40 0090007

GAME REPORT

Reintroduction of Rocky Mountain Bighorn Sheep in the
Black Hills, South Dakota, 1986-1994

Ted A. Benzon
and

Rick Halseth Dibley: 54935

South Dakota
Department of :

Game, Fish and Parks : ‘-{"{PP
Wildlife Division '

Joe Foss Building
Pierre, South Dakota 57501-318]

Completion Report
No. 99-12

LA




Reintroduction of Rocky Mountain Bighorn Sheep

in|the Black Hills, South Dakota, 1986-1994

Completion Report

Ted A. Benzon
Rick Halseth

Pittman-Robertsgn Project . . . . . . . . . . . . . . W-75-R-35
Study Number . .| . . . . . . . . . . . . . . . . .. 7534
Publication Datd . . . . . . . . . . . . . . . .. July, 1999
Editors

Assistant Directlor TSR Department Secretary
George Vandel John L. Cooper

Game Staff Speciplist Division Director

Ron Fowler Douglas Hansen

Grants Coordinator
Wayne Winter




Reintrq
in th

Numerous sites
determine potent
were further

disadvantages.

for the £first
released within
in the canyon di
the release si
established with
sub-herds was do
and 69 in 1994.

1992, 12 in 1993
and survival wou

g

A survey of the
Park was initiat
of the herd £dg
Lamb/ewe ratios
good lamb produg
41/100 in 1989
estimated popula
Limited removal
transplant purpd
bighorns were 1
during 1992.

evaluated

transplant site.
the canyon. An additional 5 bighorns were released
hring 1992.

in the Black Hills.
cumented with 29 in 1991,
Lamb production was documented at 6 in 1991,

Abstract

pduction of Rocky Mountain Bighorn Sheep
ne Black Hills South Dakota,

1986-1994

vere evaluated within the entire Black Hills to

ial release sites for bighorn sheep. Five sites
for site specific advantages and
f these sites, Spring Creek Canyon was selected
During 1991, 26 bighorns were

During 1991 and 1992, dispersal from

and, by 1993, 3 sub-herds were
Population growth within all 3
42 in 1992, 51 in 1993,
, 11 in
, and 18 in 1994. Herd growth and lamb production’
ld indicate that the transplant was a success.

te occurred

bighorn sheep herd within the Badlands National
ed to determine the feasibility of using a portion
r transplant purposes within the Black Hills.
of 73/100 in 1988, and 79/100 in 1989 indicate
tion. Yearling/ewe ratios of 43/100 in 1988, and

indicates good lamb survival. Survey results
tion numbers at 133-200 bighorns within the park.
of bighorns from the Badlands National Park for
ses was determined to be a viable option. Five
emoved and transplanted within the Black Hills




This report sumi

Preface

narized data gathered by South Dakota Department of

Game, Fish and Parks personnel during July, 1986 - December, 1994,
on Reintroductipn of Rocky Mountain Bighorn Sheep in the Black
Hills, South Dakota, under Pittman-Robertson Project W-75-R, Study
No. 7534.

This study was initiated to reestablish bighorn sheep in
historical range in the Black Hills. Sheep were released in the
winters of 1891 |and 1992.

Material in thi
written permissg
Division. Copie{
of Game, Fish
57501.

[«

ion from the

-

D

s report is intended for publications only with
author or the Director, Wildlife
of the report are available from the Department

nd Parks, 523 East Capitol, Pierre, South Dakota

ii




Abstract
Preface
Table of Conte
List of Tables

List of Figure

List of Appendj

Introduction
Objectives
Methods
Results and Di
Conclusions an
Literature Cit

Appendix

nts

scussion

d .

Table of Contents

1 Management Recommendations

iii

ii

iii

iv

vi

32

34

36



Table No.

List of Tables

Spring Creek Canyon release site

Spearfish Canyon release site

Pactopla release site

Dark

Canyon release site

Hells Canyon release site

Lamb

~Ram classification,
198811990

iv

production by sub-herd, 1991-1994

Badlands National Park

10

11

13

20

32



Figure No.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

List of Figures

Badlapds National Park bighorn sheep

study

Location of release sites evaluated for

area

bighorn sheep

Spring Creek Canyon prescribed burn, April,
South Dakota

1990,
Radio
Radio
Radio
Radio
Radio
Radio

Radio

Black Hills,

telemetry
telemetry
telemetry
telemetry
telemetry
telemetry

telemetry

locations

locations

locations

locations

locations

locations

locations

for

for

for

for

for

for

for

ewe

ewe

ewe

ewe

ewe

ram

ram #151.

Badlands National Park capture sites

Home range of blue ram, 1987-1990

Home r

Home r

Home range

Docume

ange

ange

nted

of red ewe,

of silver ewe,

1987-1990. . .

1988-1990 .

of white ewe, 1987-1989.

#151.
#151.
#151.
#151.
#151.

#151.

-

010

130

050

0590

150

290

220

lambing areas, Badlands National Park

Lamb/ewe ratios in Badlands National Park,

South

Yearling/ewe ratios in Badlands National Pérk,

South

Dakota,

1988 and 1989 .

Dakota, 1988 and 1989

Page

12
15
16
17
18-
19
21
22
24
25
26
27
28

30

31

31



Appendix No.

1. Bighoz
Badlar

List of Appendix

'n sheep blood chemistry profiles,
)1 ds National Park, 1989 . .

vi

36



Reint
in {

Rudubon's bighod

hunting had cau
1960) .

Several past
reestablish big
Rocky Mountain
into what is

approximately 1
by an unidentif]
in 1964, with

Custer State P
between 100-15(
reintroduction
150 animals, rs
maintain presel
(1984) investig
infestation. Sp
pneumonia compl
important limit

Another possibl
could be due f{
common to bigh
potential limi
(Coggins 1980,
hectares of win
Overcrowding co
forage have bee
mortality (Fair

Schmidt and Gil
within their hi
with pine encrg
Black Hills, av
still exists, 4
bighorn sheep.

documented in
reintroduced s
remaining small
the release. g

rn sheep

the Black Hill

horn sheep within the Black Hills.

50 animals.

ark.

ht
gted low recruitment as a result of heavy lungworm

roduction of Rocky Mountain Bighorn Sheep

he Black Hills, South Dakota, 1986-19%4

INTRODUCTION

(Ovis canadensis auduboni) were native to
s and Badlands of South Dakota. Uncontrolled
sed extinction of the subspecies by 1916 (Buechner

South Dakota to
In 1922, eight
bighorn sheep (0. C. canadensis) were transplanted
now Custer State Park. The population grew to
However, the entire herd was eliminated
ied disease by 1959. A second transplant was made
22 animals from Whiskey River, Wyoming, again in
This population increased to an estimate of

animals by 1975 (Trefethen 1975). Although this
has established a resident herd of approximately
cruitment appears to be only sufficient enough to
numbers (McCabe et.al. 1984). McCabe et.al.

attempts have been made in

raker (1981) had found that lamb mortality due to

ex brought on by lungworm infestation could be an
ing factor in bighorn herd population growth.

e factor limiting Custer State Park herd growth
o the lack of exploratory or dispersal behavior
orn sheep (Geist 1971). Winter range is also a
ting factor in population size and expansion
Rutherford 1972). Holl (1982) found that 245
Ler range was required to support ten bighorn ewes.
nditions resulting in poor quality and gquantity of
n reported to affect reproductive success and lamb
nizil 1980, Long 1980)-.

bert (1978) point out bighorn habitat still exists
lstoric range. While considerable habitat change
achment has occurred in the last 100 years in the
ailable habitat with the necessary rough terrain
ind could support additional small populations of
Dispersal of transplanted bighorn sheep has been
several studies. Geist (1967) reported that
heep behave 1like native, relict populations,
in number and usually failing to spread far from
ite. However, Coggins (1980) believes that if




release of

reported that

expanded 3 km
1982) .
would depend on

Audubon s bigho
to the Black Hi
hunting had cau

(Buechner 1960)|{

sheep (Ovis can

tr
immediate disps
normally moving
3
release site ti
within 3 km fol]

Rutherfo]

ansplanted sheep ©occurred during the spring,
rsal could be expected since bighorn sheep are
to summer range at that time. Butts (1980)

in a Montana transplant the ewes lambed near the
e first year; within 2 km the second year; and
lowing years. Another transplanted herd in Montana
west and 11 km east of the release site (Kapec
rd (1972) felt that dispersal of transplanted sheep
the suitability of the release site.

rn sheep (Ovis canadensis auduboni) were native

I1s and Badlands of South Dakota. Uncontrolled

sed extinction of the subspecies by 1916

Past transplant efforts of Rocky Mountain bighorn
ndensis canadensis) have resulted in two

viable herds wi
National Park.
exist in Spring

In an attempt f{
sheep within th
Fish, and Parkg

National Forest.

Spring Creek C
clear-cutting 4§
bighorn sheep h
to determine th

feasibility of
purposes.
In 1964, 22 big

introduced into
by the South
intent was to
being used for
park.

By August, 196
which time a dj
rams, two adult
the die-off was
remaining sheey
park prior to a

During 1980, a
estimated the p
nine ewes, one
McCutchen felt
lamb mortality
areas was felt

7 the herd had only .increased to 27 animals,

rhin South Dakota: Custer State Park and Badlands
In addition, a small remnant band of 6-10 bighorns
Creek Canyon.

o reestablish several new viable herds of bighorn
Black Hills, the South Dakota Department of Game,
began a cooperative venture with the Black Hills

Further bighorn sheep habitat was created in
anyon with vegetative manipulation consisting of
nd prescribed fire. In addition, a survey of the
erd within the Badlands National Park was initiated
e status of that herd and determine the

using a portion of the herd for

=)

~

transplant

horn sheep from Pikes Peak, Colorado were

a 370 acre enclosure in the Badlands National Park
Dakota Department of Game, Fish, and Parks. The
establish a captive population, with the progeny
further transplants within South Dakota and the

at
e-off of 13 sheep reduced the group to: two adult
“ewes, four yearling ewes, and six lambs. Cause of
not known, however it was decided to release the

» into the Sage Creek Wilderness area within the
ny further deaths.

cursory survey by the National Park Service

opulation at a minimum of 27 animals: eight rams,
vearling ewe, and eight lambs

(McCutchen 1980).
that age structure of the herd indicated high
causing a stable populations. Limited watering

to be the factor affecting lack of population




growth.

Since 1980, mini
bighorn sheep he
recruitment were
feasibility of
into the Black H

The objectives o

within the Black

2) to determine
3)to determine
bighorn sheep he

The study area e
the Sage Creek W
(Figure 1). Habi
basins mixed wit
shelves and tabl
occur irregularl
Lowland basins,

with western whe

grama, buffalogr;

In order to accoj
phases or jobs ¢
J
JoX

release sites;
release site;

4)
5)

to determine

Job 1: Bighorn s}

fable tops, and shelves were usually dominated

to evaluate t
possible source 1

mal survey work was conducted on the Radlands
rd. Population numbers, age structure, and lamb
virtually unknown. In order to assess the

sing a portion of the herd for transplanting
ills, these factors needed to be determined.

OBJECTIVES

f this study were: 1) to reintroduce bighorn- sheep

Hills and evaluate success of such transplants;
population status of released bighorn sheep; and
population status of the Badlands National Park
rd.

Badlands National Park Study Area

ncompassed approximately 24,0000 acres of

i lderness Area of the Badlands National Park
tat within the area is characterized by lowland
n vertical cliffs interspersed with grassy

es. Some dense stands of Rocky Mountain Juniper
y on steep slopes, with occasional Silver sage.

at grass, Japanese brome, sideoats grama, blue
nss, green needlegrass, and little bluestem.

METHODS

nplish the objectives of the study, five different
yere outlined: Job 1) to determine bighorn sheep
b 2) to reintroduce bighorn sheep into determined
b 3) to determine dispersal from release site; Job
population status of released bighorn sheep; Job
he Badlands National Park bighorn sheep herd as a
for transplant stock.

leep release site

Determination of
the South Dakota

States Forest Sd

bighorn release sites were cooperatively made by
Department of Game, Fish and Parks and the United
rvice. Site selection evaluated availability of




FY
=/

N3O

NOILYAY IS 3y NvigN)

AUYONNOR

!
NOHIYAY IS I _‘
w QuYISSYHD

L whouyn ¢v0 0t g ynn
_ |
—l

QMY ISSYHD
WHOILYH 4vD 0w s3nA [

—
ooy
7

‘
T
SSvd °U¥Q30

JIN3JS

- ——

1v14 Sn1ovD

THEN o
NH ..wa.i  Y10%YQ HINOS
.
V)
ONYVISSYYO 1 H
TYHOILYN dvD Ov3iNg
L1}
)
O
Lk\O
0$¢
o,

Badlapd National Park Bighorn Sheep Study Area

Figure I.



escape terrain,
seasons, critic
pertinent datal
inspections, ae

Job 2: Bighorn s

water sources, quality and quantity of forage by

@l winter range, potential lambing areas, and other

All sites were evaluated with on-the-ground

rial surveys, and aerial photographs.

heep introduction

Bighorn sheep w
released sheep
equipped with 1
treated with an

Job 3: Bighorn

B

radio-collars.
ti-helminthic drugs for lungworm infestation.

ere acquired from sources with surplus animals. All

were ear-tagged and a representative sample

Prior to release all animals were

heep dispersal from release site

On-the-ground

movements of ma
movements were
had stabilized.

Job 4: Black Hil

observations
rked and radio-collared animals.
used to determine if and when dispersal movements

were used to determine dispersal

Daily and seasonal

ls bighorn sheep population status

After dispersal
were used to de
and lambing are
counts during t}

Job 5: Badlands

termine migration paths,
AS.
e summer and winter months.

movements stabilized, daily and seasonal movements
winter and summer ranges,
Reproductive success was determined with lamb

National Park bighorn sheep population status

Radio-collars we
the park boundai

B

eries.

re attached to selected adult bighorn sheep within
All radio locations and observations of

marked and/or upmarked animals were plotted on topographic maps.
Population composition: lamb/ewe -—ratio; yearling/ewe ratio;
ram/ewe ratio; land number of bands within entire population was
determined. )




JOB 1: Bighorn

RESULTS AND DISCUSSION

sheep release sites

Numerous areas
release sites
Sherman and Kev
were invited H
Parks to furthe
five sites were
Canyon, Dark Cg
Hells Canyon (
advantages and
site (Tables 14
release site d
sheep in the an

During July o
Marquardt from
Forest and Ric
Black Hills to
habitat improve
a success of

developed with

recommendations|.

environmental a
of total remov
controlled burr
construction of
the treated arg
the canyon and
redesignated by
big game wintern
open meadows.

Improvements be

of pine was cld

conducted . in t
conducted one w
30%
Green

Slender and
needlegqy
(Oryk:zopsis hy

within the Black Hills were evaluated for potential
for bighorn sheep. During November, 1986, Rich
in Hurley from the Wyoming Game and Fish Department
y the South Dakota Department of Game, Fish and
r evaluate selected sites. Of all areas evaluated,
selected for potential release sites: Spring Creek
nyon, Pactola Reservoir area, Spearfish Canyon, and
Figure 2). Further evaluation for site specific
disadvantage were conducted and listed for each
5). Spring Creek Canyon was selected as the first
he to the existence of a remnant band of bighorn
ea and the potential for habitat improvement.
f 1988, the U.S. Forest Service brought Steve
the Grand Mesa, Uncompahgre and Gunnison National
h Sherman, Colorado Division of Wildlife, to the
evaluate the Spring Creek Canyon site and recommend
ments within the site area. In order to help insure
the transplant, a habitat improvement plan was
U.S5. Forest Service and Game, Fish and Parks
The ©plan, as described in an amended
ssessment (1989), was implemented that will consist
al of all conifers in specific areas, thinning,
ing, seeding and fertilization, road closures and
fence lines to control livestock encroachment into
ta. Approximately 600 acres will be treated within
surrounding area. In addition, 334 acres were
the United States Forest service to nonforested
range thereby insuring perpetual nonforested

r

gan during the winter of 1988-1989, when 134 acres
par-cut. During April,. 1990, a prescribed burn was
ne clear-cut area (Figure 3). Aerial seeding was
eek after the burn utilizing the following mixture:

| 30% Thick Spike wheatgrass (Agropyron spp.): 10%
rass (Stipa viridula):; 15% Indian ricegrass

menoideés); and 15% Yellow and Alsides Sweetclover

(Melilotus spp.

) .

Seed mix was applied at approximately 15 pounds

per acre.




WISHERS . s .
= “\\M_,k Jp ) o
Rl DAY CERT . i i
‘Spcu «q‘JU :-':;T:&, A ID{ (l" ) . l .
r.-:.: .."_\ -
[ R A, s e le
e tr 4 ' -
‘u [ “:_ f,':"i |nﬂ I .! . e l 5 .
el ."' . ) ’ M e
Canta amt ..- Lo .\-. N TN R ¥ L/ : SIU‘RG,IS

.- ee, [KSJ

I"J Fome Somper lul :\ ~ IR l;.. P "

Town lng o oot l.{" o 41 Abade v 4 2o ]

\ T uwﬁ : i

/A | i G et L il o (8 :

. i3 ) .- '{ s :.::"::"‘::‘u"'. 'I Not't Comn '.' .. . .- i ‘
« . m "

£ .. .
|

ot l“—l
Mu*m m 'y

Spearfish
Canyon

et Pans

.

‘c--u toner o

. P A 14 b AL Wanre® S St

" 1w e
N
! ] .
A, Gt N :
T . .
! ‘I ,’-\ J‘\{ ' + 5"" ", " - £
.!'-\. b . _-' l:;.“-.'.’l ‘u ,‘(.. :,‘ . “""3 . ’
! i ;| r (el  tnmeran ' -' : "~'.-_ ; E
| O teetpenn, ¢ LU0 ‘. :
H s et D )\ Y n-u 2
! . l'tf'l-rﬁl f\w(-ll
! . "jﬂ . -\, . un.;!.u vt : S'
| .t . S fee {ove
' -l! R ‘\t .
3 l 3 l’:'l ot m1q 1"]
)i§ : : ‘] e -\ —
x - Peager Sia,
:-O T ofla -.:@" S, “
e (] o NA T/ONAL e
1 \ /" -.'-," L’!l 'y W,
! ol ) odiias Wia $ [‘;’ﬁ L N =
| ! e . 3
¢
|
1]
l‘. :— vt ; 'l‘;:' L] l'-l..., Pest . .
i H o« MigAsst ol bn -3
‘ L Se tiseds L 23
H hiF) $
| c
iy C
‘ 2
Y R
‘
(.5
1.4,

Sllll Tt
t. ram(

i
uuucnl 4
L NAT PakRT

" .. Hemd Coon
LT e A PR PN W)
. '. “:. . . !{ l b ":;1:
N ey
RN 1 . “ ] L
R LT BT h 3
0 aeaasld
. \ Mtk Cog
. : {
Figure 2. Locatigns of release sites ,,ﬁﬁﬁf x -
evaluated for bighorn sheep. ""_':x:};.- B

ST A Cme .




Table 1. Sprin

Site Advantages

y Creek Canyon release site.

Site Disadvantages

Sheep present (

Good water avai

Good escape cov

Low poaching po
Low livestock c
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Good forage pro
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USFS land juris

lability

tential
ompetition
mpetition

duction

diction

Medium canopy closure

Subdivision develcopment
conflicts

Lack of present population
expansion

Medium predation potential

Medium treatment feasibility




Table 2. Speanfish Canyon release site.

Site Advantages Site Disadvantages
Good water availlability High canopy closure
Good escape cover Private land jurisdiction in

bottom of canyon

Lack of livestock competition Major highways in bottom of
canyon

Low predation possibilities High recreation conflicts

Low wildlife competition Low forage production

High snow depths
Potential mining conflicts ,
Low treatment potential

No sheep present




Table 3. Pactola release site.

Site Advantages

Site Disadvantages
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Low predation ppotential
Limited livestock competition

USFS land jurisidiction
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High canopy closure
No sheep present

High potential for
subdivision development

Critical deer winter habitat
to south of site

Low forage production

Low treatment feasibility*®

Medium poaching potential
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Good water avai
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wildlife co
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snow depths

poaching po

er
duction
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otential

ompetition
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I

tential

11

Small limited area
Private land jurisdiction

High dog-sheep conflict

~potential

Highway on top of canyon-
road in bottom of canyon

Low treatment feasibility

No sheep present
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Table 5. Hells

Site Advantages

Canyon release site.

Site Disadvantages

Low canopy clos

Low snow depths

ure

No sheep present

Poor escape cover

Low human interference Poor water availability
USFS land jurisdiction Livestock competition
Good treatment feasibility Road exists in middle of

drainage
High poaching possibilities
Elk competition slight

Medium forage production

Job 2: Bighorn

sheep introduction

The first trans
occurred on Jaf
Georgetown, Colq
1- 2 year old,
and 4 lambs). A2
for lungworm inf
sheep were mark
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Meza, AZ.) MOD f
to Butyl/Butyl ¢
for shock resist

sensing mercury|:

pulses per minuf
than 4 hours.

In February 1992
from the Badlan|
Canyon. Again,

anti-biotic druq
white numbered ¢
fitted with Telqg

jplant of bighorn sheep into Spring Creek Canyon
wary 31, 1991, The animals were obtained from
prado and consisted of seven rams (1- 3 year old,
1- yearling, and 4 lambs) and 19 ewes (15 adults,
2111 sheep were treated with anti-helminthic drugs
rfection and anti-biotic drugs prior to release. All
ed with red numbered ear tags for identification
and two rams were fitted with Telonics (Telonics,
00 radio transmitters with whip antennas, attached
rollars. The ram transmitters were cast in polymer
tance. All transmitters were equipped with motion-
switches that accelerated pulse rates from 45
fe (ppm) to 90 ppm if sheep were inactive for more

, an additional five sheep (4 ewes and 1 ram lamb)
ds National Park were released into Spring Creek
these sheep were treated with anti-helminthic and
js prior to release. The sheep were marked with
par tags for identification and the four ewes were
pnic's radio collars. These collars were similar
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to previously
capabilities.

JOB 3: Bighorn

described collars but lacked the motion-sensing

sheep dispersal from release site

Due to a 1lack

of manpower, intense monitoring of the transplant

was not possible. From the time of release until the winter of
1991-1992, minlimal monitoring of the sheep was accomplished.
Subseguent monitoring occurred sporadically for the remainder of
the study.

Lamb/ewe group
seven radio-col
dispersed from
radio-collared
additional eig}
lambs at the rs

Four radio-coll
miles north to
was shot 10 mon
remaining 3 col
during 1992, 4
present home r§

One radio-colls

the
not
six

an
and

dispersal: By the winter of 1991-1992, of
lared ewes obtained from Colorado, only one had
the release area in Spring Creek Canyon. The
sheep that dispersed were accompanied by
it tagged sheep, leaving only 26% of the ewe
lease area.

ared and four tagged ewes dispersed approximately 5
the Cleghorn\Dark Canyon area. Of these ewes, .one
ths later during the rifle deer season. All of the
lared ewes demonstrated a pattern of large movement
nd subsegquent years movements diminished to their
nge (Figures 4,5,6).

red ewe and 4 tagged ewes dispersed approximately 8

miles west to fthe Sheridan Lake area. Again, during 1992, large
movements were observed. However, as with the Cleghorn\Dark
Canyon group, by 1994, movements were confined to a much smaller

area (Figure 7).

A sixth ewe dig
However, she re¢
range there (Fj

The remaining
release, staye(
five other ewes

All five of tl
Park and releag

Ram Dispersal:
release site.
was noted for
transplanted £
time and dura
within the Spr
range.

rom the Badlands National Park.
tion.
ing Creek canyon area, for at least a seasonal home

persed from the release area within the first year.
turned during 1993 and subsegquently set up her home
gure 8).

radio-collared ewe that did not disperse after

i within the Spring Creek Canyon release area with
5, lambs and numerous rams.

ne- bighorn sheep trapped at the Badlands National
sed into Spring Creek Canyon stayed within the area.

There was no permanent dispersal by rams from the

Fremporary movement by rams from Spring Creek canyon

all of the transplanted rams, except the one ram
Movement varied by
returned and established

However, all rams
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During 1981, o
approximately 3
approximately 2
a pattern of s¢g
Spring Creek ca
Canyon as winte

The second rad]
the Cleghorn\Dj
miles east of 3
transplant. By
areas. Summer 1
rut and winter

[

Job 4: Black Hi

he radio-collared ram and two tagged rams moved
5 miles north of the release site for a period of
months. By July of 1992, this ram had established
asonal movements utilizing an area 5 miles east of
nyon (Hart Ranch) as summer range, and Spring Creek
r range (Figure 9).

lo-collared ram moved between the transplant site,
srk Canyon ewe group, and the Hart Ranch area 5
pring Creek Canyon for the first 2 years after the
the end of 1993, he had established 2 seasonal
ange is within Spring Creek Canyon, and during the
in the Cleghorn\Dark Canyon area (Figure 10).

11s bighorn sheep population Status

By 1994, dispe
have ceased. TI!
established: Sj
Sheridan Lake 4§
documented.

Population groy
largest growth
excellent growt
42 in 1992, 51

Lamb productio]

all 3 sub-herds

Table 6. Lamb |

rsal from the original transplant site appeared .to
hree distinct ewe/lamb groups ‘
pring Creek Canyon,
irea.

(sub-herds) have been
Dark/Cleghorn Canyon area, and
Ram movement between the 3 sub-herds has been

bth within all 3 sub-herds was documented with the

occurring in Spring Creek Canyon demconstrating

'h. Combined, the herds have grown from 29 in 1991,

in 1993, to 69 in 199%4.

h and survival was documented on winter ranges for
(Table 6).

D

sroduction by sub-herd, 1991-1994

Number of Lambs By Year

Sub-herd 1991 1992 1993 1994
Spring Creek Caﬂyon 6 9 7 10
Dark/Cleghorn fanyon 0 0 2 5
Sheridan Lake 0 2 3 3
Totals 6 11 12 18
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Job 5: Badlandjd
In 1987, two 2
captured. An ad
was accomplishe
Enterprises, Me
fitted with
transmitters, w
adjustable coll
distributed wit
captured at fix
of trapping ope

Status of Badla

utilizing radig

non-collared s

collared and/onq
Data col

maps.
composition.

Group compositi
ram/ewe, and pe
Class I (yearli
(three year old

Seasonal moveme
population numb
764 observation

captured in Sep

(causes unknown
locations, data

Movement
There was no di

the Badlands sh
summer ranges.

entire home r3g

However marked

higher badlands
sheep w
often th4

months,
more

National Park bighorn sheep population status

1/2-year-old rams and three adult ewes were
ditional adult ewe was captured in 1988. Capture

d with the use of a hand held net gun (Coda

za, AZ.) from a helicopter. Captured sheep were
Telonics (Telonics, Meza, AZ.) MOD-500 radio
ith whip antennas, attached to Butyl/Butyl belting
ars. In order to help insure radio collars were

hin entire known sheep habitat, sheep were

re different locations (Figure 11) during two days
ration.

nds National Park bighorn herd was determined by

collared animals in addition to observations of
heep. All radio locations and observations of
non-collared animals were plotted on topographic
llected included location, sex, age, and group

on was recorded as: lamb/ewe, yearling/ewe,
rcent of total number of rams observed as
ng), Class II (two year old), Class III

, and Class IV (4+ year old).

nt, home range, group composition, and estimated
ers were determined using 452 radio locations and

5 of collared/non-collared animals. One ram

tember, 1987, and fitted with a radio collar, died
in January, 1988. Due to lack of sufficient radio
on this individual is not included.

scernible seasonal movement that would indicate

rep herd have established traditional winter/

Radio collared sheep were observed to use their

nges (Figures 12,13,14,15) throughout the vyear.

differences between seasonal use of lowlands and
tables and shelves were noted. During winter

ere observed to use the higher tables and shelves

iIn  the basin lowlands for feeding. Conversely,

4
]

extensive use during summer and early autumn of the lowlands for

feeding was not
"Bands of

travel between

sheep
throughout stud

ed.

in numbers of 5-60 individuals were observed

y duration. Radio collored sheep were observed to
these different bands demonstrating no distinct
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fidelity to one
findings would f
with no disti
Observations of
occurred most of
lambing season |

Population Statu

particular area or band of individuals. Telemetry
hen indicate that the Badlands sheep are cne herd
nct or separate bands with the population.

large 'groups of sheep (up to 60 individuals)

Thirty two lambs
and 1990. Lambin
with the largej
Lamb/ewe ratios
during 1988 and
(Figure 17). Yeg
through October
averaged 43/100
for both lamb/§
recruitment and

ratios between

suggest that thg
September.

Due to good ho
approximately 1
age four, broomi
A ram radio coll
and attained Cl
the park was ful
conducted yearl
population (Tabl

Results indicate

three years old
rams into the bn

ten during winter months (mixed age and sex), and
lambs and ewes).
s

were documented for each year during 1988, 1989,

g grounds were located in three areas (Figure 16),
5t  concentration of lambs occurring in area A.
were calculated monthly from June through October
1989 and averaged 73/100 and 79/100 respectively
rling/ewe ratios were calculated monthly from June
in 1988, and August through October in 1989 and
and 41/100 respectively (Figure 18). High ratios
ewe and yearling/ewe counts indicate good lamb
survival. Comparisons of lamb/ewe and yearling/ewe
1988 and 1989 counts (Figures 17 and 18), may
most accurate census can be taken in August and

b

=

rn growth within this population, rams obtained
4 curl for the first three years of life. After
ng held most rams to slightly less than full curl.
ared at two years of age was half curl (Class II)
nss IV status at age four. One dead ram found in
1 curl at six years of age. Ram classification was
Yy to determine age composition within the ram
e 7).

of the ram population is
or younger, suggesting good recruitment of younger
eeding population.

» that approximately 41%
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Table 7. Ram ¢lassification, Badlands National Park, 1988-19%0
Percent in total population
Class 1 Class II class III Class IV

Year (ylg. (2 year old) (3 year old) (4+ year old)
1988 6% 18% 24% 52%

1989 7% 15% 19% 59%

1990 7% 10% 17% 66%

Avg. 7% 14% 20% 59%

During Decemher and January of 1987-1988, 1988-1989, -and
1989-1990, winter census counts were conducted from the ground at

strategic poij

eliminate dupl
unless sheep
counts of 78
sheep in 19894
Due to the rou
nonexistence o
census, it
approximately
that the total
133-200 animal

Cq
Black Hills Rs

One purpose -0
sheep in hist
and habitat
contributed tdg
number of sheg
herd within tH
importance of

3

1%

rp did occur.

its within the known bighorn range. In order to
ication, counts were limited to one hour periods
lere separated by more than two miles. High winter
sheep in 1987-1988, 82 sheep in 1988-1983, and 93
1990 would indicate a growth in population numbers.

gh terrain, geomorphic features of the Badlands, and
f traditional winter ranges which allow for accurate

estimated that these counts are indicative of
40%-60% of the total population. This would suggest
population during the winter of 1989-1990 would be
S.

NCLUSIONS AND MANAGEMENT RECOMMENDATIONS

introduction

f this study was to attempt to reestéblish bighorn
oric range within the Black Hills.

Site evaluation
improvements of the selected site significantly
the success of the transplant. Dispersal of a large
However, the establishment of one sub-
e Dark/Cleghorn Canyon area further demonstrates the
site evaluation since this area was selected as a
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possible site |
transplant was
transplant ind

considered a su

The Spring Cre
carrying capac
assessment (Jol
habitat improve
the area by 50%
a management s
limited hunting
size below or

sheep could be

that occur in tj

Badlands Nationi

The purpose of
bighorn sheep
portion of the
South Dakota.

Lamb/ewe ratios
lamb recruitmen
41/100 in 1989
census counts (¢
suggest increasg
numbers of 133
further suggest

Due to the stat
limited removal
population viabj
is accomplisheq
recommended, nof
Should a more 4
upper limits

considerations {
of animals remgq

herd, i.e. 50%

balance.

wrvey be developed and the herd be monitored.

considered to supplement another transplant
ne future.

or future transplants if the Spring Creek Canyon

successful. The growth of population numbers of the
lcates
ccess.

that, at present, the transplant can be

ek Canyon area was estimated to have a limited
Lty
nnston 1987).
ments were implemented,

environmental
and additional
increasing the capacity of
to approximately 75 sheep. It is recommended that
A
season should be implemented to maintain the herd
at carrying capacity. A limited removal of some
‘'should

first
Further evaluation

of 50 head during the

hl Park

this job was to survey the Badlands National Péfk
herd, and evaluate the feasibility of using a
herd for transplant purposes in the Black Hills,

of 73/100 in 1988 and 79/100 in 1989 indicate good
t. Yearling/ewe ratios of 43/100 in 1988 and

would also indicate good lamb survival. Winter
£ 78 in 1988, 82 in 1989, and 93 in 1990 would
ing population numbers. Estimate of population
200 animals during the winter of 1989-1990 would
a viable population (Burger 1990) at present time.

us of the Badlands bighorn herd at present time,
for transplant purposes should not effect overall
L11lity. Until a more definitive population estimate
i, removal of only 5-10 animals per vyear is
[ to exceed 20 animals within a three year period.
ccurate census determine that herd size is at the
bf the present estimate (200 sheep), further
for larger removals could be entertained. Sex ratio
pbved should be consistent with ratio within the
males, 50% females, help to insure the present
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APPENDIX 1.
Bighorn sheep blood chemistry profiles, Badlands National Park,
1989.

Blue #256 #254 #253 $#255 #252
Sex Ram Ram Ewe Ewe Ewe Ewe
Age (3 yr.) (ylg.) (2 yr.) (3 yr.) (adult) (adult)
ALK Phos 600 520 245 48 200 151
BUN 14 21 13 33 17 13
SGOT 119 278 128 183 126 112
SGPT 25 29 19 22 25 24
Cholesterol 130 67 46 61 69 57
Glucose 106 198 150 93 143 132
Phosphorus 4.6 5.0 6.1 11.4 6.4 7.2
Albumin 5.1 | 7.5 6.5 5.7 6.5 7.1
Total Bili 0.7 0.5 0.8 0.3 0.4 0.4
Total Protein 6.8 7.9 6.1 7.3 7.4 7.5
Calcium 10.8 11.2 9.6 9.7 10.3 9.3
Creatinine 1.9 1.5 1.5 1.6 1.5 1.7
Pack cell vol. 46% 39% 42%
White blood ct|. 5600 6800 8400
Hemoglobin 15g/dl 13g/dl 14.2g/dl
Segmented 56 48 56
Lymphocytes 28 22 32
Eosinophils 16 10 12

il
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