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Abstract:

The effects of rest-rotation grazing on the summer and winter distribution of the sharp-tailed grouse
was studied during 1977 and 1978 on the West Hotchkiss Unit of the Cottonwood Grazing Association,
Phillips County, Montana. Seventy-two grouse were captured during the spring and fall display periods
and fitted with transmitters or poncho markers. Distribution data were obtained from 52 poncho
observations, 309 radio bird locations, and 1617 general bird observations. Birds used an area within a
one mile radius of their 1ek during the spring, fall and summer. Intensive grazing did not cause the
grouse to move from their traditional use areas into the adjacent rest pasture or areas of taller grass. In
these areas of short upland grass, grouse used available shrubs on the uplands or reverted to the breaks
for cover. The area used during the winter extended up to two miles from the 1ek, and was associated
with the distribution of buffalo-berry shrubs within the study area. Brood sizes decreased from 10.44 in
1975 to 3.38 in 1977. Display ground counts also indicated a decreasing population trend. This
reduction was related to a heavy spring rain in 1977 and drought conditions during the summers of
1976 and 1977. Fall food habits were directly related to the availability of buffalo-berry fruit.
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" ABSTRACT
The effects of rest- rotation grazing on the summer and: w1nter

dlstrlbutlon of . the sharp—talled grouse was -studied ‘during 1977 and
1978 on the West Hotchkiss Unit of the Cottonwood Grazing Association,

-Phillips County, Montana. Seventy~QWo grouse were captured.during the
. spring and -fall display periods and fitted with transmitters or poncho

markers. Distribution data were obtained from 52 poncho observations,
309 radio bird locations, and 1617 general. bird observations. Birds
used an area within a one mile radius of their lek during the spring,
fall and summer. Intensive gra21ng did not cause the grouse to move -
from their traditional use areas ‘into the adjacent rest pasture or
areas of taller grass. In these areas of short upland grass, grouse
used available shrubs on the uplands or reverted to the breaks for,
cover. The area used during the winter extended up to two miles from
the lek, and was associated with the distribution of buffalo-berry

".shrubs within the study area. Brood sizés decreased from 10.44 in
1975 to '3.38 in 1977.. Display ground counts also indicated a decreas-

ing population trend. This reduction was related to a heavy spring
rain in 1977 and drought conditions during the summers of 1976 and
1977. Fall food habits were d1rectly related to the availability of

. buffalo—berry fru1t.




_ INTRODUCTION

The méin factor limiting prairie grouse is raﬁgelénd conditioﬁ
(Henderéon_1964); The managgmenﬁ of most rangeléhds may have détri—-
méﬂtal effegts én sharp~tailed grouse (Pedioecefés phasianellus

Jamesii). A resfgrotation grazing éystem is desigﬁed to improve range-
%aﬁd condition, but thé:ef%ects on grouse:of basture éubieétedAalteré
natelyvéo‘reét and intéﬁsiﬁé gfazinglare not well known.

The‘priméry'objéctiﬁe of the study waé to deteriine the effects
of rest-rotation grazing on thé summer'ana winter distribution of
sharp-tailed~gf6usel Full time fielﬁ studieg'Were conduéted from

mid-June 1977 to March 1978.




DESCRIPTION OF THE STUDY AREA

The study was conducted on the‘West.Hotchkiss Unit of the
Cottonwood Grazing Aésociétion, twenty-five miles (40 kﬁ.)_north'of
Malta, Montana (Fig. 1). The.area consisted of 25,931 acres (10,478
hectares) and.was divided into a four pasfure rest-rotation system.
Pasture 1 was composed of two sections, one-west and one-east. The
four pastures ranged frpm 5443 to 7207 aéres (2202 to 2916 hectares)
in size. A summary of land ownership is given in Appenéix'Tgblel 9.
The entire unit is administered by the Bureau of Land Managemenf.

The greater paft of the area is a gently rolling or undulating
plan dissected by Martin Creek, Lush Creek, and Whitewater CreeXk .
drainages which gene;ally flow in a southeasterly direction to the
Milk River, Eievatiéns{range from 2325 to 2725 feet é708_to 830
metefs). | | | |

The surface.of the study aréa is‘glacial till ubon which fhé
soils have developed. The soils are'ciassed'as Scoby loam, Scoby sandy
ioam, and Scoby stony ioam.' The Scoby soils are dark grayish;b;own,. -
éontaining var&ing am&unts of coarse glécial Eill and;boulders. Béd—
land soils also occur in a few scattered 1océtions éloﬂé tﬁe M}ik,- .7 
River (McBurney 1963). |

The climate is described as mid-continental with cola t-]:lnters_‘,.,:~-‘~
warm summers, and marke& variation of érécipitation.ﬁhich greatly‘in—‘_

fluences the quantity and quality of the vegetation (McBurnéy 1963).
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Climatological data were recorded at.the Forks'4FNNE |
station (U.S.'Department'of Commerce 1966~197é) whiph ié 1ocaté& -
approximately 5 miles (8 km.) northeast of the study drea, The-ten—.'
year average (1966-1976) temperature ?ange’was —42°'F(—41°C)it0 104° F
(40°'C) with a.ygar;y average temperature of 460 F(4;4° C). The‘teqﬁ'.'
year pfrecipitéation average was 14.4 inches‘(36.8'cm).' In 1977 the
area received 12.5 inches (32 cm) of precipifgtion of which 40 inchés
(101.6 em) was snowfall. The number of frost-free days has avgraged
115.3~over the last ten yeérs. -
Three broad vegetational types, simllar to those -described by
Yde (1977), were dlstinguished on the basis of topographic occur&ence

on the study area.

Uplands

This benchlaﬁd area.was a level to undulating plain. . Major
‘grasses present were needle-and—thread (Stipa.comaté),‘western'wheat—
grass (Agropyfon emithii), blue grama (Bouteloua gracilis), and.éreeh:
needlegrass (Stipa viridula). Needigieaf sedge (Carex eiépcharis)
was also abundant on the uplands Other grasses fgund’in scaétered
areas are prairie sand reedgrass (CaZamoszfu Zonngblta), red threeawn
(Arzstadb longistal), little bluestem (Anaropogon‘scopdrzus), foxtail
barley (Hordeum jubatum), junegrass (Koeleria eristata), plains muhly

(Muhlenbergia'cuspiddtd), pubescent wheatgrass (Agropyron~trzchophqrum),
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.and tumblegrass (Schedbnnardus paniculatus). Conimon foros-were fringed
saéewort_(drtemisia frigidb); Hoods phlox (Phlox hoodii), curlcup
gumweed (Griﬁdéiia squarrosa), yarrow (Achillea miZZibeium), small- -
1eaf pussytoes (Antemnaria parvifolia), prairie thermopsfs (Tﬁermopsisr
hrhombifblia), and yellow sweetclouer (Mélilotus officinalis).

| Shrubs were uncommon, though scattered areas of 311ver sage~
brush (Artemtsoa eanda) and’ skunkbush sumac (Rhus trzlobata) and oc—.f
;casionally mats of oreepingviuniper (JunmperusAhOragontaZis) Were

found on this type.

Breaks

This area ranged from moderafe'to.sharp breaks.. ﬁoﬁinant
grasses were'westeru wheatgrass, needle—and;threadr little bluestem,
pra1rie sand reedgrass,,and p1a1ns muhly. MaJor forbs present Were
'w11d 11cor1ce (GZycynrhzza Zep%dbta), cudleaf sagewort (Artemtsza.
' Zudbvzcana) ‘wild sunflower (Heltanthus-spp') and frlnged sagewort{:
:Common shrubs were buffalo berry (Sheperdta argentea) woods rose
‘ (Bosa woodswt) snowberry (Symphorzearpos spp ) chokecherry (Prunus,r
.viz!giniana)'; golden currant '(R?zbes aureum) skunkbush sumaC', and '
'creeplng Junlper._ Present in 1esser amounts were silver sagebrush
'serv1ceberry (AmeZanchzer aanbeza) silverberry (E;aqunus commutata),

and Rocky-Mountaianunlper_(Juntperus éobpulorﬂm).




,_Léﬁlands
This area éénsiéte& primarily‘oé fléf creek bottoms. Common

grasses wéfe~w§stern-wﬁéatgréss, greéﬁ'ngéalegrass, saltg?ass.'
CDistich?is étricfa), and foxtail barley. Major forbs wéré‘cuflcup
gumweed,'wild 1iéoricé? and cudleaf sagewort. | ‘

", 'Siiver ségébfush Wéscfhé‘ﬁain'ghrub but scattered plaqfsnof
'Wild rose,'sqowberry, buffalo—berry, big Sagébquh (Arfemisia ‘
tridentata), ~,c,vreasev}rcs_c)‘d . (Sarcobatus ver;mi'culati{s), and plains cotton~

~ wood (Populus deltoides) were also found.
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METHODS

}DuringlApril 19?7, sharpftéiléd grouse were capturéd.on seven .
-1eké."Cann9n nefs'(éO‘x 100 ft.)aw;ré used to captufe thglgrousé as
dgscriBedrby Jackson (19675. Solér—powered fransmitterg witﬁ a'fesid—
.uél Niéd béttepy (Télemet£y Sys;ems; Milwaukee, Wisconsin) Qere fittéd
. to 10 méle grousé, wﬁich,élso feCeivedAponcho markers (Fig,‘Z). Addi-
tional birds'trapped:réceived a.numbered poncho (Pyrah I9%0), color-
codea to:that sbeéific lek.

'"ﬁédioed" biqu were re;lacaped by tfianéulation'evé£y fourth -
day. .'To kéep disturbénce to a ﬁinimum, the birds‘were not flushed
uﬁless the signai was'feceivéd from the-previous location,point; All

"radioed" birds were plotted 6n.a map. In addition, the

-locations of
- .date, tqﬁbgraphfy p;eéépte of ééttlé, and distance from the last loc-
- tion-were ?eCOrdéd. ;ihgiyegetétion-was.nbted:only to the majéf’plant,
sﬁecie;‘ﬁfeseﬁq,'td-pféventI&iéﬁﬁrbing.tﬁe-bifdé.

f; detect poSsible chaﬁges_iﬁiégasoﬁél distribuﬁion fo; diéé
Eribugionai’reéponses.to the ﬁfeseﬁce and acti&ities of_céttlé; aﬁ
éffOrtlwés‘made.ﬁé delineate thé area used (heféafter:temmed.thé'use—"
area)'byfﬁirds from eééhtlek..'Thié‘ﬁés doné by plotting 16catiéhé.of
.alllbirds7obéer§ed;.relpéaéionﬁéf‘poécho;cqilaréd aﬁd’"rédipéd“ birds,

'and~direcf:observation éf bif&s“ieéving'the dispiay areallf




Figure 2. Grouse with transmitter and poncho marker.

Each day one pasture was searched for general grouse observa-
tions. The location of each observed bird, brood and nest sites were
staked for vegetation analysis at a later date. The vegetation at each
site was sampled later by a modification of the canopy-coverage tech-
nique described by Daubenmire (1959). Five 2 x 5 decimeter plots were
used: one located at the center of activity; the others four meters
from the center in each compass direction. These plots provided a
species composition of the vegetation, percent canopy coverage, and

height of each species of vegetation.
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Common and scientific nomenclature and identification of the

- vegetation followed Booth (1950), Booth and Wright (1959), and Ryersonm,

Taylor, and Jefferies (1975). A plant .collection made by Dusek (1971)
also aided in identification. |

Coverboard ;eadings described by Jones (1968) and Yde (1977).
were also taken at the center of each bird, brood, and nest sité. |

A sﬁfqb density index was determined at eaéh activity site by
using a modificatioﬂ of the quarter method (Cottam.and Curtis 1956).
The index was established by estimating the distance in meters, from
the center of activity to fhe nearest shrub in each of thé four quad-
rants. This distgnce,was estimated'up to 50 meteré. If no shrubs were

present, an index reading of 200 was recorded which was obtained by

.'adding the ‘50 meters from each quadrant. An index number smaller than

200 indicates shrubs were present within a 50 ﬁetér £adius.

- érass‘heighté'and shrub'densiﬁy indices wére'aiso‘determined
generally on uplandS'witHin the four pastufes. This was &one_by record-
ing_érass.héights by Species‘;nd a shrub density index frqm points.

located 160 meters (0.1 mile) aparf along random vehicle routes. Data

from. all points were averaged to derive mean grass height and a density

index for the area as a whole for comparison with similar data obtainéd
at ‘grouse observation sites.

Cattle locations weré recorded every fourth day when possible.

-Included were estimates of cattle numbers on the uplands, breaks, and
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lowlands as well as on specific concentration areas to show areas of
heavy and light use.

Grouse on leks were counted during spring and fall to show
annual trends (EQans 1968) and were observed to see if marked grouse
remained.specific to the ground on Whiéh they were captured.

Cfops and wings were cqllected from hunters during the 1977
hunting season. Crop contents were identified and measured volumet-
.rically by water displacement. The results were summarizea by‘the per-~
cent frequency of occﬁrrence of each food item and percentage of the
aggregate volume as described by Martin et al. (1946).

During October 1977, sharp-tailed grouse were again trapped
on éix leks to place recovered transmitters on birds. This time the
"radioed" birds'did not receive a poncho markér since heavy mortality
wés expérienced on the birds both radioed and collaréd in the spring.

Duriné the winter the study.a;ea was covered on foot‘or snow-
mobile for grouse observations;‘ The entire area was als0'flowﬁ éys—
temgtically three times to plot bird diséributibn.' Fligh:é were made
. onISunny aayé after a f?ésh snow. Tracks and gfousevﬁére easily seen
from a low, slow flyiﬁg piahe..

The date, 1ocatioﬁ,'major vegetation prégent,rénd topography
of each location point sighted during the winter was recorded. No

6ther'vegétation work was done due to the snow depth.'
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RESULTS

Spring Banding and‘DiSplay Ground Counts‘

Forty grouse'were captured'on seven leks during.April 1977.
Of these 33 percent were juveniies and 63 percent were adults. oﬁ1§
one captured grouse was a female. inght of the grouse were recaptures
from a prev1ous study (Yde 1977), -and all were caught on the same
ground on which they were origina11Y'banded. .Transmitter ﬁacks, each-
weighing,26 grams, werezfitted on one juvenile and_nine adult maies.
IAll-birds received~avnumbered and coior-coded poncho marker. - Capture
sites, numbers of relocations, and fates of the radlo.equipped birds
are given in Appendix Table 10. ’

Thé‘ radioed" birds experlenced h1gh mortality during the
.'spring. By'mid-June-six of the original'ten'were found dead The four

'survivors experienced no mortallty throughout the summer and prov1ded

186 relocations for_plotting distribution;f However,‘during September; :

one transmitter-ceased functioning and two hirds'were 1ost'to'avian

predation._ The remaining b1rd (channel 8) was the only one that ‘had

' not received a’ poncho marker. Probably the most signlficant predator S

-_of the sharp—talled grouse in this area was the golden eagle.: An

’ eagle s nest on the study area contained numerous grouse remnants and

. the 1egbands‘or poncho markers'of six grouse. Prairie falcons were

© .common .on the study area and one was obseryed feeding on a.fresh grouse

_killi_‘Coyotes)aréfﬁoésihle'ﬁredatorsfbasédfdn"téeth markSZOnjtransf

v

(\
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'mitter'antennae énd harnesses.
Counts were made on the leks throughout the spring 1977, and
spring 1978 for compérison with Yde's (1977) counts on the same grounds

in 1976. The results indicate a downward trend (Table 1).

TABLE 1. MAXIMUM BIRD COUNTS ON LEKS IN THE STUDY AREA.

DANCING ) " SPRING ' SPRING SPRING

GROUND . 1976 * 1977 ' 1978
E 6 7 6
F 27 24 - 10
G 11 12 ‘ 8
H 24 15 ‘ 10
I 28 30 6
J 33 , C20 11
K 12 9 11
L 13 20 - 8
"M 20 . 15 _ 9
N 5 - ‘ ‘8 .4
TOTAL C 179 : 160 - 83

*From Yde (1977).

Marked birds were néver observed on grounds other than the ohe
on which-they weré.captured. In 1977; sprihg display activity was last

observed on June 24.

Summer and Fall Distribution
.All bird locations from the Summer‘énd fall are shown in Figure
3. Lines drawn encircle.the area used by birds from each lek. This

area of use was usually within one mileh(1{6 km).of the‘display ground.
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Figure 3.
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Summer and Fall bird distribution.
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ONE-WEST
8/3—11/4
TWO
5/10—6/15
| —
FOUR
REST

ONE- EAST

PSS

THREE
5/22—8/2

Figure 4. Pasture numbers and grazing dates for 1977 grazing season.




15
No exchénge of grouse between the use areas of different leks was ever
observed during the summer and fall. However, marked and'"rédioedﬁ'
birds were males, which woﬁld éend to showla closer association to
their specific display ground fhan females. Robel et al. (1972) found
female sharptails had greater dispersal tendencies tﬁan_did males.

The influence of cattle, grazing dates gi?en in Figure 4, did
not appear to affect the distribution of grouse during the summer and
fail (Fig. 3). Birds from lek I frequently moved out of pasture 4
(rest pasture) and used pasture 2 which was subjected to early spring
grazing (Fig. 3). Another e#amplg'was provided by thé distribution of
‘birds from ground M, which was 1ocated.on‘the‘fence line between pas-
_ture 4 (rest pasture) and pastﬁre 3 which was grazed‘during the summer.
Yde (1977) documented_thé grouse from‘ground M used pasture 3, which
was -the rest pasture in'1976. ' In 1977, thgée grouse still used pas-
tufé 3 despite vé¥y heavy ﬁse,by cattle. The grouse Had equal access
. to pas£ure 4 which héd"tallér.grass height and a good.inferépersion of
" shrubs, yet Qery féw-grogée frém 1ék.M ugilized this pasture.

Howe#er, groﬁée,avoidéd a c1ose associatipp with caftle. . Only J
thrée of.l,27§‘géﬁexal'bird observations ahdI186'"rad16ea" fird loéa-
tions duringAthe.summer and fé;l Were within 150‘meter§ of cattle. A
spring de&eloped for dgt?ie Qatgr wés located in pasturé 3, seven-
tenths .mile (1100 meters) southeast of ground M. Cattle were contin-

uodsly present in this coulee seeking water or shade. Figures 5 and 6




Figure 5.

Figure 6.

16

Effects of heavy cattle concentrations on Skunkbush Sumac by
a water development in Pasture 3.

Effect of placing a water development in the bottom of a
coulee. Pasture 3.
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show the effects of this heavy cattle concentration. Only one grouse
wae observed‘in this coulee even though it was walked‘as man§ times
as therthere in this area. Grouée were freqoentlf observeq in

coulees on either side. -

Brood and Nest Locations and Production

A'ﬁeav§ local rain of epproximetely 2.5,inohes (6.4 cm) feil
within one hour on‘Juoe 15. " The brood size before this rain averaged
seven chicks per btood;'the aﬁerage afterwards was three. The hard |
rein followed by a dry'soﬁmer, both of. which can contribute to ehick
mortaiity.(Kobfiger 1978), were probably the main causes of the low
Brood.sizes. fhe aVerege Btood size observed in tHe West ﬁotchkies

Un1t ‘during the sumner of 1977 is compared w1th average brood 31zes

.for the summers of 1975 and 1976 (Yde 1977) (Table 2) The trend of
.decrea51ng brood 51ze is: commensurate with the lower ground counts and
the lower numbers*of grousejon the_etudy area. _Hunters'also cOmmented‘

"on the lower numbers of bifds.duriog'the 1377 sgésbn tﬁan in the two

prévious hunting seasomns.

TABLE 2.  AVERAGE BROOD SIZE COMPARISONS ON THE WEST HOTCHKISS UNIT. . -

Year - . < 1975% C o 1976% 1977. .
Average Brood Size'  10.44 . - .7.06 : 3.38

Sample Size .- . -9 oL ar _ 126

“From Yde (1977)
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Only four brood observations on the study area were associated
With_the uplands. All other broods were observed in the breaks or low-

lands in dense, woody cover.

Two nest sites were found incidental to other work. One, found

“on July 5, 1977, had nine eggs, which hatched on July 16, 1977. This

probably indicates a renest'attempt.'-The other nest, located on July

.7, 1977, contained a successfully hatched clutch of seven eggs. Both

¥

nests,were‘located in the bottoms of coulees in areas of tall uniform

vegetation averaging 35 centiﬁeterS'in height at the nest site.

-Vegetation'Analysis of Bird Activity Sites

- Measurement of 1,250 plots. provided data on vegetational char-

acteristics of 250 bird observation sites. The vegetational composi—

tion is glven as percent frequency of occurrence and average percent

' canopy coverage among the plots by pasture and topographical area.

(Appendlx Table 11)
On the ‘uplands, dense clubmoss (SeZagzneZZa densa) had the
highest frequency of occurrence (67 2/) and- canopy coverage (30 2/)

It ‘was also the most abundant.plant on the uplands (thus its high

frequency of ‘occurfeénce’ and canopy coverage at the bird actlvity51tes D
Needle—and thread had the highest frequency of occurrence’ of any grassh'
Fringed sagewort also had a. high frequency of occurrence at observation

. sites on the uplands, and since this plant is not grazed by cattle, it
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afforded some cover for grouse. Silver sageﬁrush was common on the
uplands in scattered locations gnd was used most freﬁueﬁfly fér cover
in pastures Whgre the upland grass weré‘short‘due to cattle grazing,

In the breaks, bﬁffalo—berry received the.gfeatégt use. Grouse
were observed as early as July 30 feeding on the ffuit and 1eaVe; of
the bﬁffalo—berries, as very few succulent forbszwere'aQailable.
Buffalb—ﬁerry gléo provided shaae fof midday roosting oﬁ hqt-da&s.

Grouse use of the lowlands wasumaiﬂly restricted go pésture ,

2 where significaﬁt amounts of buffalo-berry, woods rose,.and snowberfy
were found.

The vegetational composition measured at the 26 brood sites..
is given in Table 3. Snowberry had the highest frequency of occurrence
(52%) followed by wood rose (45%). The Vegetgtiqnal composition ;t-tﬁo
nest sites is presénte& in Table 4. - Green needlegrass had the highest
frequency of occurrence (40%) fqllowed by snowberry (46%). _The:
highést average percent éanopy coverage was Westerﬁ‘whéatgrass'én&
prairie éand reedgras; at 12.5% for both species. |

| Coverboard reédiqg resuits.are shown in Table 5. Ihe ﬁﬁmber
indicates the average number of squarés visible at a 45 degree aﬁgle._f
and at ground level from 30 feet. Therefore, a lower number indicaﬁés
more cover. The data in the table illustrates the increase in coveft'
the birds received in the breaks and lowlands compared to the'uplands..

The overall paéture.averége indicates pasture 1 had the best cover
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TABLE 3. VEGETATION‘COMPOSITION OF-BROOD'OBSERVATION SITES.
Species ‘ Petcént Fréqpenéy‘ Percent Canopy Coverégé
GRASSES

Western Wheatgrass
Agropyron smithii
Needle-and-thread
Stipa comata
Green Needlegrass
Stipa viridula
Blue Grama.
Bouteloua gracilis
" Needleleaf Sedge
.~ Carex eleocharis
Little Blue Stem

39.6

12.8

12.0

Schizachyrium scoparzum ' 4.8

‘Sandberg Bluegrass
Poa secunda
Foxtail Barley
Hordeum Jubatum
Saltgrass
Distichlis strﬂcta
Plains Muhly.

Muhlenbergﬂa cusptdata '

* Prairie Junegrass
‘Koeleria ‘eristata
Red Threeawn : )
Ar¢sttda Zongﬂseta

SHRUBS

Snowberry '
Symphortcarpos SpP:
Wood Rose
Rosa woodsii
. Buffalo-berry :
Shepherdia argentea
Silver Sagebrush
Artemws%a eana
Creeping Juniper .

Junzperus horzzontal¢s~

52
. 45
24.8

12.8

10.6

Tr
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'18.8

24.8."
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Skunkbush Sumac;
Rhus trilobata

FORBS

Cudweed Sagewort
Artemisia ludoviciana
Curlcup Gumweed
Grindelia squarrosa
Wild Licorice
Glycyrrhiza lepidota
Golden Rod '
Solidago missouriensis
Western Stick Tight
Lappula redowski
Fringed Sagewort
Artemisia frigida
Yarrow

Achillea millifolium -

Prairie Coneflower
Ratibida columiifera. .
Prairie Thermopsis

. Thermopstis rhombifolia  ,"

jPralrie Sunflower

Helianthus petwoZarzS~

Prickly Pear -
 -Opuntia polycantha
Unidentified ‘Forbs
Silverleaf Scurfpea
Psoraleda argophylla
Small-leaf Pussytoes

- Antennaria parvifolia. .

: Wavyleaf Thistle
Ctrszum unduZatum .

: OTHER :

. Ba¥e Groﬁndﬁ
Litter.
Rocks

23.

10.

N U - -
. .

oo

Tr

4.

2,

Tr

Tr

Tr

B

ot

1

..
N
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TABLE 4. VEGETATION GOMPOSITION OF NEST SITES.

.Species Percent Frequeqcy' Percent Canopy Coverage
. GRASSES

Western Wheatgrass .
- Agropyron smithii 30 12.5
Green Needlegrass

Stipa viridula 40 . 1.0
Sandberg Bluegrass ) )

Poa secunda 30 8
Prairie Sand Reedgrass :

Calamovilfa longifolia 10 . 12.5
Slender Wheatgrass' ) _

Agropyron trachycaulum 20 2

FORBS

Cudweed Sagewort .

Artemisia ludoviciana 30 o - 4,1
Western Stick Tight ‘

Lappula redowski 19 . . Tr
Prairie Sunflower '

Helianthus petiolaris 20 : 7
Wild Licorice '

Glycyrrhiza lepidota 30 9.5 -
Unidentified Forbs 20 4

SHRUBS

“Snowberry _ , - ~
- Symphoricarpos spp. 40 , 12
Wood Rose : ' )

Rosa woodsii 30 7.5

.. OTHER

Bare Ground ’ ’ 10 3
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followed by pasture 4 which was the rest pasture,

TABLE 5. AVERAGE COVERBOARD READINGS TAKEN AT EACH OBSERVATION SITE.

Pasture Uplaﬁds Breaks Lowlands Average

#1 ' 63,7 3.6 16.3 . 27.9

#2 : 62.5 27.8 32.9 ' 41.1

#3 82.7 13.6 - 48.2
14.1

#4 S 7329 13.8 33.9

Ca large number indicates less cover)

The results of the grass height énd shrub density transect
measurements are.shown in Table 6. These data indicate grass was

decidedly taller in pastire 1 and the shrub density index was

similar on all pasture uplands.

TABLE 6. AVERAGE GRASS HEIGHT AND SHRUB DENSITY INDICES OF THE UPLANDS.

Pasture - Average Grass Height Shrub Density Index _ Sample Size
#1 22.80 cm ' A 164.6 o 68
#2 8.87 cm , 151.3 .61
#3 6.81 cm - 144.8 6l

#4 11.50 cm . 123.8 .39 .

Data in Tabie-7,'whi;h‘comparés grasé héight and éhrub deqsity,
clearly indicates a substitution of éhrubs for grass as a cover re- |
-quirement on the uplands in pastures 2, 3, and 4.  The shrub density
index. at upland obserQation sites in pasture 1, where grass height was

noticeably greatér than in other pastures, was comparable to the




overall average for that pasture.
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. COMPARISON OF SHRUB DENSITY AT BIRD OBSERVATION SITES TO

TABLE 7
THE SHRUB DENSITY AND GRASS HEIGHT OF THE PASTURE UPLANDS.
S D
hrub Density - Average Grass
Pasture Bird Observation Sites Pastures Height of the Pasture
#1 156.5 164.6 22.8 cm -
#2 37.8 151.3 - - 8.9 cm
#3 22.1 144.8 ' © 6.8 cm
22.7 123.8 ' 11.5

#4

cm

Figures 7 and 8 also document the importance of -grass as a

cover component by showing the topographical locations of birds.

Upland areas in‘pastﬁre 1, with grass height averdging 22.8 cm, re-

ceived

- summer .

grass,

height

‘grouse:

shrubs

100% of the grouse observations during the spring and early

(Fig. 7). By contrast, grouse avoided upland areas of short

as in pasture 3, where the grass averaged 6.8 centimeters in

(Fig. 8). Yde (1977) found grass uplands to be important for’

during the:spring in this area. . Grousé used the scattered

on these heavily grézed upland areas (Fig. 9) for cover or

moved to the breaks with its highef density of shrubs.
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Figure 9. Heavily grazed upland area in pasture 3,

Fall Food Habits

The fall food habits as determined from crop contents are
summarized in Appendix Table 12. These crops were taken from hunter
harvested birds. The sample consisted of 45% juveniles and 55% adults.
Buffalo-berries showed the highest percent of total volume (25.5%)
followed closely by creeping juniper berries (24.9%). The year 1977
was considered average for buffalo-berry seed production, and berries
from this plant and creeping juniper were about equal in percent of
total crop volume. Yde (1977) presented comparable food habits data

for 1975, an excellent year for buffalo-berry production, and 1976,
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a year of poor berry production. During these two respective years
buffalo-berries represented 45 and 0.2 percent by volume while juniper -
berries represented 1.2 and 40.1 percent. These data inaicate shérp—
tailed grouse select buffalo-berry fruit when it is available and in

its absence, utilize creeping juniper berries.

Grazing Pattern

The grazing formula for the West Hotchkiss Unit is as follows:
the spring use pasture is to be grazed from May 1 to June 15, the
summer use pasture from June 15 to August 1, and the fall use pasture
f;om August 1 to October'31. In the past this formula was not strictly

adhered ‘to (Appendix Table 13).

Results of Grazing

The effects of grazinglare dramatic with a rest~rotation system.
One hundred percent of the surveyed aumé for this‘entire unit are used
in approximately 75 percent of the area. This results in very inFen—
sive grazing on the use pastu?es. Appendix Table 14-illu$trétes this
point. The West Hotchkiss Unit's grazing history has averaged 3.5
percent less than the sﬁrveyed capacity since 1974. Even though-the
overall average indicates the unit is grazed at less than its surveyed

capacity, individual pastures were over-grazed as high as 121 percent.
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Fall Banding

In the fall birds were first observed on leks on September 20,
1977 and were last .seen on November 25,‘1977. The display Was very
active on crigp) still, and clear mornings during mid-October. Thirty-
two birds were captured during the fall display, 11 of which were re-
captures from the spring trapping. Again, all recaptures were on the
lek'on which they were originally banded. Ninet&—fou? percent of the
birds trapped in the fall were adults and 6 percent were juveniles. No
femaleé were.captured during £Hé fall display. Transmitters from the
summer ﬁortalities were placed on new birds and again all additional
birds received poﬁcho markers. Data from the fall-trapped "radi#ed"
bifds are given in Appendix Tabie ll.'

Some grouse requi&ed a period of ébout two weeks to adjust
‘ ‘to. the radio pack. During this period, they would not fly or only fly~
a short distance and then hide. These‘birds were easily éaught by'hand;
. Three were lostltd predation. Since the fall display was still active,
.I was able to ré—tfap and place the transmitters on new birds. After
the adjustment périod,‘the radio package didn't seem to affect the
birds. "Boag (1972) found the ac;ivity and food intake of red grouse
decreased up to two'wéeké.aftér they weré'fittéd with transmitters., At

the start of cold weather . in mid—Décember,,most transmitters ceased

functioning.
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Winter Distribution

The locations of birds and activity signs seen during the

~winter are plotted in Figure 10. By comparing this figure to Figure

é (summer and fall distribution) a seasonal shift in distribution

was noted. Ground F birds, which during the summef ranged in an area
having little buffalo—férry, moved south to areas of greater abundance
of this shrub. érouse from other leks also moved to areas of higher
densiﬁy of buffalo-berry, usually within their summer and fall use
areas.

The exception was birds from ground N which moved into‘a farm
yard and wintered in the fee&iot or surrounding willows. During winter
these birds tolerated close contact with the cattle..

Winter distribution of birds from ground.G were not fully
de#ermined. Some tracks were seen from the air in a coulee south of
the lek but not in sufficient numbers to accouﬁt for all the- birds
from this ground.

Snow was commonly used as cover during storms and for night

‘roosting (Fig. 11). Schmidt (1936) documented'atbigfdrop in numbers

of'sharb-tailed-grbuse folldWing a'neaf épowless_winter as compared

to a winter of deep snow.
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LEGEND
LA Bird activity site
L G0 Poncho location
Lo vt Radio location

Figure 10. Winter bird distribution.

S

Letters identify leks.
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Figure 11. A snow burrow of a sharp-tailed grouse.

Winter Vegetation Use and Food Habits

Buffalo-berry was the major vegetation with which the birds
were associated during the winter. The main food item was buffalo-
berry buds since the berries were consumed by mid-October. Buffalo-
berry is the best native winter food for sharp-tails (Evans and Dietz
1974). The birds either walked on the snow feeding on exposed buds or
perched in the larger shrubs while feeding. Grouse occasionally dug
through the snow to feed on creeping juniper mats. Other shrubs fed
on were chokecherry, silverberry, snowberry, woods rose, and seed

heads of silver sagebrush. Exposed curlcup gumweed and wild sunflower
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" seed heads were also fed upon. Table 8 indicates the frequency of

occurrence of plant species at winter observation sites. The winter
distribution of grouse was totally associated with buffalo-berry
shrubs, except for birds from ground J which also fed heavily on-woods

rose and the previously mentioned birds from ground N which moved to a

farmstead to winter. In the latter case, no buffalo-berry shrubs were

located in the area. -Figure 12 shows the relationship between the

grouse's winter distribution and the distribution of buffalo-berry.

TABLE 8. VEGETATION ASSOCIATED WITH SHARP~TAILED GROUSE WINTER
ACTIVITY FROM GROUND OBSERVATIONS AND AERIAL FLIGHTS!

Species ' Percent Frequency
Buffalo-berry (Shepherdia argentea) _ 88.
Creeping Juniper (Juniperus horizontalis)
Grass

Silver Sagebrush (Artemisia cana)
Chokecherry . (Prunus virginiana)
Snowberry (Symphoricarpos spp.) B
Silverberry (Elaeagnus angustifolia) .
Curlcup Gumweed (Grindelia squarrosa)
Woods Rose (Rose woodsii)

Wild Sunflower (Helianthus spp.)

O OO0 HWW®
NN 00 WO NN

1Based on tracks in énow and actual bird observations

74
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LEGEND

atgrEanteesy Winter bird distribution
§§ """"" Buffalo-berry distribution

Figure 12. Winter distribution of sharp-tailed grouse in relation to
the distribution of buffalo-berry.




35 . 3%
DISCUSSION

The spring, summer, and fall distribution of male sharp~tailed
grouse was generally Withiﬁ one mile of their lek. Birds from lek M,
on the boundary between two pastures, maintained the same use area in
1976 and 1977 even thodgh.the grazing patterns changed‘drastically‘be—
tween the two years."In 1976, the grouse use aréa was in the rest
pasture; in 1977 the average upland grass height in this pasture.was
3.2 centimeters as a result of intensive grazing. Instead of moving‘to
tﬁe immediately adjacent rest pasture, the grouse selected available
shrubs for cover on the uplands or reverted to the breaks withiﬁ their
traditional use area. This suggests a strong behavioral attachment.
to their use area.

The area around‘the lek is aléo_important for nestinglshérp—
tails since they prefer nesting on grassy uplands (Kohn.19765 within
one mile of their lek (Marshaii and Jeﬁsen 1937,'Pepper 1972); ‘Théy
also réquire uniform grassy vegetation not less than 30 centimeters
in height (Christenson 1970). Using.these criteria only one‘uplénd
area, a 60 acre pﬁbesceﬁt wheatgrass field, woﬁld provide adequate
cover for mesting sharptails: . .

The winter distribution of sharptaiis was associated with -
areas of high densities of shrubs. My data indicate almost a 100
percént,dependence on shrubs, ﬁainly buffalo—berr&,'fof food in the

winter. Henderson (1964) also documented the importance of woody
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cover in draws for shelter and food.

Cumulatively, these data indicated that the key areas for
grouse in this area are usually within a one-mile radius of the lek
during the spring, summer, and fall and in shrubby ééulées containing
buffalo—bgrry shrubs during the winter. From the stand point of sharp-
tailed grouse management, intensive grazing is detrimental to these
traditional use areas (Brown 1968, Aldous 1943, and Sisson 1976) éﬁd
" decreases the value of woody draws (Renhowe 1968, and Severson and
Bolt 1978). Grazing-manageﬁent plans should protect these areas froﬁ
heévy cattle concentraﬁions. Locating water developments and éalting
stations away from woody draws and grouse use areas would help reduce
intensive grazing in these areas.

Even though one-fourth of the West Hotchkiss Unit is not
grazed, heavy grazing in this rest-rotation system still rgmains a
problem. To illustrate this poing, the carrying capacity is deter-
mined by figuring a 557 utilization 6f‘gfass, such as western wheat-
graés, needle-and-thread, and gfeen needlégrass, on thg entire unit;

- However, since one-fourth of the ﬁnit each‘yeafAié-undergoipg a resé
treatment,‘this-utilizatién would increase to approximatgly-7372
percent. In a dry &ear; the grass utilization could easily reach 100
percént._ Henderson (1964) documented the greatest grouse populations
“werevfound where livestock utiiization of the grasses was iight to mod-

erate, usually less than 50 percent. The rest pasture undoubtedly
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offers better habitat in a given year and provides residual cover the
following spring. However, it is doubtful that this bengfi; would ex-
ceed the detrimental effects of the intensive graziﬁg on the other
three pastures, especially since grouse did not show any inclination to
adjust their traditional use areas to changing grazing patterns.

Mattise (1978)vfoﬁnd,.5y measuring the height and density of
grasses, fhét season long grazing provided better éharptail habitatl.
than a deferred rotation system. Based on my observations, I feel this
rest-rotation system, under its present (1977) condition, is detri-
mental to grouse. This rest-rotation system would have less adverse
efféct on sharp-tailed grouse if the quantity and quality of vegetation
‘were incréasing. To date, the BLMﬂs trend plots do not indiéége veg—

etation is increasing.
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MANAGEMENT RECOMMENDATIONS
1. All water developments should be located at 1eaét % mile from good
shrubby coulees or high grouse use areas. This would prevent deterio;a—
tion of the shrubs and grass in these areas and give better distribu-
tion of the cattle.
2, Adjustable stocking rates should be imblémented on these units. In
years of drought, reducing cattle numbers would prevent 1QO% utiliza-
tion of the available, grass. |
- 3. Cattle should nof be allowed into a pasture beforg the set” grazing
date. This would help prevent over-grazing and allow for the comple-
tion of heéting in the summef use pasture before the cattle are moved
in; conversely, cattle should not be allowed to return to a used pas-
ture, since regrowth may provide some residual vegetation for grouse
use.
4. The wildlife COnsidération in the new range ‘survey should take intg
écpount alllwildlife on theiarea."In the original rangé'surQey, fhe
only wildlife éonsideratién was 0.6 antelope.per sqparé milé (Qosgriffe'

1965).




- APPENDIX
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SUMMARY OF LAND OWNERSHIP ON THE WEST HOTCHKISS UNIT.

TABLE 9.
Pasture

#1 #2 #3 #4 Total
Acreage

Private 4,062 1,738 1,642 2,044 9,486
Vacant 1,474 2,895 5,240 4,543 14,152
Indian 840 585 325 1,750
L.U.* 150 313 463
oState 75 5 80
TOTALS 6,376 5,443 7,207 6,905 25,931

%
Land Utilization




TABLE 10. DATA ON THE. RADIO BIRDS.

" Date Dancing Poncho Collar Fate as of a " No. of

Bird No. Channel Captured Ground and Collar 2/23/78 - - Relocations
1 8 4/15/77 I None ~ Alive - 76
2 13.4 4/15/77 I. (16) Bon y Probable avian predation 38
3 9.3 4/15/717 J’ (18) won g Probable coyote predation 0
4 . 12.3 4/15/77 “J (19) won g Probable coyote predation 0
5 6.4 4/16/77 G (1) wonb Probable avian predation 3
-6 10.8 ' 4/16/77 _F (17) r on w Probable avian predation 0
"7 4.4 4/16/77 .M (1) wonr Probable avian predation 0
. 8 17.4 4/16/77 M: (3 wonr Radio ceased functioning 57
9. 2.2 Li17/77 H (75) b on w Died from unknown cause 0
10 3.4 4/17/77. H (74) . b on w Avian predation ' 37
11 S 2.2 10/11/77 F None - .  Radio ceased functioning 12
12 12.6 10/11/77 F None . Radio ceased functioning. 1
13 . '10.8 10/12/77 J (9) won g  Avian predation 10
14 4.4 10/12/77 L None- Probable coyote predation 16
15 13.4 10/13/77 H  None Radio ceased functioning 9
16 6.4 10/14/77- - N - . None. Radio ceased functioning 11-
17 9.3 10/14/77 M . Nonme- | Hunter kill 3
18 3.4 10/17/77 N None Probable coyote kill 3
19 9.3 10/23/77 M - None Alive 17
20 3.4 11/ 3/77. M _ None Alive ) 8
21 10.8 11/ 6/77 - J None Radio ceased functioning 8

[87
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TABLE }]: VEGETATION COMPOSITION OF OBSERVATION SITES
UPLANDS
Species Pasture (1 12 #3 4 Average

GRASSES i ]

Western Wheatgrass (Agropyron emithii) 62.681/17.62 57.5/ 6.6 50.67/5 63.2/}0.2 ;gg;ige'
Blue Grama (Bouteloua gractlis) 31,6 / 4.6 53.8/14.8 60.7 /8.3 Sg. /15. 63.5/11'2
Needleandthread’ (Stipa comata) 62.8 /17.4 76 [/ 8.9 67 17.17 44.2/10.2 3.9/ 3.9
Green Needlegrass (Stipa viridula) 20,9 /13.6 7.5/ 1.4 3.3/ .2 13.3; .6 12.5/ 2
Needleleaf Sedge (Carex eleocharis) 13 / 1.3 9.4/ .8 147/ (.)1 : -6 5.2/ 2
Junegrass (Koeleria criatata)_ 7.6 o/ 58 4.7/ .2 o / o . 14.1/ 1‘.1
Plains Muhly (Muhlenbergia cuap'gdaf:a) A fer 10.6/ 4.1 4.7/ g 0. /t; .2/ 1
Little Bluestem (Andropogon scoparius) o .Jo 0o /0 . ohee - .8/ 1
Prairie Sandreedgrass (Calamovilfa longifolia) 2,2 /1.1 .9/tr .9/ .2
Red Threeawn (Arietida longiseta) 50/ . 1.2/ .6 2 /.2 l‘la/ 2
Foxtail Barley (Hordeun Jubatum) .9 /er 4.7/ 1.3 2.8/ ].2
Pubescent Wheatgrass (Agropyron trichophorum) 11,2 / 4.9 o/t .4/ IS
Tumblegrass (Sehedonnardus paniculatus) .5 fer .9/tr .5/ )
Slender Wheatgrass (Agropyron trachycaulum) .8/ .3 1.2/ .3 ; ;Er 30
Unidentified Grass ) . t .

FORBS: )

““Fringed Sagewort (Artemisia frigida) 30.2 / 3.3 21.3/ 1.5 42 ;a; 33 ; zlfz ?(1)% 2 ,
Curlcup Gumweed (Grindelia squarrosa) 16.9 / 3.5 12.5/ 3.1 6.7/ . o '6 5.2/ 2
Hood's Phlox (Phlox hoodii)} .9 Jer 3.8/tr 9.3/ .4 .! 2.3/ 3
Prairie Coneflower (Ratibida columnifera) 5.8 / .7 2.5/¢er .9/ . 1.6/ 2
Wavyleaf Thistle (Cirgiwn undulthn) 6.2 [/ 1.4 .9/ :l
Whitepoint Loco (Oxytropis sericea) 3.6 / .2 . !.h/ !
Broom Snakeweed (Cutierrezia aarothrae) A2 1.3/¢tr a /. 1.3/".
Yarrow (Achillea millefoliwn) 4 /A 1.3/tr i N -1 er
Cudweed Sagewort (Artemioia ludoviciana) 3.6 / . 3.8/ 1.1 i3/ .3 1.7/“. .9/ 0
Pale Bastard Toadflax' (Comandra wmbellata) b [tr 1.3/tr . -9/': 3-“ .
Small-leaf Pussytoes (Antennaria par:tj)“olia) l.g ;zr 6.3/ .4 5.3/ . 5.2/ r 5 1.5/ 1
Dotted Blazingstar (Liatris punctata) . r . . . .
Prairie Thermopsis (Thermopata rhombifolia) A fer 2.5/ .3 4.7 /tr1 éi; g lz.g; ;
Golden-aster (Chrysopsis villosa) 4,9 / .1 . 7.3/ . . . .2/ 3
silver Leaf Scurfpea (Psoralea argophylla) 9./ .2 - .7/ 5
Salsify (Tragopogon dubius) .9 Jtr r 2.5/ .
Kochia (Kochia scoparia) .10.2 /2.5 s '3
Goldenrod (Solidago missourienste) A4 Jer .9 VIS
Yellow Sweet Clover {Melilotus officinalis) A fer T ]':4/ 0,
Rush Skeletonweed (Lygodesmia juncea) 1.3/tr . '.9/“ /N
Lambs Quarter (Chemopodium alborm) 2 2 . :2/ g
Wild Licorice ;Glyeyr-ﬂ'tiqa Zep;t_iav)ﬁa% Ly 1 e

d Tamseymustard (Descurainia eophia . . . E
gﬁ:ﬁ; Pear m (Opuntia polyaastha) . 5 / .4 7/ .3 1.7/ .4 1.8/ .3
Unidentified Forbs . 1.7 /tr XY
SHRUBS « . . . )
Silver ‘Sagebrush (Artemisia cana) . 7.1/ 2.4 17.1/ 7.2 32,9/ 8 25 /9.8 20.5/ 6.9
Buffalo-berry (Shepardia argentea) . 2.9/ 1.2 7.3
Woods Rose (Rosa wooddii) 1.9 / .1 1.4/er 1.4 [tr 1.8/ .5 1.6/ *.2 .
Skunkbrush Sumac (Rhus trilobata) S g/ .9/ .9 AT
Snowberry (Symphoriearpos spp.) 1.4/ .6 2.1/ .5 .9/ .3
Creeping Juniper (Juniperus horizontalie). 3.6 /2.8 .9/ .7,

OTHER: ‘ L .

Dense Clubmoss (Selaginella densa) 46,7 /13,7 65.3/34.9  82.9 /42,3 73.9/29.9 67.2/30,2
Rock : 2,7 /| .4 7.5/ 2.2 12.7 / 2.8 3.5/ .17 6.6/ 1,5
Litter 21.8 /3.7 10 /4. L3/ .2 1.77 .6 8.7/ 1.5
Bare Ground 26,1 [/ 4.9 12.5/ 3.2 20.7 / 7.2 35.7/ 17 23,9/ 3.6
Sample Size Plots 210 70 140 : .110
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TABLE |1:  (CONTINUED).
BREAKS .
Species Pagture /1 7 #3 4 Average’
GRASSES: . . '
Western Wheatgrass (Agriopyron emithit) 3,.8/2 31.6/7.9 9. /2.4 20 /10.2 16 /5.6
Blue Grama (Bouteloua gracilis) 2.4/ .6 14,7/6.2 6.34/1.8 0 /0 5.9/2.2
Needleandthread (Stipa comata) 3.2/1.1 10.5/2.7 3.6 /1.3 2 /1.2 4.8/1.6
Green Needlegrass (Stipa viritdula) 4.2/6.4 4,2/ .7 3 /.5 0o./0 2.9/1.9
Needleleaf Sedge (Carex eleocharis) 1/ 3 16.8/3.3 1 /.2 9/ .3 4,9/1.0
Sandberg Bluegrass (Poa seconda) 6.3/4.9 1 /.8 .9/tr 2.1/1.4
Junegrass (Koeleria eriatata) 0 /0 2.7/tr o /o0 o /0 N7
Plains Muhly {Muhlenbergia cuspidata) 7/0 4 /.9 3 /.2 1.7/ .3 2.2/ .4
Little Bluestem (Andropogon scoparius) 1.3/1.6 6.7/5.1 3.5 /1.1 18.3/ 5.8 7.4/3.4
Prairie Sandreedgrass (Calamovilfa longifolia) 3.8/ .1 1.7/tx 1.5 /1.2 13 / 9.4 5.2/2.7
Red Threeawn (Ariatida longiseta) 1.1/ .1 1.5/ .8 6/ .2
FORBS: .
Fringed Sagewort (Artemisia frigida) 6,3/ .2 3.4 [tr 7.6/ .7 4.3/ .3
Curlcup Gumweed (Grindelia squarrosa) 1.1/ .1 1 /.1 3.8/ .6 1.5/ .2
Hood's Phlox (Phlox hoodit) ) L.1/er 1.5 /tr 1/ .1 .9/tr
Prairle Conellower (Ratibida colummifera) 2;1/er 1.9/tr L./
Wavyleaf Thistle (Cireiun undulatum) 2.4/ .5 .6/ .1
Broom Snakeweed (Gutierreaia sarothrae) 1.2/ .1 1 Jer 1/ .1 3.1/ .1
Yarrow . (Aohillea millefolium) 1.3/t 2.1/tr 1 /tr 1.1/
Cudweed Sagewort (Artemigia ludoviciana) 5.9/ .7 16.8/3.2 7.3/ .3 10.5/ 1.3 10.1/1.4
Pale Bastard Toadflax (Comandra umbellata) 1.9/tr .5/
Western Stick Tight (Lappula redowskii) W1l b L5 Jer 1,5/ .1
Wild Sunflower (Helianthus app.) . "2.4/ .1 3.2/ .5 4.8/ .4 2.6/ .3°
Prairie Thermopsis (Thermopaio rhombifolia) 1.2/¢r 2.1/ .1 1.9/tr T 1,3/tr
Golden-aster (Chryeopais villosa), ’ ’ 2 /.1 . W5/tr
Goldenrod (Solidago missouriensis) 3.2/ .2 .8/ .1
Wild Licorice (Glyayrrhiaa lepidata) - 1.1/ .2 .5 /tr 3.8/ .5 1.3/ .2
Polgon Ivy (Rhus radioans) . 1 /tr .2/
Unidentified Forbs 1. /tr .2/
SHRUBS ¢ . . )
Silver Sagebrush (Artemisia cana) 18,9/ 3.9 14,1/ 6.2 24,3/ 3.1 14,3/ 3.3
Buffalo-berry (Shepardia argentea) 73.7/73.1 38.9/38.9  52.3/49.5 69.6/69.6 . 58.6/57.4
Chokecherry (Prunua virginiana) : 29.5/14.3 2.6/ .9 8 /3.8
Golden Currant (Ribes’ aureum) : . 14.1/ .5 ) 3.5/ 1
Woods Rose (Rosa woodsii) - 44.2/.8.9 44,4/ 3.8 52.7/16.8 24.3/.3.2 41.4/ 8.2
Skunkbrush: Sumac (Rhue trilobata) . . 5.6/ 2.8 15.5/ 3.8 14.8/'6.7 8,9/ 3.3
Snowberry , {Symphaoriearpos epp.) T 47.4/16.1 52.2/23.5 56.4/15.2 24.3/ 9.7 45.1/16.1
Creeping Juniper (Juniperus horisontalis) . 17,8/17.8 19,5/17,7 4,3/ 3.5 10.4/10.
OTHER: . oo , oL .
Dense Clubmoes » (Selaginella densa)l. © 9047304 4/ .38 3.3/
Rock : 3.2/1 8,3/ 2.1 10.5/ 2.5 5.5/1.4
Litter 11.6/2,5- 5.9/ .8 3.8/ .4, 5.3/ .9
Bare Ground 1.2/ .3 3:2/2.1 5.9/ 1.7 22,9/ 1 :+3,3/1.3
. 95 90 220" 115 :

Sample Size Plots




1E’ercent’. frequency of o'ccurrence among plots
2Ave:age percent canopy coverage of plota.
tr = trace; values . below .05 percent.
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TABLE 11:  (CONTINUED).
LOWLANDS
Species Pasture {1 #2 M3 #4 Average
GRASSES: T — :
Western Wheatgrass Agropyron smithii) 20 /1.2 31.2/6.3 60 /40.4 37.1/16.
Blue Grama i (Bouteloua gracilis) 0o /o0 23.2/6.5 o /0 7.71 2.2
Needleandthread (Stipa comata) 5 /3.2, 10 /2.3 0 /o0 5 /-1.8
Green Needlegrass (Stipa viridula) s0 /7.5 12,8/2.1 12 /tr 25 ‘1 3.2
Needleleaf Sedge * (Carex eleocharis) 5 / 3.6/ .5 0 /0 2.8/ .7
Sandberg Bluegrass (Poa secunda) 35 /1° 7.1/1.1 4 [er 15.3/ .7
Junegrass - (Koelerig cristatal o /0 T ex o /0 20 .
Plains Muhly ° (Muhlenbergia cuspidata) fer . .2/
Foxtall Barley (Hordewn jubatum) 10 /4.8 . 11.4/1.6 12 / 4.8 11.1/ 3.7.
Snltgrass . (Distichlis stricta) 25 /3:3. ©2.9/¢tr 4 [er 10.6/ 1.1
Slender Wheatgrass (Agropyron trachycaulum) 0 /1 - : . 3.3/ .3
FORBS: 3 .
Fringed Sagewort (Artemieia frigidal’ 5 /1 20 /2.4 . 8 /1.1
Curlcup Gumweed , (Grindelia squarrosa) 20 /5.8 4 /1.6 20 / 2.8 14,6/ 3.4
Prairie Coneflower (Ratibida colummifera) 5 /.8 ) ' 1.6/ .3
Whitepoint Loco (Ozytropis sericea) .8/tr .3/ .
Broom Snakeweed (Gutierresia sarothrae) .8/tr .3/
Yarrow (Achillea nitllefolium) 5 /[tr . : 1.6/
Cudweed Sagewort (Artemisia lucovieiana) 25 /4.8 14.4/1,3 20 /6 19.8/ 4.0
Western Stick Tight (Lappula redowskii) 2.4/er . . .8/
Wild Sunflower (Helianthus spp.) .10 /3.5 8 /4 6 /2.5
Prairie Thermopsis {Thermopa'l.a rhombifolia) 2.4/ .1 .6/tr
Golden-aster (Chryeopeis villosa) . .8/ .06 - .26/tr
Kochia (Xochia scoparia) 15 /4.5 5 /1.5
Goldenrod . - (Solidago miéaouriensis) 20 /3.8 3,2/ 1, 7.7/ 1.3
Yellow Sweet Clover (Melilotus officinalie) .10 /7.5 : 3.3/ 1
Prairie. Pepperweed (Lepidiwm densiflorum) 5 /1.5 1.6/
Lambs Quartetr (Chemopodium albom) 10 /3.0 . 3.3/ 1
Wild Licorice (Glycyrrhiza lepidata) 20 /5.3 6 /2.6 T 48 /17.4 24,6/ 8.4
Prickly Pear - (Opuntia polycantha) . 5.6/1.3 . ‘. 1.8/ .4,
Unidentified Forbs ) . y 10 /2 16/ .8" 8.6/ .9
SHRUBS: * . . - : . . B
Silver .Sagebrush (Artemisia cana) 19.4/ 6.7 48 - /24 . 22.4/10.2
Buffalo~berry (Shepardia argentea) o /o 36.1/36.1 20 /20 -+ 18.6/18,7 .
Golden Currant (Ribes aureum) .- 16.1/ 7.4 Lo 5.3/ 2.5
Woods Rosé . ~ ' (Rosdt woodsii) 30- /9.5 58.1/26.1 24 /4 37.3/13.2
Skunkbrush Sumac (Rhus trilobata) 6.5/. .6 . 2.2/ .2
Snowberry {Symphoricarpos, spp.) 10 /8.8 29.7/17.3- 28 /14.8 22.5/13.6
Creeping Juniper (Juniperus Horizontalie) . . 3.2/-1.6 L1 .5
" OTHER: T ) ‘ .
Dense Clubross (Selaginella densa) 3.5/ 1.8 1.2/ .6
Rock - - ’ . ' 4 /| .8 1.3/ .3
Litter | N .8/ .2 B 3T
‘Bare Ground 30 /12 12,8/ 2.5 14, 3/ 4.8
Sample Size PIots 20 155 o 25 g




; .
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45

TABLE 12. SUMMARY QF SHARP-TAILED GROUSE FOOD HABITS

‘Percent of

Item , o Percent Frequency Total Volume .
SHRUBS
Wild Rose o ' ) '
Rosa spp. ' : ' 26.7 12.7
Buffalo-berry :
Shepherdia argentea . 42,8 - 25.5
Snowberry
Symphoricarpos spp. 4 33.9 4.8
Creeping Juniper ) .
Juniperus horizontalis " 46.4 24.9
Golden Currant :
. Ribes aureum 1.7 o TIr
Silverberry
Eleagnas commutata 5.3 . 1.3
Chokecherry . .
Prunus virginiana 1.7 ' 5
Skunkbush Sumac . o
Rhus trilobata ' ' 7.1 " 6.1
FORBS

Small-leaf Pussytoes

Antennaria paPU%be%d 2607 4.0
Common Dandelion . )

Taraxicum of ficinale _ 14.2 . 5.4
Flixweed Tamsey Mustard :

- Descuramia sophia . 1.7 : Tr
Yellow Sweetclover .

Melilotus officinalis - 10.7 1.7
Prairie Coneflower

Ratibida. columnifera 1.7 . , L2
Unidentified Composite Seed Heads 7.1 . . 1.8
Unidentified Forbs B -12.5 .5

GRASSES

Grammineae ' 30.3 . 1.8




TABLE 12; - (CONTINUED).
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ftem

Percent Frequency

Percent -of
Total Volume

ANTMAT, MATERTAL

Orthoptera
Lepidoptera
. Coleoptera
Hemiptera
Arachnida
Hymenoptera
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TABLE 13. DATES OF USE AND GRAZING SEQUENCE HISTORY OF THE WEST
HOTCHKISS UNIT .
Pastures
Year #o #2 #3 #a
1974 Rest Fall Summer Spring
(. . . . . .No dates available . 2)
1975 Summer & Fall Rest Fall - Spring & Fall
5/31 - 11/1 . - 8/27 - 11/5 5/3 - 6/17°
8/27 - 11/3
1976 Spring Summer & Fall Rest Summer & Fall
5/1 - 6/20 6/6 - 10/21 6/21 - 10/30
1977 Fall Spring Summer Rest

8/3 - 11/4 5/10 - 6/15 5/22 - 8/2




.. TABLE 14. ACTUAL

GRAZING USE HISTORYij THE WEST HOTCHKISS UNIT.-

- Pasture

o - #3 e . Total
Surveyed Aums . 1144 - 1135 - 1420 1280 4979
. 1974 -0 = .Rest . - ——==No B;eakdﬁt Available--=- 4564 (-B.BZ'unde;)
1975 1900 ‘Rest - 732 1424 - 4056 (18.5% under)
- (40% ‘over) o (487 under) (11% over) ‘ o
1976 1260 . 2513 - Rest 2290 6063 (21.7% over)
- (10% over) . (121% over) (79% over)
1977 2070 864. .  .1597 Rest: 4531 ( 9.0% under)

(81%_over) - (242 un&ér) (12% over)

1 - .
Anima1~Unit_Months

2 ‘ LI A S : .
. Percent over or under grazing in relation to its surveyed capacity

8y ..
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