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Abstract:

A study was conducted during two summers and one fall on an area of 125,000 acres in the eastern
Little Belt Mountains of central Montana to obtain data on use of habitat, distribution, movements, and
associated behavior of elk prior to logging within this area. Three major habitat types; open park,
broken park, and timber were delineated on the basis of tree crown densities of 0-15, 16-75, 76-100
percent, respectively.

The open park type was further separated into natural openings, burns, powerline strips, and clearcuts.
Ground vegetation was determined for these types and subtypes from measurements within 2 x 5 dm
plots spaced along linear transects. Habitat use in both the Douglas-fir and spruce-fir zones was
determined by 5,720 observations of elk. During summer, use of open park types predominated over all
others. Average size of 50 natural parks used by elk was 57 acres. Decreased use of these areas was
noted in late summer through fall. The natural opening sub-type received the highest recorded use of all
subtypes in both vegetation zones. Elk when disturbed in open parks ran an average distance of 374
feet to utilize escape timber. Escape cover timber stands were fully stocked with an average crown
density of 85 percent. Use of timber types and zones varied in fall as related to hunting pressure and
other factors. In summer 'elk distributed themselves across the heads of three major drainages from
about 7,500-8,000 feet elevation, with distribution occurring at slightly lower elevations during fall.

Elk moved off the winter range through the transition range and onto summer range by the first week in
July. This appeared to be correlated with green-up of vegetation and recession of snow. Movements of
a radio-equipped cow indicated a summer home range of 3 square miles to be twice that of her late
winter-early spring range. One radio-equipped male indicated more extensive movement by bulls than
by cows.

A shift was noted in this animal's summer home range involving a movement of some 14 miles.
Movements of up to 25 miles were noted for banded animals in one summer. Four yearlings banded on
one winter range were observed to spend the next winter on a different range some 20 miles from the
first. More than 36 percent of 84 elk banded in the winter of 1968-69 returned to the same winter range
the following winter. One area was found to serve as summer range for elk wintering on two distinct
and separate ranges, Clearcuts receiving greatest use were approximately 30 acres in size and 8-10
years of age. Observations of rutting behavior by bulls with harems indicated defense of a moving
parameter type area around the harem instead of a fixed land area defense. Elk and cattle were observed
to be generally compatible while elk were noted to avoid areas used currently or previously by sheep.
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ABSTRACT

A study was conducted during two summers and one fall on an area of
125,000 acres in the eastern Little Belt Mountains of central Montana to
‘obtain data on use of habitat, distribution, movements, and associated
‘behavior of elk prior to logging within this area. Three major habitat
types; -open park, broken park, and timber were delineated on the basis
of tree crown densities of 0-15, 16-75, 76~100 percent, respectively.
The open park type was further separated into natural openings, burns,
powerline strips, and clearcuts. Ground vegetation was determined.for
these types and subtypes from measurements within 2 x 5 dm plots spaced
along linear .transects. Habitat use in both the Douglas~fir and spruce~
fir zones was determined by 5,720 observations of elk. During summer,
use of open park types predominated over all others. Average size of
50 natural parks used by elk was 57 acres. Decreased use of these
areas was noted in late summer through fall, The natural opening sub-
type received the highest recorded use of all subtypes in both vegeta-
tion zones. Elk when disturbed in open parks ran an average distance
of 374 feet to utilize escape timber. Escape cover timber stands were
fully stocked with an average crown density of 85 percent. Use of
timber types and zones varied in fall as related to hunting pressure
and other factors. In summer ‘elk distributed themselves across the
heads of three major drainages from about 7,500-8,000 feet elevation,
with distribution occurring at slightly lower elevations during fall.
Elk moved off the winter range through the transition range and onto °
summer range by the first week in July. This appeared to be corre-
lated with green-up of vegetation and recession of snow. Movements of
a radio-equipped cow indicated a summer home range of 3 square miles
to be twice that of her late winter-early spring range. One radio-
equipped male indicated more extensive movement by bulls than by cows.
A shift was noted in this animal's summer home range involving a move-
ment of some 14 miles, Movements of up to 25 miles were noted for
banded animals in one summer. Four yearlings banded on one winter
range were observed to spend the next winter on a different range some
20 miles from the first. More than 36 percent of 84 elk banded in the
winter of 1968-69 returned to the same winter range the following win-
ter. One area was found to serve as summer range for elk wintering on
two distinct and separate ranges. ' Clearcuts receiving greatest use -
were approximately 30 acres in size and 8-10 years of age. Observa-
tions of rutting behavior by bulls with harems indicated defense of a
moving parameter type area around the harem instead of a fixed. land
area defense. Elk and cattle were observed to be generally compatible
while élk were noted to avoid areas used currently or previously by -
sheep. ’ ‘




INTRODUCTION

- During recent years logging in Montana has increased gfeatly.
' This_has caused concern'among'wildlife.manage%s because of the possible
effects’en wildlife habitats and various wiidlife species. The Little
Belt Mountains of central Montana,where extensive block clearcut log-
ging of lodgepole pine (Pinus contorta) has occurred at least since
1951 and is continuing, are representanive_df areas in which concern.
has focused on the possgible effects of.logging on the habitats of elk:
There i1s a paucity of published data pertaining to this subject. Most
sﬁudies, such as those of Kinsch (1962) and Harpef (1966), have re- '
ported on responses of eik during and after logging. Quantitatiﬁe data
on elk and elk use of a specific area prlor to, as well as‘during, and
following logging are apparently lacklng. Posgsible effeets of 1ogg1ng
and related activities on the welfare of elk remain conjectural.

Logging in.the eastern Ldttle Belts has been confined meinlynno
| the South Fork df-the Judith River, adjeeent areas to the soutn and
west, and drainages between U. S, ﬁiéhway 89 and the main divdde fron :
King's Hill north to the Big Baldy region (Figure 1). ‘The'Middle and
Lost Ferk drainages of the Judith River heve remained in a relatively
undistnrbed condition, but logging operations ere élanned for ehese_
areas. | | | |

The purpose of this study, conducted from June- September, 1969

and June-December, 1970 was to obtain. data pertainlng to elk move-

ments, distribution, habitat use, and associated behavior in the Middle
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and Lost fork drainages prior to logging. These data should prove
valuable for compa?ison with data secured after logging has occurred.
Work was also done in adjacent areas'including the Judith Game Range

which serves as a wintering area for elk in this region.
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 DESCRIPTION OF STUDY AREA

The study area (Figure 1), located in £he eastern Little Belt
Mountains'of central Montana; encompasses approximately 125,000 acres
and includes all of the headwaters of the Middle and Lost Forks of
the Judith River, part of the headwaters of Yoéo Creek, and about one-
third of the head drainages of the South Fork of the Ju&ith River.

- The area is bordered by ridges or divides along tﬁé north, west, and
" part of tﬁe south. The South Fork of tHe Judith served as a boundary
for part of the southern and all of the eastern edges.‘

Four major vegetation zones (Figure 2)5 poﬁderosa pine-grassland
(Pinus ponderosa), ponderosa pine, Douglas—fir (Pseudotsuga menziesfi),
and Engelmann spruce-subalpine fir (Picea engelmanniifAbfes Zaéiocarpa)
were described for this area by Kirsch (1962). Numerous §eral lodge*'
pole pine (Pinﬁé contorta) stands are located thfoughoﬁf the Douglas-
fir and spruce-~fir zones. White bark (Pinys albicaulis) and limber
pine (Pimus flexilis) are found along dry ridges and slopes. Big sage-
brush (Artemisia trideﬁtata) is the only large SignificanF shrub occur-
ring -in the areé with fairly extensive stands located on the sioﬁes and
bottoms adjacent to the Middle and Lost Forks in the Douglas~fir zone.

0f the 125,000 acres; a total of 108,000 were classified by per-
sonnel of the U; S. Forest Service‘according to timber types and |
classes. The remaining 17,000.acres were listed as forests of non-
commercial value or were unclassified. Ponderos? pine, Douglas-fir,

Engelmann spruce, subalpine fir, and lodgepole pine make up approxi-
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mately 7.5, 40, 9, 1, and 26 percent, néspectiveiy of the classified -
timber types. WNonforested lands'make‘ﬁp some %1.5 percént with less
than 2 percent being listed éé privately owned. Whiﬁe Ba:k.and limber
pine were cléssified as-making up-soﬁe 3 percent of the timber but in
addition to this, some of the non-commercial timber is also composed
Qf these species.

Most of the parent material i1s limestone in nature with formation
of drainqgeé-resulting in rounded and éomewhat flattened ridge. tops
aﬁd divides. Sevefal of the canyons have areds with stéep? rugged,
limestone ou;croppinés; A

Approkimatély,SOO—l,ZOO elk which summér in the Judith River
drainages at elevations up to 8,500 feet,. winter primarily on the'Ju; '
dith Game Range and adjacent lands at abod; 5,000 feet elevation.
Another 206—300 head winter in:scattered groups-along the fpothills

some 20 miles tp'the‘squth'and southwest of theIJudith'Game Range.
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METHODS
Vegetation o

Scientific and common némAS'of planfs follow Booth (1950) and
Booth aﬁd-Wright (1959).

On the basis of tree crown density, Douglas-fir and'spruce-fir..
zones were separated into three major habitat types; open park, broken
park, and'timbgr. Open park type was furthervseparéted into four sub-
types. Fifty representativg open parks were measured from aerial photo~'
graphslwith the aid of a planimeter and dot grid to determine approxi-—
mate area. - Crown density was determined from aerial'photographs as
described by the Américan Societf.of Photogrammetry (1960). Measure-
ments taken from aerial’ photos were cprrelatéd With‘data co;lected in
. the field. |

Composition and canopy coverage of low-growing vggetatign in each 5
of the ;hree major habitat types were determiﬁed frdm a modification |
of the>methéd described by Daubenmire (1959); Twenty, 2 x 5 dm plots
were placed:at 3-yard intervals in each of 15 representati&e sites for
both opeﬁ and broken pafk'habitats and in five sites each for white
bark-limber pine, Douglas-fir, lo@gepole pine, aﬁd sprch—fir'sfands.

Each of 56 stands of timbef wﬁich were qSed at least 6nbe by a
group of elk for escape cover were evalugted according to_the‘method
of Cottam and Curtis (1956).‘ Dénsitx species composition, and size
(dbh)lof trees were secured by this method. - The sample unit was a 200-

foot line transect with center points established at 50-foot intervals.
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Distances from the center of location of a group of elk in an
open park to the edge of the closest timber and to the edge of the tim-

ber stand actually used for escape were measured in feet.

Marked Aﬁima1s

Dufing the wintér of 1968-69 personnel of the Montana Fish and
Game Department trapped 5nd neck.banded 84 individual elk'on.the Judith
Game Range. In the winter of 1969-70 an additional 31 elk were trapped -
and neck banded on the Judith Game Range. Five elk wintering some 20
miles to the south of the game range were also trapped and neck banded.
Fqur elk, three cows and one yearling male trapped on the gamé raﬁge,
were each.equipped with a radio‘transmitter. Transmittér units were"
similar to thoée described by Bayless (1967) whi;e neck bands were

similar to those described by Knight (1966).

-Observations

Distribution, movéménts, and- use sf habitat;types by marked and
unmarked elk were determined by recording locations of animals observed.
Ground observations were made by the author either from a vehicle or
while on foot. -A 150 Super Cub‘Was used'in'making aerial observations
and for locating elk with radios. . A pair of 7 x 35 Bihocuiars and a -

-15-60 x spotting scopé were used to aid in making observations.




| RESULTS
Vegetation s
The three main habitat types were separated on the basis of tim-'
ber crown_density. Open park areas (Figures 3 and 4) were those hav-'
.ing from 0-15 percent crown density, broken parks (Figures 3 and 5)
15- 75 percent, and timber types (Figures 3 and 4) 75~100 percent.
.’Measurements of ground vegetation for these’ three types is presented
in Tables 1 and 2. Broken park and timber types in this study were ;
similar“to_the,areas designated by Knight (1967) and,Picton (1960)
as‘open and-closed:canopy conifer types,‘respectively. Open park'..f
types generally-represented the‘kind of habitat described by Kirsch
(i962) as.open.conifer-park type. Subtypes were designated oniy.for.
.theAAPEn parkltype,fand:combined, constituted iessfthan SLpercent 9%.

”the total habitat:within the'study.area._ o

V-Open'ar'id Br‘okeh"Pa'rk:Type' : . S o o .

.. The open park type ‘'was- separated into natural openings (Figures
3 and 4), clearcuts (Figures 3 and 6), burn (Figure 7), and powerline
(Figures 3 and 8) subtypes ’ Except for’ clearcuts, no significant
differences in low-growing vegetation were indicated between sub~
types.= Therefore all subtypes except clearcuts were included in the
:-open park data (Table l) Kirsch (1962) quantitatively described the.

clearcut subtype. ' The poweriine subtype‘was represented by-ciearedg
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100-foot-wide s?rips in which high voltage powefline systems had been
idstalled. These strips'run in straight line segments thrqugh‘fhe
Douglas—-fir and spruce-fir zones.

Data f;oﬁ the open and broken park habitats (Table 1) iﬁdicated
no significanf differenFe between the two on the basis of 10ngfowing

) .

vegetation. ‘A few species occurred in both types but were dnly re-
corded in the plots of one. Each of these constitutediless than 1
peréent of the cover and are included in Appendi%,-1a£le.10. All
.speéies which did not make up at least 1 percént of the ground cover
in at least‘oné type are recorded in this table. One épeéies in each-
type was ndt‘observéd to occur in‘the other. These were cudleaf.sage~
wort (Artemisié Lludoviciana) in the open‘typg and rough fescue (Festuca
scabrella) in the broken t&pe.. Of theffive forbs making up the great—
est percentagé qf_canqpy co&erage in each type, four were Fhe-samé for
both types: cinquefQii (Potentilla SPP.), daisy (Erigerbﬂ Spp.), west— .
ern,&arrow (Achillea millefolium), and dandelion (Taraxacum officinale).
In thé opén park lupine (Lupinus argenteus) and clover (frifblium spﬁf)
e;ch ranked fifth in canopy coverage, while in the broken park ball-
head sandwort (Arenaria congesta) occupied this pqsifion. fdrbs pre-
dominated over grasses in both types. 'Eour of thé five ﬁosf abuﬁdang
grasses Qere the_samé for both types. These were wheatg?assés (Agro-
pyron spp.), bromes (Bromds spp.), timber oatgrass_(anthonia inter-

media), and Idaho_fescue (Festuca idakoensis). Idaho fescue was found
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to be'éhe'most predomiﬁantvgrasé fhroughout all.types in the»stud§ .
area. The species ranking fifth in coverage‘fpr open and brokén;ﬁark
types were bluégréSses (Poa spp.5 and green déédle grass'(Stib&

viridula), respectively.

Timber Type
This type was represented by four timber type groupss; Dougias-fir, -
. lodgepolé piﬁé, Engelﬁann sﬁrugé—subalpine fir;‘andhwhifebgrk—limber
pine. Graund vegétation was fairly sparse iﬁ tﬁese typés excgpt.for'
:fhe‘whitebark—limbef pine. Eitterlcover'averaged 85 pergent,fdr!all
four‘types.. Whitébark—iimbér pine, spfuce~fir;'énd D&uglaéinr.all had
. appquiﬁa;ely’thé.samé nﬁmber of_Specieé'present in tﬁe-léw;growing
vegétationA(Téble'Zj.‘ Lodggpole‘ﬁas,found to be somewhat ldwér:in
ﬁétal species;"Heartleaf arnica (Arnica cordifolig),_clover, aﬁd'_,.
sédgeé wére.thehbniylblants recorded as occu;%ing in ail.fgqritypés. .
Milkvetch (Aétrqgalﬁs 'spp.) was the most'abuhdant forbﬂip thg'Doﬁglasff
fir and”whitebark—limﬁér pine types. ’Hearfleaf érpicé ?éé.thgvmogt
-'abund;nt fdr.the spruce;fir:and ;odgeéole pine tyﬁes. ﬁach.qf'the
grasses made hp-ieéé tﬁaﬁ‘l perée&t of the Canopy-c;Verégé.infﬁhe‘;j
féur types except for Idaho féscue which ﬁade‘gp 20 peréént in:th§:.:”
whitebark—iimber”pine‘tyﬁe.‘ Mo;elgﬁrub épeéieé wéfé.reéofdedjiﬁ‘fhg
timber typés than in the open. and braken pérk'tiﬁesL ‘Rose (Roga éﬁp;)

was recorded in all timber types except whipeba;kéliﬁber.pineL_:Qiegon"




)
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grape (Berberis repens) was recorded' in all tYpes except the spruce-
fir altﬁough it prébably occurred here also. Lodgepole pine was the
only type where thinlea&ed hﬁckleberry (Vaceinium membranacewn) and

kinikinnick (Arctostaphylos uva-ursi) were recorded.
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1. Open Park 4, Clearcut
2. Broken Park 5. Powerline
3. Timber

Figure 3. Aerial photo of three major habitat types and two subtypes
in the spruce-fir zone.




Figure 4.

Open park type (foreground) and timber type (background)
in spruce-fir zome.

Figure 5.

Broken park habitat type in Douglas—-fir zone.
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TABLE 1., CANOPY COVERAGE AND FREQUENCY OF TAXA FOR GRASSES, FORBS,
AND SHRUBS OCCURRING IN THE OPEN AND BROKEN PARK HABITAT
TYPES AS INDICATED BY MEASUREMENTS FROM 600, 2X5 DECIMETER
PLOTS ON 30 DIFFERENT SITES.

Open Park Type Broken Park Type

15 Sites 15 Sites
Taxal ' : 300.Plots 300 Plots
GRASS AND GRASS-LIKE PLANTS: 98/15/1002 87/21/100
Agrostis alba 3/.5/13. 6/ 1/13.
Agropyron spp. : 52/80/73 - 42/ 6/80
Bromus marginatus 11/ 2/40 1/.1/7
Bromus spp. , _ 16/ 3/47 14/ 3/73
Carex spp. 56/15/100 33/ 9/100
Danthonia intermedia 10/ 3/26 32/ 9/73
Festuca idahoensis 75/23/86] 80/32/87
Koeleria eristata 14/ 2/47 12/ 2/47
Melica spectabilis - . 9/ 2/33 2/.4/27
Phleun alpinum -y 8/ 1/33 ‘ 6/.2/7
Phleum pratense ‘ 11/ 2/33 - 5/.7/20
Poa spp. : .18/ 3/47 : 13/ 2/67
Stipa viridula ' 10/ 2/27 26/ '5/87
Trisetum sp@catum - 13/ 2/33 - 17/ 2/33
FORBS ' 97/27/100 98/31/100
Achillea millefolium 67/10/93 - . 73/13/100
Agoseris glauca - S 28/ 4/73 32/'5/73
Anemone. multifida ' 1/.1/7 .13/ 2/60
Antennaria parvifolia , 7/ 2/33 25/ 7/73
Antennaria rosea : 1/.3/7 10/ 3/13
Arenaria congesta . - 17/ 2/40 46/ 8/100
Arnica cordifolia . 9/.3/7 .9/ 2/13-
Aster spp. - . 7/-1/20 3/.6/7
Campanula rotundifolia - - 6/.5/27" - 10/ 1/60
Cerastium arvense o . -27/ 3/73 ' 16/ 2/73
Cirsium spp. 3/.8/20 . 4/ 1/33
Collomia linearis ' 5/.6/20 9/ 1/40
Delphinium bicolor 10/.9/20 13/ 2/60
Dodecatheon conjugens . 12/ 2/47 C14/.6/73-
Erigeron spp. ‘ : 45/ 8/60 72/15/100
Fragaria virginiana : 7/ 1/33 - . 7/ 1/47
Galium boreale 19/ 2/60 18/ 2/60
Geum triflorum o 11/ 4/20. 14/ 3/60
Geranium viscosisimim . 17/ 2/33 . 28/ 5/73

. Helianthus nuttallii = . 71177 6/ 1/20
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"TABLE 1. (continued)

~16—

Open Park Type

Broken Park Type

15 .Sites 15 Sites

Taxa 300 Plots 300 Plets
Lupinus argenteus 27/ 7/53 9/ 2/27
. Mertensia spp. 12/ 2/33 2 2/.3/27
Polygonum bistortoides 24/ 3/60 30/ 3/93

Potentilla spp. 59/18/86 40/ 9/100
Taraxacum officinale 45/ 9/80 44/13/87
Trifolium spp. ' 38/ 7/87 23/ 3/60
SHRUBS: 12/ 3/100 11/ 2/87
Vaceinium scoparium 1/.7/13 6/ 2/13

- 1a11 plant species which made up at least. 1l percent canopy coverage in

at least one type.

Frequency of occurrence/mean canopy coverage/constancy




TABfE 2. CANOPY COVERAGE AND FREQUENCY bF TAXA FOR GRASSES, FORBS, AND SHRUBS OCCURRING IN -
THE TIMBER HABITAT TYPES AS INDICATED BY MEASUREMENTS FROM 400, 2X5 DECIMETER PLOTS
ON 20 DIFFERENT SITES.

Douglas-fir

. Lodgepole Pine

 Spruce-fir

Whitebark-Limber Pine

Eriogonum spp.

5 Sites 5 Sites 5 Sites "5 Sites
Taxa . 100 Plots 100 Plots 100 Plots. 100 Plots
- GRASS AND GRASS LIKE PLANTS 18/ 5/1001 - 2/.2/100 12/ 3/100
Agropyron spp. - - - 1/.2/20
Bromus spp- 1/.9/25 - - -
Danthonia zntermedza 1/.8/25 - 1/.2/20 . -
Festuca idahoensis 1/.5/25 - 1/.1/20 3/20/60
Koeleria cristata - - - 2/.5/40
Carex spp. 20/12/100 10/ 4/100 34/15/100 40/16/100
. Stipa comata 3/.2/50 - - - |
Stipa viridula 5/ 1/25 . — _— _ =
"FORBS: 83/36/100 41/13/100 47/19/100 65/24/100 :
Achillea millefolium 1/.2/25 - - 7/ 1/60 7/ 1/60
Agoseris glauca 3/.4/50 - - -
Allium textile 3/.2/25 - - -
* -Anemone multifida ‘1/.3/25 - - -
" Antennaria racemosa 10/ 2/50 2/.2/20 3/.5/20 -
Arenaria congesta - - © 14/ 5/40 8/ 3/20.
Arnica cordifolia 31/ 6/75 22/ 6/80 34/ 8/60 14/ 5/40
Aster foliaceus - - - 1/.2/20
" Astragalus spp. 24/ 8/75 -- 2/.2/20 19/ 7/40
" Campanula rotundifolia 1/.2/25 - 1/.2/20 2/.3/40
Chimaphila umbellata - 3/.7/40 - -
Epilobium angustifolium - 5/.3/60 - 4/.5/20
Epilobium spp. - - " 4/.8/60 3/.3/40
Erigeron spp. 31/ 5/75 _— 7/ 1/40 8/ 1/60
" Eriogonum flavum - 2/.5/40 -- -
Eriogonum ovalifolium - 2/.5/100 - -
- - - 4/.6/20

™7




TABLE 2. (continued)

"Douglas—fir' Lodgepole Pine. Spruce-fir Whitebark-Limber Pine

. 5 Sites 5 Sites . 5 Sites 5 Sites

Taxa - 100 Plots: 100 Plots 100 Plots 100 Plots
Erythronium grandiflorum o L - 6/.7/40 2/.3/20
Fraseria speciosus 6/ 3/25 - - -
Fragaria virginiana 19/ 3/75 - 8/ 3/40 7/ 2/60 .
Galium boreale 23/ 4/75 - 1/.2/20 10/.8/20

- Geranium viscosisimum C - ~- : - ‘ 2/.3/20
Glyeyrrhiza lepidota 2/.2/50 — 5/.6/60 -
Helianthus nuttalli< -~ - 3/ 1/20 -
Linnaea borealis 10/ 5/75 5/ 1/20 - -
Lupinnus argenteus - 2/.5/20 - 7/ 2/40
Mertensia spp. 1/.2/25 - 2/.5/20 2/.3/20 A
Pedicularis spp. - - 3/.7/40 — P
Polygonum bistortoides - - 1/.1/20 5/.8/60
Potentilla spp. 5/.1/25 ' - 5/.7/40 16/ 2/100
Pyrola spp. 11/ 2/75 4/.2/40° 3/.1/40 _—
Sedum stenopetalum - - - - - 1/.2/20
Taraxacum officinale 8/ 1/25 , - 1/.1/20 1/.1/20
Thalictrum spp. 13/ 4/75 - 22/ 7/60 -

- Trifolium spp. 63/10/25 4/ 1/20 1/.2/20 1/.2/20
Valeriana dioica - - 4/ 1/20 -
Valeriana sitchensis 3/.37/50 - 5/.4/60 -

SHRUBS: 31/ 5/100 80/42/100 13/ 2/100 78/42/100
Arctostaphylos uva~ursi - 1/.4/20 - -
Berberis repens 14/ 2/75 1/.2/20 - 6/ 1/20
"Rosa spp. . 16/ 2/100 4/ 1/60 2/.6/20 -
Spiraea densiflora 1/.2/25 -~ - -

- Spiraea spp: 6/.5/25 10/ 2/20 - —_
Vaceinium membranaceum - ‘ 12/ 5/20 - -
Vaceinium scoparium _ 15/ 5/60 14/ 2/60 66/38/80

lFrequency gf occurrence/mean canopy coverage/constancy.
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Figure 6. Clearcuts in lodgepole pine —- head of Smith Creek.
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Figure 7. Burn subtype.

Figure 8. Powerline subtype in the spruce-fir zone.
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Popu]atioﬁ'Characteristi;s of Elk
A total of 5,720 observations of elk from the air and ground, were
classified according to categories as listed in Table 3. July of both
1969 and 1970 was the month of highest observations. The cow:calf ratio

for July of both years combined was 100:57. Because of the increased

activity of the calves and the high number of observations made in open

areas during July the cow:calf ratios for this period were felt to best
represent this segment of the-population during summer. Winter cow:
calf ratios for elk wintering on the Judith éame Range and adjacent
areas were 100:55 in the winter of 1960 (Pictopll960) apd 100:58 in
the winter of 1966 (Schallgnberger 196%), Avgragg group size generally
decreasgd from June until-September and increased frqm-October'thréugh
December. The sméliest average group size was recorded dutring Septem-
.ber of both years. Knight (1970) reported the same. Qbservaéions of
yéarling males droppea by one—half‘or more froﬁ July and August, 1970
to September and mid-October while observations of'older“bulls with
six or moré gntler points doubled from Aﬁgpét anq early September to
. late September and mid—October_éTable 3. These-changés oécurréd

during the breeding season.




TABLE 3. CLASSIFICATICN'OF 5,720 OBSERVATIONS.OF ELK BY SEX, AGE, AVERAGE GROUP SIZE,
' AND AVERAGE ELEVATION BY MONTH FOR THE SUMMERS OF 1969-70 AND FALIL OF 1970.

L 2-Year- Average
Average - Yrlg. s “01d Older . ' Number  Group -
Elevation Cows Calves Males Males Males Uncl. Total Groups Size
1969: S : - : : .
June 20-30 7,250 40 18 - 3 1. - 43 105 9 11.5
‘July 1-31 . 7,400 158 93 3% 11 - 141 442 56 7.9
August 1-31 . 7,363 128 78 36 - 14 5 135 . 392 62 6.3
September 1-14 7,266 40 25 5 . 5. 1 33 109 22 - 4.5
1970: - _ :
June 20-30 7,513 20 15 -o= - - 24 59 6 9.8
July 1-31 7,550 . 680 386 87 . 32. 2 518 . 1,705 163 10.5
August 1-31 7,334 519 283 57 . 10. 6 178 1,053 128 8.2
September 1-14 7,055 129 54 28 6 5 52 274 60 7.5
September 15-31 7,166 208 90- 26 22 10 91 447 43 6.3
October 1-17 - 7,150 - 280 86 . 24 23 14 258 685 78 8.7
October 18-31 7,355 56 21 8 -. 4 1 5 95 9 10.5
November 1-30 7,356 121~ 36 17 8 1 66 249 27 9.2
26.2

" December 1-5 6,187 25 10- 2 = - 68 105 T4

_ZZ—

T =TT
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Use of Ha'bita't Types..

For the periods of June 20-Septem5ér 14, i969-70'and'éeptembef 15~
December 5, 1970 a totél of 6,881 .associatiohs of elk with the.three
maiﬁ habitat types were recorded from the ground and air (Table 4).<“
.All habitat tyﬁes use@ By each of 5,720 elk wﬁilé under observation
were recorded.

One observation flight was made each month during July, August,
and September, 1969. During 1970, 35 flights were made from July
through Decembeiivthe monthly average was seven except for December
when only one flight was made. Ground observations were made through-
out the.study. Aerial observations were su#erior to gropﬁd observa- |
tions in determining relativé use of broken park and timbér type

habitats as cémpared to open areas (Table 4).

SUMMER

The.percentage'of’totdl summér observations for the Douglas-fir
zone for late:June, July, August and early September for both years
were‘l, 12; i6; éhd 6. For:the sprucé—fif éone‘tﬁe pércéntéges-were
2, 38, 21, and 4. This indicates that use‘of‘the_two zones was quite
similar fof June and Sepfémber'ﬁith more'use';ccu¥ring in ﬁhé spruce-
fir zdng during July and Augqét.

The trend of usé fo¥’tﬁe'tﬁree habifét‘tyfes was the éame‘for

July and September in the Douglas-fir zone and for July and August in

the spruce-fir zone (Figures 9 and 10). Open parks receiyed'the




greatest use for all months in both zones except for early September:

~24—

when usagé'of btoken parks slightly exceeded that of 6pen parks in

the sprﬁce—fir zone. August showed a reduction in-the usage.of open

and broken park types‘in the Douglas—fir zone and an increase in the

use of timber types for both zones (Figures 9 and 10).

- TABLE 4. PERCENTAGES BY MONTH AND HABITAT TYPE FOR 6,881 SIGHTINGS
OF ELK FROM THE AIR AND GROUND FOR THE PERIODS JUNE 20
THROUGH 'SEPTEMBER 14, 1969-70° AND SEPTEMBER 15 THROUGH
DECEMBER 5, 1970.

AIR GROUND

‘Open  Broken Open  Broken

Park Park - Timber Park Park Timber
1969-70: ' -
June 20-30 - - - 162/981 - 3/2
July 1-31 {574/53 451/42 54/5 782/67 364/31 25/2
August 1-31 443/52 ~189/22 226/26 531/80 105/16 26/4
September 1-14}165/37 98/31  53/17 - 69/66 24/23 11/11-
1 970 H : . )
Sept. 15-31 * 345/49 260/37 .~ 93/13 78/66 30/25 11/9
October 1-17 381/43 . 204/23 303/34 58/56 32/30 14/13
October 18-31 | 43/50 3/3 40/47 49/36 °  49/36 37/7
November 1-30 {126/38 115/35 90/27 17/50 - 17/50
December 1-5 | 68/51 64/49 =

1Number of obsefvations/percentage‘of_obéervations for month.
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Figure 9. Percentage of use for the three main habitat types by month
for summer, June 20-September 14 and Fall, September 15-
November 30 in the Douglas—-fir zone.
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SPRUCE-FIR
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Figure 10. Percentage of use for the three main habitat types by month

for summer, June 20-September 14, and fall, September 15-
November 30 in the spruce-fir zone.
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Use of the natural opening and burn subfypes within the open park

types was recorded for each zone (Table 5)..

TABLE 5. PERCENT OF ELK OBSERVATIONS IN SUMMER AND FALL FOR SUBTYPES
OF THE OPEN PARK TYPE BY ZONE, 1969-70.

Natural
) Opening Clearcut Burn Powerline
' Douglas-fir Zome 56/871 - 31/13 12/- tr/-
Spruce-fir Zone 91/95 -/- 3/- 5/5

lSummer percentages/fall bercentages.

" Of the other t&o subtypes use of clearcuts predominated in the
Douglas—fir zome while use of poweriine habitat predominated in the
spruce~-fir., This was due to the.fact fhat most of the clearcut habi-
tat occurred in the Douglas-fir zone while almost all of the powerliné
habitat occurred ﬁithin the spruce—fif zone. Natural'openingé received
the greatest use gf all subtypes in both-zones. |

Use of the various timber SPeciés within the broken park aﬁd
timber types is présented in Table 6f

Because of inteffingeringAand disturBances, ponderosa piﬁe,
Douglas—fir,.Engélmann spruce, and subalpiné fir occurred in ecotones
'of the Douglas—fir or spruce-fir zones. Use of timber spgcies_varied
between the two zones. Déuglas—fir and whitebark-limber pine re- -
ceivea more use than any other species in the Douglas-fir and_spruce—

fir zones, respectively. Whitebark-limber pine was second in usage
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in the Douglas-fir area followed by lodgepole, spruce-fir, and ponde-
rosa pine. " In the spruce~fir zone Engelmann spruce-subalpine fir was

second followed by Douglas~fir and lodgepole pine.

TABLE 6. PERCENT OF ELK OBSERVATIONS IN SUMMER AND FALL FOR TIMBEk
SPECIES OF THE BROKEN PARK AND TIMBER TYPES BY ZONE, 1969-70.

Whitebark- Spruce .' " Douglas- Ponderosa
Zone _ Limber Pine Fir Lodgepole fir Pine
Douglas-fir  21/21} 12/12 16/6 50/45 1/17
Spruce-fir 48/37 32/28 3/11 17/24 -/~

lSummer percentages/fall percentages.

FALL .-

The percentages of total fail observations‘in the Douglas-fir zomne
for late September, October 1-17, October 18-31, November,and Decgmber
1-5 for 1970 were 15, 32, 7, 6, and 5, respectiveiy. For the spruce-fir
zone these perceﬁtéges were 8, 8,.7, 15, and O, respeétivélyw Recorded
use of the Dougias—fir zone for'the last half of September and first
halonf October, prior to the hunting seasoﬁ, exceeded that of the
spruce—fir‘by two to four timgs.- During the last éart of October, use
became qlmqét equal;between zones.and‘use of the sp:uce—fir zone in-
crea;ed in November to twice that recorded fbr‘the Douglas~fir. This
may have been ?elated to the hunting of elk during the season of
October l8—ﬁovembér 28. | |

Use of the three habitat types during fall indicated several
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varied patterns in éach zoné (Figures 9 and 10). FEach exhibited the
same trén& of use for the last half of September aé indicated for the
first half. in early.October, broken.park habitaf received the lowest
usage in,botH zones while use of timber was first iﬁ the Douglas—fir
zone and second in the spruce-fir. During the last part of October,
patterns.of use were quite different between the two zones (Figures
9 and 10). Use of opeﬁ and Broken park habitat in the sp?gce—fir
area was about équal but use of timber approached 70 percent of the
totél usagé. Timber received the lowest use in the.Douglas-fir zone
while broken parks received almost 60 percent of tﬁe total usage.
Use of the habitat types in the spruce-fir zone for November was a
reversal of that indicated for the summer months of July and August
. (Figure 10). The patterﬁ of use for the ﬁouglas—fir zone iﬁ November
was the same as that for the summer month of August_where open park
and timber types received'more usage than did bfoken parks.

The natural bpgning subtypes of the open park type again received
_the greatest utili?agiﬁn in both zones (Tab;é 5). No qbservationg
were recorded in the clegrcﬁt or burn subtyﬁes of the spruce—-fir zone
while powerline habitat received the same amgunt'of use ip the fall
as.it dié in summer. No observations were recorded in the Douglas-fir
zone for the burn and poweriine'Subtyﬁes while clearcuts receivgd soﬁe
13‘éercént of the use'fpr fall, |

The highest. to lowest recorded use of timber species for the -
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-sprucé—fir zone was whitebark-limber pine, sp;uce—fir, Douglas-fir,
and lodgepole pine. For the Douglas-fir zone these were Douglas-fir,
whitebark-limber pine, pondefosa pine, spruce-fir, and lodgepole.
Use of lodgepole in the spruce-fir zone and use of ponderosa pine in
the Douglas—fip zone incréased significantly over that recorded for

the summer 'period.

Characteristics of Natural. Openings Used by Elk

Use of.na;ural openings in the open park habitat t&pe was highest
during early and mid-summer with a décrease in late summer for those
which were associated with ridgetops or higher eﬁposed slopes (Table
7). These éreas were rela£iyely large and became xeric as the séason
' progressed, with use shifting to smaller open and broken parks as-
sociated wi£h timbered types. Rnight (1970), Kirsch (1962), and
Stevens (1966) also noted decreased use of exposed areas in late sum-
mer and attributed it in part to desiccation of forage. Cole (1963)
felt that movements in late August to timbered types was related to
but not necessarily determined by quality of forgge in these types at
thaﬁ time. As indicated in Table 7, all elk did not stop using
ridgetop areas and/sr move to lower elevations.

The aﬁerége si;e of 50 natural parks‘used by elk was 57 acres
.(3-320). Seventy-four percent were of ifregular shape and had ir-
regular edges. Kowalsky (1964) reported an average of 59.7 acres for

six mountain meadows used by elk. Reynolds (1966, 1962) indicated
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that in Arizbna‘elk used nétural openings of'apﬁroximately 20 acres
in ‘spruce-fir areas and 45 in ponderosa pine regions. Seventy percent 
of the parks used were classifieé as dry, 24 percent as wet:dry, and
6 percent wet. Jeffery (1963) indicated that &et afeés were'avoided'
by elk. Wet areas used during this study were characterized by forbs
while wet areas with sedges receiveé little use by elk. |

TABLE 7. PERCENT OF ELK OBSERVATIONS ASSOCIATED WITH RIDGE TOPS AND
ELEVATIONS ABOVE 7,500 FEET FOR JULY AND AUGUST OF 1969-70

COMBINED.
FElevation of
Ridgetops 7,500 feet. {or more)
July 1-31 S 358/171 1,345/63
August 1-31 139/10 . 709/49

lNumber of observations/percent of observations.

Sixty percent of the pa;ks were either ridgetops or southeast
.facing with ah\éverage siope of 10 degrees. Forty-five peréent had
at leaét some slope of 30 degrees or greater. Jefféry (1963)'reported
the highest elk usage on slopes of 17 degrees or.less. Thirty per-
cent of the parks ﬁad frequently used roads or tralls, 24 pércent'had
infrequently used roadé or trails, and 44 perp;nt ﬁad no vehicle roads
or trails. Kowalsky (1964) indicated a verf low use of moqntain
meadows by elk which were not secluded from man.

Elk, when disturbed in open parks; usually responded by seekirng

out escape timber. Timber characteristics of 50 timbered areas used
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for escapé cover are presented in Table 8. In 22 sbservationS‘repre—
senting 258 animals, elk'ran an average distance of 374 féet to gfi—
lize §scape timber while the average diétance'to the closest timBer was
only 524 feet. Regardless of the manner and directidn‘from which the’
observer approached, 58 percént of . the elk returned to the same general
stana of timber from which they had emerged. Elk did not always run
away from the source of disturbance as was indicated in four iﬁstances'
when elk could not be prevented from reaching a particular stand of

escape timber. Altmann (1952) reported that elk will often cut through

" a driving force.

TABLE 8. RELATIVE FREQUENCY, DENSITY AND SIZE OF TREE SPECIES FOR 50
- TIMBERED ARFAS ADJACENT TO OPENINGS AND USED BY ELK FOR
ESCAPE COVER. DATA ON TREES FROM ONE, 200-FOOT TRANSECT IN
EACH AREA. ‘ ' ’

'Relative Frequency -of Tre%.Species:

Percent of all trafisects in which the following species made
up 50 percent or more of the trees recorded.

Spruce-fir o ' 43.5
Lodgepole pine 21,8
‘Whitebark-Limber pine : 19.5
Douglas-fir 10.6
No Predominance , 4.5

Density, dbh, Crown Density:

- Distance between trees 9,86 feet

- Trees/acre S 448.1 .
Average dbh/tree 8.46 inches. . .
Basal area/tree. - - . 56.18 square inches
Basal area/acre : 174.82 square feet
Average crown density 85 percent ’
Estimated average height 40-50 feet
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.For the 50 stands of esgape timber, an average of 450 trees per
acre with an éverage crown density of 85 percent was recorded (Table
_8). This represents a spacing of approximately 9'feét between trees.
Relative frequency of tree species in:the fimber stands is ?resented
in Table 8. The relatively low value for Douglas—fir was influenced
by fewer samples in the Douglas—fir'zoﬁe as compared to the spruce-
fir zone. Three combinations of tree séecies made up 20-22 percent
of the tqtai timber located within a belt of 210 feet surrounding the
50 parks. These were whitebark-limberpine-Engelmann spruce—suBalpine

- fir, whitebark-1imber pine—Douglas—fir, and whitebark—iiﬁbér pine-
Engelmanﬁ é?ruce—subalpine fir—lodgepolé pine (Figures 11-14). Lodge-
pole by itself‘méde gp'8 percent while_éll other species and species

combinations made up 6 percent each or less.

| Characterigtiés of Clearcuts aé ReWated‘tp Use by Elk

" The Ruééiﬁn Creek sale area ﬁéd a significant grouping of clearcuts
in which'elk use.was fecorded (Figure 1). PhySical‘characﬁeristics of
thése cleércﬁts is recorded in Taplé 9. Average ;ge of E1eaﬁcuts was
from 8 to 10 years. Kirsch (1962) found that 57 percent of total use
for clearcuts occu;red in cuts 7 to 8 years old. Harper (1966) found
that peak usage occu;red from 5 to 7 years after logging. The aferage
size of the three clearcuts which received 88 berbent of all use of

 clearéuts did not differ from the others (Table 9,‘Figurg 1). Kirsch

I T N E—.\)
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Figure 11. Representative whitebark-limber pine timber type escape
cover.

Figure 12. Representative spruce-fir timber type escape cover.
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Figure 13. Representative Douglas-fir timber type escape cover.

Figure 14. Representative lodgepole pine timber type escape cover.
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(1962) reported 74 percent of elk use was in clearcugs ranging from
15.2-25.12 acres while those of 25.3.to 3?.3 acres, which compare with
sizes in my study, were second with 15 percent use.

Four hundred and seventy acres of clearcuts were located iﬁ the
head of Harrisén Creek, Only three instances of use representing 20
animals were recorded for these. Some of these cuts were 5'to.6 years
qld but none had been cleared of slash or burned before late fall of
1970. This could have effected usage by elk (Harper 1966).

TABLE 9. PHYSICAL CHARACTERISTICS OF 20 CLEARCUTS RELATED TO ELK USE
FOR THE SUMMERS OF 1969—70_AND THE FALL OF 1970,

Number: . 20
Total Acreage 632 ‘
Average Acreage 32 (6-88)
Average Age in Years 8-10

Number Used by ETk Two or More Times: 9
Average Age in Years 8-10
Average Size of Three Most Used Cuts 30.66 Acres
Percent of 307 Elk Observations in 88

Three Mose Used Cuts
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Special Activity Areas
RUTTING _

Each of five areas used for rutfing activities, from tﬁe third
week 1In August to mid-September, 1969-70 andAfrom ﬁid—September through
the first week in October, 1970 were dominated by different timber |
types.- These were Douglaé—fir, spruce—~fir, lodgepole pine, spruce-fir-
‘whitebark-limber pine or Douglas-fir-whitebark-limber pine. All areas
were cloéely associated with a water source, Each included all of the
three major types of habitat, with broken park and timber types pre-
dominating. Three were associated with canyons While two were located
in rolling hill type topography in and betwéep drainages. Only one
had an adjacent large, open ridgetop park (Figure 15). Three each had
small open park areds in the heads and along the slopes of associated
- canyoné (Figure 16). For one grouﬁ clearcuts served as the major open
areas (Figure 6). All futting aréas were within the summer range.

As many as three bulls with harems used the same canyons or drain-
ages but did not use the same areas simultaneously. Two bulls with
harems'that'occupied'fhe same canyons and'drainages were observed re-
peatedly. The two bulls could often see each.other but no bugling
or antagqnistic response was noted. They did respoﬁd to the presence
of a "strange" bull or to the imitated bugling by tﬁe author. Two
banided cows were both seen in the harem o£ each of the two bulls indi-

catiﬁg movement by cows from area to area or from bull to bull. One
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Figure 15. Canyon with adjacent open ridgetop park used by elk during
rut.

Figure 16. Canyon with associated open parks used by elk during rut.
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bull with his harem would occasionally move out.of one canyon aroﬁnd
the end of a ridge and into the adjacent canyon. Twice the other bull
and his harem moﬁed into the area vacated. Each bull defended an area
against a 2-year-old bull when he approached them with their harems.
In 5oth instances the concerned bulls bugled and advanced toward the
“intruding bull-which then retreated. 'On two dccasions, I attracted
one or the other of these bulls to my immediafe vicinity by imitation
_bugling. The concerned bull_reséonded with bugling until shortly
after I stopped penetratiné the area between the bull and myself.
After ?esponding for a~while to my bugling, from a stationary position
the bull stopped bugling and slowly worked his way.béck ihto'the.harem
and commenced feeding. After thisvwhen I bugled the bull would raise’
his head but did not reply nor advance in my direction. Theselbulls
did not seem to_defeﬁd a specific geographic‘afea fut instead, de-
fended a pérameter around the harem (Stfuhsaker 1967). This is simi-
lar to the concept of plastic territory described by Dzubin (1955) for
somé species of waterfowl., This concept is not necessarily in disa-
greeﬁent with the reports by some authors of a bull with a harem being
located within a certain area for thg duration oflthe rut and apparently
defending a specific geographic area; For if the bull and his harem
did nét.move out of the area during the rut, one could.notAdistiqguish.
between a-defénded Earaﬁeter around ;he'harem‘and a gedgraphic'defensé;

Knight (1970) mentions that when two solitary bulls met they would de-
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fend a‘land area even when no ﬁarems were in evidence: I£ seems ﬁos—
sible that solitary bulls nét in possession of harems, .but very ac—
tively invoived in .the rutting activities may not in fact, be defending
a specific land area but instead may be responding to the preéence of
each other.

' Spikes were observed to mount cows during the rut and were some-
times seeﬁ'running with a sipgle cow or é cow and calf. Two-year-old
bulls were observed in cﬁarée‘bf‘héfeﬁs as were six- and seven-point
bulls. Some bulls in charge of harems did not dfive off yearling
males while'épptoximatel& 50 percen£ did. This ié inéicated somewhat
by. reduction in observétions of yearling males during the bregding
‘seasons (Table 3). Older bulls, not ;eadily‘observed auring‘the
summer became more noticeable from mid-September to mid-October

(Table 3).

CALVING .
~ Robert Varner, Manager of the Judith Game Range, poiqted‘out the

major known calving areas. These are located in association with

sfands of big ségeBrush in the bottoms and along the slopes of the

:of the Middle and Lost Forks (Figures 17 and 18) within the Douglas—

fir zone af.eievaﬁions of 5,500-6,000 feet. Johnson (1950) and othefs

have reported use'of'sagebrush‘areas for calving. Idaho fescue-and

bluebunch wheatgrass (Agropyron spicatum) were the predominant grasses.
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Figure 17.

Calving area bottom of Lost Fork with
in background.

south-facing

Figure 18.

Calving area in Middle Fork of Judith

River.

slopes
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Ballhead sandwort and mouse-eared chickweed (Cerastium arvense) were
abundant forbs with western gromwell (Lithospermum ruderale), golden-
;Qd (Solidago spp.), and fringed sagewort (Adrtemisia ffigida) also
being noted. All other forbs observed also occurred in the open and
broken park types previously described.

Althéugh‘a few glk:may winter in these fégioné, these calving
areas fall.éomewhaé aboﬁé ghe majo£ wintering range dr on transition
. range. Johnson (1950) and others have indicated that most calving oc-
curred on the-uppef limité of the winter‘;ange while Stevens (1966)
.ihdicatéq that elk moved through the various types from Qinter to sum-
mer rangevwith no épécial de;ay for calving iﬁ an& one area. Varner
(1969), reported that during some years with late springs, elk have
calved in the ponderosa pine—grasslénd'zone on the game range.

One known calving area fell on summer range, just under 7,000
feet and was not in aésociation with big sagebruéh étands. Célving
in this.area 6ccqrred elther in a burned—over; reforested Doﬁglas—fif
stand (Figure 19) or in.the oﬁen and broken park‘types‘adjaégnt to

this stand.

Distribution of Elk
Distribution of elk in summer and fall generally followed the
heads of drainages for the Lost, Middle, and South Forks of the Judith

(Figure 20). There was a general overlap between areas used in summer
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Figure 19. Calving area in Douglas-fir timber type.

and fall but fall usage was associated somewhat more with the lower
slopes and ridges of the summer and upper parts of the transition
range. All observations of elk in the bottoms of the Lost and Middle
Forks were made prior to and after hunting season opened.

Concentrations of elk were observed in the heads of the South and
West Forks of the Lost Fork and in the South Fork of the Judith. A
fairly even distribution of elk was noted across the heads of the
- contributing drainages to the Middle,Fork with the exception of Weather-
wax. This may have been related to the construction of a logging road

in 1968-69. Warm Springs, Appraisal, Cleveland, and the East Fork of
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Stieper_all received significant use. Observations‘associated with
Warm Springsvduring fall increased 5 percent over summer. The main
distributi;ﬁ of élk dgring huntiné seeméa tokfali‘in belts just above
the‘hunting pressure froﬁ below and just below the hunting pressure
"frém above. ’High ridgeS'aﬁd bottoms of main dréinagés.were‘easily ac-—
cessible to hunters. Onme area at £he heads of the North Fork of the
Smith and Musséhlshell‘Rivers received significant‘use during the sum-
mer with elk remaining in these éreas during hunting season. . These
areas had 4-5 inches of snow on the level with drifts from mid-November
on, wﬂich prevented vehicle travel except for snowﬁobiles.

T

Use of Seasﬁn'Ranges
" The area was‘separated into winter, sﬁmmer; and transition réngés
(Figure 20). Use of the winter %ange was greatest from-December to
Ma&. ’Most elk moved into the transition range by the end of May.
Movement threiigh the transition tolsummer rénge occurred mainly
during June.‘.Picton'(l960), Knight (1970) and others have réportéd
simllar findings. Most e}kAwere observed on:the summer range by the
. second week of: July in 1970. Evidence of tracks in snowbanks and
fields during the'iast‘week of June at h;gher elevations indicated
that elk had been in the area but no elk were observed. Green-up of
vegetation had not been initiated to ény gréat degreetexcept for a few
early forbs: yeilowbell (Fritillaria pudica), western spriﬁgbeauty

(Claytonia lanceolata), buttercups, and dogtooth lily. Elk were ob-
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served in Deadman_drainages at elevations of around 7,300 feet. These
énimals had possibly arrived on the highgr summer range before éreen—
up and melting of snow and then crossea the main divide into Deadman
at lower elevations. Anderson (1958) reported elk crossing unbroken
snow to reach summer range. In 1969 elk were found on the summer
range at 8,000 feet in the last week of June. Green-up of veget;tion
was already initiated and no snow cover or banks were present.l
Transition range was.important in.late spring, eafly s&mmer-and
late fall. The Lost and Middle Forks seem to serve as méin corridors
from winter to summer'rahge in the spring and vice versa_during fall
.ahd winter. _No single paths or trails were observed to function as
the main migration routes with elk spreading out and moving phrqugh.
areas as generally dictated by topogréphy and vegetaéion. _Anderson
(1958) noted ‘similar findings. During thg fut and prior to hunting
season most'elk remained on summer range but some elk-groups.were
observed in the bottqms and slopés of the Middle and Lost Forks
(Figure 20). These shifts to tramsition range mighf have been "nat-
ural" for this time of the year or could have been influenced by.
periodie_énoﬁfali during Séptémbér and eérly October,-rgsultiné‘in'
some 2 to 3-f§ot drifts where wind action was prevelant. Two to
three incheé of‘iight snow had accumulated in some areas down to
7,000 feet. A 3-day snow storm occprred from ;he 10th to 13th of -

September.'-Oné group of approximately eight elk went onto the game
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range on the ;4th of ‘September and another group was seen in the Et-
tien ridge area at around 6,300 feet. No elk were seen in the bottoms
of thé Lost and Middle Forks at about 6,000 feet on this date.

After the opening of hunting season éome'groups of elk moved from
lower transition ranges to the lower edges of the summer range or

. A
higher edges of the transition range. Knight (1970) reported a
‘gimilar type mévement. | ’

'One section of‘fhe stﬁdy area served as an overlapping summer
range fér elk which wintered on the Judith Game Range and for those
that wintered some.20 miles ;outh and southwest of this range (Figure‘
- 20). This was détermined primarily from observations of mérked ani-

'mals. The true extensiveness of this area is probably not indicated

from these data,'

Movements of Elk

0f 118 markéd elk, 95 were observed at least once by others an@
myself. T had a total of:175 observations on summer and transition
range representing 55 individually marked elk. Relocation oflmarked
animals indicafed that elk banded on the Jﬁdith Game Range in winter
‘moved as much as 20-25 miles:fo summer raﬁge but the majority moved
12-16 miles.” Kirsch (1962) recorded movements dﬁ up to 20 miles for
this area.’ Thirty-sig percent of 84 animals banded during the'Wiﬂter
qf 1968-69 were individually recagnized sn the game range during the

winter of 1969-70. The rate of return was actually much higher be-
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cause many baﬁded animals which could not be iﬁdividua;ly identified
spent the winter on the range. Three yearling'elk, one male and two
females, -banded on the game fange in the winter of 1968—69,.wintered
some 20 miles to the south thg following winter. One, two—and-one-half
year old female and one yearling male banded in the winter of 1969-70 |
were observed wintering in this same area dﬁring the winter of 1970-
?l. Martinka (1969) réported'yearlings as héviﬁg extensive movéments
during certain,periods.of the year.

Two radio-equipped animals, an adult éow and a.2—year—old male,
provided~datg on year—;éng movements (Figure 21). |

The cow was monitored from March 21, 197Q,through February of
1971. Winter, transition, éummer, and_fall_ranges were determined.
Size of late winter-early spring home range-was approximately.Séq
acres or 1.5 sqda#e'milés. -fhis cow was relocated in a calving aréé
during‘thé first Qeek of June. After this she moved around sqmeWhat
before becoming associated on July 20 with what was indicated as hér
summer range of approximately 1,930 acrés or 3 square miles. Martinka
© (1969) reported an averaée_summer home range of 4.8 square mile§ ﬁor
adult cows. ﬁarper (1966) reported that 92 percent of the observa;
tioﬁs on m;rkedfcbws fell within a 4-mile grid. Fall movements were
those just prior to, during, and after huntiné season from October 14
to December 5. She refurned‘to the game range 5 days aftér hunting

season closed on November 28. The last relocation before fhis_was up




Figure 21.

sn

68 AVMHOIN

BIG BALDY
9200

Q YOGO PEAk
8800

SONINAS WuvM

)
»
33

CLEAVLAND

HIGHWAY

GOOD ROAD

POOR ROAD -—-—

JEEP ROAD =-----

WINTER RANGE

TRANSITIONAL RANGE

SUMMER “‘“Gf-wuuc‘—“amm:‘ i

OVE RLAPPING

SUMMER RANGE Q0NN

CALVING AREA

COW WITH “,,,Oﬂm R
WINTER RANGE @
TRANSITION RANGE
SUMMER RANGE 09 =3
FALL MOVEMENT @—-

BULL WITH RADIO @

A

g

1 2 MILES

Map of study area and range with recorded movements of two radio-equipped elk

during 1970.

=6Y=




—50—
high on the sfopes qf the Middle Fork the iast week of hunting. No
hunters were observed. in the bottom or along the sides of this drain-
age at this time. ﬁiver crossings and ice may have discouraged
travel in thg bottoms. | '

The 2-year—old male was originélly trappea'and baﬁded as a calf ]
- in the Wintér of 1968—69. He returned to the winter rangé'as a year-
ling in 1969-70 Wﬁen he was immobiiized by use of a tranquilizer gun
from a helicopter and subsequently equipped with a radio transmitter.
This animal was last located, on winter range, on the 26th of May,
1970. The next locatién was on June 5 on transition range in the
" same general‘a;ea as the radio-equipped cow (figure 21). He moved
oﬁtq summer range'during the last Qeék of Juﬁe énd remained on his
first summer rahge éf apprqximately 960 acrés‘or 1.5 square miles
“until August 14. Martinka (1969) reported phé summer home range of
_adult‘bulls as averaging 4.8 square mileéo‘ Harper (1966) reported
' §0 percent of markeé bulls.béing relocated within a 4-mile grid. This
4animal was located again for the fifst time some 6.wgeks later approx-
imately 14 air ﬁiles to, the southAoﬁ Fhé pre%ious iocation (Eigure 21).
-On this date,.Septémber 24, hé was in charge of a harem in a clearcut
area.’ He was iqcated one mofe';ime'on summer ¥aﬁge on October 1.
Harper (1566) reported moveménts of adult bulls ranging from 4 to 25
'1inear miles.ovér a péfiod of 5 to 10 .days. He noted.ghat in most

instances, they would remain in the vicinity of their new location.
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» During the last week of Deeember, 1970 this bull was relocated on the
winter range, thus making it the third consecutive winter for this .

animal on this range.’

‘Assoc1ated Use of Areas by ETk and Livestock

Cattle allotments are allowed in the Middle, Lost, and South
Forks of the Judith genefally from mid-June thtough October. Usage
by cattle is confined almost entirely to the slopes'and bottoms of
these three drainages. 1In the study area this appeared to be primar-
ily determined by water source, vegetation pattern, and topography in
unfenced areas.. In the Mlddle and Lost Forks elk range use usually
preeeded.that of cattle in the spring and followed it in the fall.
In'earlyw0ctobet,“some joint uselof these areas was notdd prior to
hunting.

In the South Fork some areas around Smith, Russian, and Big Hill
Creeks were osed by cattle and elk during the same periods of tinme.
In one clearcut.during‘the elk rutting season, elk were observed to
feed and bed dopn within 30 yards of cattle, Distribotion of cattie
Was-recorded by Martin in 1969 in the Middle and tost Forks (Figure
22) during three observation flights in summer.’ Distribution of cat—.
tle followed the same general pattern during 1969-70 except that in
October of 1970 some cattle groups were observed in the bottoms at
the heads of the East and West Forks of Stiener (Figure 22).

On the ridgetops and divides of .the higher elevations, sheep
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allotments are allowed on a 2-year use-rest plan. Distribution and

range use of elk was‘effected in those areas which elk were using prior

to the presence of sheep. 'In 1969, sheep utilized the ridgetop areas

from the'head of the South Fork of Hell Creek to the head of Warm

'Springs and Appraisal from mid-July to September. -Although elk did .

not leave a particular drainage when sheep came on the area they did

‘move to lower elevationms, utilizing areas. directly below those used

by'the sheep. Hancock {1955) and Stevens (1966) reported similar be=

havior. This pattern was noted in all drainages used by both classes

of animals. After the sheeh were moved from areas formerly used by

elk there was no significant return by elk. This was probably in

. part related to the range use habits of elk at this time of year., A.

few animals were observed to move back into these areas and utilize

the artificial salt licke both during and after use by sheep..

E1k Hunting Data:

During the huntlng season of 1970, a total of 560 groups of hunt-

ers were checked at weekend checking stations. These groups repre~'

sented 1, 450 hunters for an average of 2.6 hunters per group. Besides

checking for kills, informatlon was obtained on whether or not elk

‘had been seen and if'the'hunters had hunted from a rOad,,in'the fiel&,

or a.comhinatidnqu the two. Approximately 22 percent of all-hunter

groups were recorded esfheving seen elk, while only 4.3 percent were -
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successful’ in making a kill. Ninety—four percent of the groups which
saw elk spent at least some time in the field. Modre elk were seen by
hunter groupé that hunted ip the 'field exclusivelyhthan the other two
groups combined. Of 29 elk killed and éheckea through the sfafioﬁs,
72 percent were taken by‘hunters‘huqting in the field either on foot
or horseback. Harper (1966) reported very similar data. Distribu-
tion of the kill by periéd‘of hunting indicated thét‘in'the.firSt 7
days of the season, 59 percent of the kill was made and in the firsﬁ
14 days, 62 percent. Thirty-eight percent of the kill camé the last
8 days of the season. Nine kills wére checked in the field. Of
these, 77 percent were made by hunters whilé on foot. .

Hunting was not observed to force animals into a mass downward
movement, but ihstead'in some instances caused or‘contributed to elk
moving up or remaining on higher summer range. In thé areas at the
heads of the North Fork of the Smith River, eight elk were killed
during the first 4'or 5_d§y$ of the séasoﬁ; This area was hunted
until the fhifd week in November when elk wére still in ;he area in
ﬁhich the early kills We?e made.' This contrasted somewhat with elk
found in the bottoms and slopes of the Middle and Lost Forks (Figurés
17 and 18) eariy in'thg season and on the game range whé;e elk moved
0ff of or out of these 'areas after the first few days of hunting;
For.the dur;tion of the hunting season some ‘elk continued to go.onto

the game range at night but moved off prior to daylight. The nature
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or pattern of the habitat may have contributed.té elk étaying within
one area during hunting while‘leaving another. Tﬁe afea at-the heads
of the North Fork of ﬁhe Smith River while having open park aréas,
also has extensive areas of‘broken and timber‘typés in association
with éanyoﬁs. The_pfedominance of open andlbroken timber types oﬁ
the.game range and on tﬂe slopes and bottoms of the‘Loét and Middle
Forks ;eeméd to maké it necgséafy for elk to 1eave-these areas while

hunters were present.




DISCUSSION
Results of this study indicated a definite relationship between
the patterns and interspersion of habitat types in the area and the
degree of use received by elk, Although open, broken, and timber
typés éll recei@ed use throughéut the study, degrees of use for each

type varied accofding'to time of year. Types, -and patterns of use

-changed in relation to the needs of elk during various phases of the

elk's life history such' as feeding, calving, and rutting; changes in
habitat types.related to phenology;land in response to aétivities by
man such as hunting, logging activities, and use by livestock. The
true use of timber as areas of feeding, bedding, movements, and
other.gctivities was masked by‘observatiénal bias, Only ld.percent
of the elk pdpulation was recorded frqﬁ the air during any one flighf
of thelstudy area, This indicated that some 80 to'90 percent of the
elk weré in tiﬁber'types or areas of low visibility. Nagural} open
parks received the highest use of the open pafk types but a?tificial
openings were also used. In.general the use of open parks 'appeared
to be related to locatioﬁ and juxtapositibﬁ'with reference go other
habitat types.fgther than to whether openings were natural or arti-
ficial., Use of'timber stands also appeared to be more closely reléted
to this Fhan to the species of trees making up. the stands.

The presence of freduéntly traveled roads through some parts of
the study area did not appear to discourage use of opeﬁlpar? types

by elk but did perhaps influence time of use, with highest use by
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elk during periods of lowest ﬁse of roads by man. Harassment or pur-
suing of elk from different types of.motor vehicles did effect use of
areas by elk.

Yéar;aroﬁnd elk use of concerned habitat types.and ranges is a
éomplex, interrélated system and should be considefed as oﬁg inte-
grated unit. The overall importance of ﬁegetation ;nd topography
patterns gnd related interspersion of habitat types to the yea?—long_
ecology of the elk must be considered as one of the pri@ary faptors

in future plans concerning alteration of established elk habitat.
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APPENDIX
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. TABLE 10. CANOPY COVERAGE AND ‘FREQUENCY OF TAXA FOR GRASSES, FORBS,
AND SHRUBS OCCURRING IN THE OPEN AND BROKEN PARK HABITAT

TYPES AS INDICATED BY MEASUREMENTS FROM 600, 2X5 DECIMETER
PLOTS ON 30 DIFFERENT SITES.

'Open Park Type Broken Park Type

: 15 Sites 15 Sites
Taxal S 300 Plots 300 Plots
+GRASS AND GRASS-LIKE PLANTS:

Agropyron ‘subsecundum 4/.8/132 ' 4/.6/7
‘Phleum alpinum . ' 8/ 1/33 J71.2]7
. Poa pratensis 2/.3/13 .3/ 0/7
FORBS: : T
Allium textile .3/ 0/7 .3/ 0/7
Anaphalis margaritacea 6/.7/40 2/.2/13
Besseya wyomingensis 4/.4/20 3/.3/26
Eriogonum flavum : 7/.1/13 .3/.5/7
Fraseria speciosus 7/.1/13 0 4/.7/33
Hedysarum sulphurescens . 1/.1/7. - 1/.2/7 .
Silene parryt J7/.1/7 .7/.1/7
Pedicularis spp. '5/.6/27 - 5/.6/47
Penstemon spp. . 4/.3/26 2/.1/27
Polygonum spp. : 3/.5/13 . ,.7/.3/13
Senecio canus ' 4/.7/20 J7/.1/7
Senecio spp. 3/.3/7 3/.4/20
Thlaspi arvense : .3/.1/7 , 3/.4/13
Viola adunca 7/.3/33 5/.4]7
SHRUBS : , .
Potentilla fruticosa 2/.6/13 4/.9/33

1a11 plénts which made up less than 1 percent canopy coverage in both
types. ‘ . :
2Frequency/cover/constancy.
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