were checked. Four of these passes were open to hunting on their
west slopes and closed on the east. In the first two days after the

season opened 17 elk (Janson, 1958) were observed to have crossed the

'Divide‘with gt ieast five moving into the open‘aréas. Four other passes,

closed to hunting on both slopes, were also.chécked., Five elk moved west
end one east during the first three days of the hunting season. This
movement was gimilar to that observed dufing‘the summer . Opening day




-30-
hgnting pressure in one of the more popular areas was 12 hunters in the
18 square mile basin df the upper White River in 1957 and Four in ‘1958
(Casagranda, 1958). A | |

An aériallsurvey‘madé on October 9, 1957, after a heavy snowfall,
" showed 18 fresh game trails crossing the Divide’ in the study area. . To
:av01d con81der1ng mountaln goat trails, only trails which descended on

both sides of the Divide were,countedq Three of the: trails were heavily

" used through ‘the pesses of ‘the upper White River basin, The last hunters

were reported to leave the basin on October 17. Another f£light made on
November 5 showed nine trails crossing the Divide}"ef‘six well used
treils, one was in the area of the White Riﬁ@r’baeino

Tt ig considered wnlikely that the level of hunting in the eaily.
geagon had any appreciable effect on elk migration. Because éf %he'oﬁul
served ability of elk to negotiate snow of considerable depth snd the
pregence of game traill through the palsel in November, the hypothesia
thet elk froquently are imprisoned by enew, against th@i: will,; en ﬁhe
wegt side of the Divide also sooms uniikely.

To evaluate geme of the factors influencing the fall migration, the
wggkly hunter kill figures £cr geven weeks inﬁNovaﬁbe? aﬁd D@@embérféf
1957 and five weeks in 1958 were*glassified~by temperature and gnow cover
(Table VI). ﬁéekly grguﬁd trond counts for gix weeks in 1957 were algo

olassified, A week in which over 50 elk were killed was regarded ag &

“pepled of high kill, If the minimun temperature dropped balew 100 Fahven-

helt foﬁ‘tﬁo aonsecutive daye it wag regarded as & period of low ‘temperas




=-31-

Table VI. Weekly trend counts and hunter harvest class1f1ed by weather

conditions:
Number of Weeks
Weather Conditions ¥/ High . - " Tow
Xi11 2/ Count | Kill  Count
Snow with high temperatures | .2 -
Snow with low ﬁemperaiures 1 - SRR o
No snow and high temperatures 1 - L 2

1/ Sources Gibson Dam; Cllmatologlcal Data, Montana. U, S Weather
Bureau. IX(11, 12), XT(11).

'2/ Total weekly kill checked through checking stations.

ture. .The lbwest temperétufé recorded during theAhuntiﬁg seasons was a
-120,F. PSnow cover was regarded as an‘influencing factor wﬁenéver it

" preached a depth of two inches. Maximum depth recorded dﬂring”ﬁhe‘hunting
seasons wﬁs 11 inches. A high treﬁd count was regarded as one in which

. the number of elk observed on the wintér range which was closed to hunt-
1ng, was SO per cent above the count for the preceding week.

Table VI 1ndicates that there is some correlatlon between the
presence of snow and the indices of a high mlg?ation r:-;.’oe° It igs hypothe-
sized that snow increaSBd'the-raté'of mﬁgfétiﬁh a5 well as provided &
tracking msdium for huntersg Anderson (1954) end Murie (Ibid ) regarded

show as the chmef causal factor of fall migration.
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HARVEST ‘BY HUNTERS

inalysis £ 51 tag returns from huhfei‘ killed elk indicated that the
Sun River héz*_d was harvested ‘dﬁ:ch;ing three different hunting seasons in
eéehﬁyearo | | | | ,

The earliest ééééon:baganVGn Sep%embef'lguon the west zide of the
Divide. Three’tag veturns (six per cent) were recelved From thiS‘seéson,
twé'fﬁom the White Rivef énd one frombampbréé‘ka The secohd season
opened on ‘the third weekend in October and covered the area east of" the
forks of the Sun River. The third seagon was & modification of the
second in’which‘the area, nqrth‘of Gibson Lake and the Sun Riyer was
closed on. November 15, |

About 29 per eent of fhe tag returns eame from the eres north of
Gibson Lake and most (13 of 15) of these were frem the North Fork of the
Sun River., Fifty=five per ceﬁt of the tag re%urns were from two migration
yeutes south of Gibson Leke (Fig. 8). Route one, whish gupplied 3L per
eent of thé tag returns, wes through a seories of passes one to two miles
gouth of the Lake: Route two, whieh fﬁrnisbed lz‘perreent of the tag
?eturnsa wés”%hréﬁghTanctheE series cf!paéses five to six miles south of
the Lake, Fifteenzp@r aent of the tag returns weve from the vioinity of
the passes immediately adjcihing'thé‘wiﬁtar rangee“ihe vemaining four
per c@nt were f?om scattered kills. in th@ scuthern Sun River drainage.

Since the hun%ing geason in the Sun River eloled when the desired
ki1l wes reached; the 1@ngth of the season veried considerably for the
. two years ag did the type éf huﬁteé thet did the killing. Thé'a?eallying

east of a north-south line dvawn threugh Gibson Dam isirelatively.aeces@n o
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“ible and can reasonébly be hunted on foob with tﬂé aid of a fbur;wheel
’-driﬁe vehicle. These Teatures enable weekend hunters to use the area %o
a greater extent than the reglon west of this 11ne, The "area west-of the
11ne is relatxvely inaccessible because of a combination of rugged
%erréin'and the Bob Marshall Wilderness areé, Hunters whé'utiiizé this
'érea‘uSuélly use horses, at least to caryy qﬁt‘the ki1l and are frequently
on extended packtrips. In 1958;fwhiehﬁhad*d'kili of 650 animals, the
season closed during the last week of November, In 1957, with a milder
 fall and a kill of 850 elk, the season-rén'ﬁell into Januarys One-third
of the tag rétﬁrhs 5ame from aveas accessible to hunters withou horses
in 1958 a8 compared with hé per cent in 19570 Thus ) 1onger se8a80n
appeare advantageous to the huntera withou% ‘horgess |

Since\elk wore Vaged® when bagged it was possible to predict what
the age ccmpééiﬁion of the‘tag yeturn kill should be if a1l age classes
| .wére aqually volnerable. Comparisoh of this.predicted'kili with the
astnal ki1l (fable VIT) revealeé 8 ¢6n$iderab1e’differeneéu Application
of a chi square goodness of fit test gave a confidence level of 90’ por
‘cent thab there was a "reall difference’beﬁweenhthe predicted kill and
the actual kill. 'It'was'noted that the two year age group coﬁtribﬁted
the major portlon of “the computed chi square value under “the mentlaned
wtes‘b whlle the yearllng and calf age groups contributed much smaller
a‘mount'se While ﬁhe kill for: both sexes in the two year age group ‘was
higher than predlcted, most of the dlfferentlal was due to the males.

The differénces were not statistically slgnlflcant when class1f1ed by ‘

sex. Only one of the two ‘year old elk was killed before November in the
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Table VII. A comparison oflpredicted kill with actual kill of taggedvelka

Mults  Two year olds  Yearlings  Calves . Total

Prodiched | 28 g e Ty s
Actnal 30 9 - .3 | 13

more active portion of the breeding season. An'ekﬁiéﬁéﬁioh”f%f the'
differencea in killg lf "real" of ‘the threé age groups is not ‘readily
apparent°
 EVATUATION OF MIRKERS

Compilation of infbrmatﬁon gathered from hunter killed elk in 1958,
j' relocations of marked anﬁmalq and’ retrapping racords permitted an evalie
ation of the cmmpamatlve durability of the o types of plasﬁim markereo |
_ Tn general “the eheet plastic markers appeared to be the most durable;
(Table VIEL) with one marker beLng retaimed for hL tonths . Two inbach
sheet pLastio narkers in hhe ovar 10 monbh catugory were damagad bul not
@cverely'enough o prevent field recognibmona Of %he five elk which 1ost
‘ their markersﬂ faur had alan lost “the metal stock tag hol&ing %he marker
on the oawr. The markers used were aomparable to the, heavier ones |
described by Brazda (Ibid{) and the durability'was gimilar %o that ro-
ported by hin, - _' o

The rivbon type markers could be read more quickly and aﬁ greatey

distances than the sheet plastic ones, however they ware less durable.
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Table VIII. The comparative durabilities of two types of plastic markers.

: Condition of markers
Time in months Intact Damaged,l/ . Lost Total
Ribbon markers ‘
-6 ' T - 2 9
7-13 12 6 L Y
16-21 "1 1 5 ‘, 7
Sheet markeré
W |3 - - 3
713 16 - - o1
16-21 1 - - 1
304 2 - - | 2

1/

= Damaged beyond recognitions:.

#hen last seen only 20 of 38 elk could have been recognized by means of
the ribbon merker. The longest retention period of a recognizéble ribbén
marker was 16 months. Most of the ribbon markers were made by using a
Jesse knot (Craighead, 1956) but cracks were observed at these knots in a
number of the returned markers. The use of .an industrial stapler (Casa-

granda, 1958) to eliminate these knots shows promise.

SUMMARY

A study of summer use of vegetabive types, migration and harvest of
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the Sun Rlver elk herd in Montana was conducted durlng 195{ and 1958. A;
(" s

'total of 190 elk was 1nd1v1dua1 1y iagged and marked to facllltate movement

and harvest studies. DlSCH““lOﬂ of the usage of vegetatlve types was

‘based upon observations of 2954h elk seen during the summers of 1957 and

1958,
Five vegebabive types and three subtypes were recognized in ‘the sﬁu&y

ares. During June the grassland arecas were the most heavily used bype.

vaement through the forest types to the subalpine barrens was noted in

June and July. The most heavily used subtype in thé subalpine barrens
was the forb sublype, followed by ‘the mixed subbype. The beargrags subs
type, which covered half of a special study area in the barrens, was
14ttle used. Tn late sumer a downward movemend intb tha forest types

wag nobed. AlL harems and sexually active males observed were in foresb

| typas.

Group o]&@ appearad to be rélated to the cover type with the 1argest
vvaups being found in open areas.
| Migrabﬁon of pavﬁ of the elk herd from the wnnter range to the North
Fork of the Bun RlVGT.WaS'Ob$erV€du ‘The grassland aréas of the lower
North Fork drainagefw@re used a5 a calving grownd

Cheoks for movementb through the pagses of the Continental Divide
indicated that a‘Septembe? huﬂting season on the west side of the Divide
did not induce any aﬁﬁreciable movement of elk into the Sun River Game
Pregerve on the east side.

Weekly'huntev i1l and meekly ground trend counts on the winter

© range indicabed that the fall migrabion is at least partially correlated
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with snowfallo o |
Six per cent of 51 tagged elk were kllled in the Sepbember hunting
season on the wesb sidefof the Qontinenﬁal Div:_‘Lde,° The majority-qf‘the
elk harvested from the Sun River herd were killed on the North Fork of
the Sun River and. in the area south of Gibson Lake during November and
December. Sixby-seven per éenﬁ'of the hunter tag returns were from elk

killed in the vicinity of passes. Because of the relationships of rugged

'terrain'aﬁd the Bob Marshall Wilderness area, a prplonged‘hunﬁihg season

appeared to be‘a&vantageous,ﬁozhﬁnters who -did not have access to horses.

In é sample of 13 mérked elk, aﬁ uﬁexpectedlyihigh killldf_two\year;

old elk and low kills of yeariling and calf ‘e1k.was noted.

Bar narkers of colored sheet plastic were found to be more durable

than ‘thoge made of plastic ribbon materialo
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