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Abstract During the winter of 1890, appraximately 25% of bighaomn sheep (Ovis canadensis canadensis)
in the Whiskey Mountain herd died durng & major pnesumaonia apizoolic. Lamb production declined balow
avarage lovels the following 2 years, resulting in sub-normal yearling recruitment in 1992 and 1993, Low
recruitment, coupled with hanvest and frap removals of approximately 180 sheep since the die-off, further
reduced the herd Io an esiimated 1,000 animals in 1893, Concurrent with declining populalion sire,
ufiiizasion af herbaceous forage on cnicial wintering sites declined fiom pré die-off levels of 75% o 55%
and B0% in 1992 and 1893, respactively. Pasieureia haemolyica and Moraxedla app. wers isolated from
the pharynges of several animals trapped in 1993 and 1864 and saroprevalence to respiratory syncytial
virus, parainfluenza 3, and chlamydia remalned high. However, seroprevalence was essentially the same
a5 1891 and years phor 1o the 1880 eplzrootic.

The Whiskey Mouilain area i wesl-cenlral  STUDY AREA
Wyoming supports one of the largest wintaring
concentrabons of Rocky Mountain bighorn sheep in Summer ranges of the Whiskey Mountain
HNorth America. Bighorns from this area have been  bighorn sheap hord are  distributed throughout the
used as transplant stock for the past 50 years, Fitzpatrick Wilderness, Wind River Mountains
baing released throughout Wyoming and 5 ofher  (Thome of al. 1879). Winter habitats, comprising
wastern slales. The herd also s becoming the Whiskey Mountain Wildlife Habitat Manage-
inereasingly iImportant as a source of economic  menl Adea (WHMA), are localed immediately soulh
revenue 1o businesses n neartyy ciies and counties  and  oast of Duboss, Wyoming. The WHMA is
of Wyoming due to U's accossibility for winler managed by the Whiskey Mountain Technical
wiewang and sport hunbing  opportunities. Commities, an interagency group conssiing of
During the winter of 1990, aboul one fourth ol personnel from the Wyoming Game and Fish
the Whiskey Mountain hoerd died in a major Department, U. 8, Bureau of Land Management,
pnoumonia apizootic, Effects on population size, and U. 5. Forest Sernvice (Whiskey Mountain
lamb production, and yearling recruitment during  Bighom Sheep Technical Committas  1991)
and 1 year after the dwe-off wore described in Seasonal migrations between summer and winter
Rydar ot al. (1982). This paper documents herd  ranges vary from 5-48 km (Thorme et al. 1979)
feproductive performance, winter forage utilization,  Gealogy, climate, and vegetation of the area were
and disease seroprevalence in years 2 and 3 summarized by Butler (1877)
following the epizoob:. Within the WHMA, bighoms have historically
We thank C. Thompson, Wyoming Game and  winlered on 3 "key” siles including Sheep Ridge.
Fiah Dépantment, for assistance in collecting herd BLM Ridge, and Tomey Rim. The combined
composiion data since 1982 We also appreciate  number of animals ulilezsng these sfdes vanes
the help of A Boerger-Fields, J. Cavender, K. Mills, betwsen G00-800 annually. Other  wildlife,
and C. Stith, Wyoming State Veterinary Laboratory,  livestock, and human uses of the study area were
in anadysing bisue samples and providing valuable  described in Ryder et al. (1882).
advice on this project. E T. Thome reviewed the
manuscnpt and made sevaral helpful comments.
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METHODS

Bighomn shoop winbering on the Whiskoy
Mountain WHMA were surveyed from a vehicle in
December 1382 and 1993 using BX40 binoculars
and window-mounted 20-5X telescopes. During
the samas panods, animals wintering off the WHMA
al high elevations were surveyved using Boll Jat
Ranger helicopters, All animals observed were
clussifind a5 1o sex and age (Gest 1968), Data
from ground and aeral surveys wene combined
gach yearto determine herd composition.

The effect of herd composition changes each

year on population size was delermined wsing
Varsion 7.05 of the compuler modal POP-I
(Bartholow 1952). Simulations weré directed at
data alignmeant from 1986-1593 using hanvest
maortality, post-hunting season sex and age rathos,
and trappingtransplanting remiovals,
Forage production/utilization data presentad in this
paper were collecied by clipping all herbaceous
veggetaion within standard Daubenmire guadrats in
spiing and fall each year (Butlar 1877), Thesa dala
were collectnd alang 150 m transects parmanantly
located on BLM Ridge, Tamrey Rim and Sheap
Ridge. Following clipping, vegetation was dried
and waighed lo delermine the amount of forage
produced (fall) and utilized (spring) by bighom
sheep an these 3 key wintering sites.

Swabs of the pharyngeal area of bighom shesp
were collecled in January 1983 and 1894 during
processing of caplured ammals under dropnets.
Those ware afther plated within seéveral hours onla
Colembia biood agar with 5% sheap blood or ware
placed In modified Cary and Blair medium
(Port-A-Cul, Becton-Dickinson, Cockysville,
Maryland) for Iransport io the Iaboratory,
Transportad samples ware plated within 48 hous
of coflection. Plates were incubated asrobically in
2% CO.. Isolafos were kentifed using standard
tmchniques (Lennatie et al. 1985, Cartor and Caolo
1880),

Blood was collecied by jugular venipuncture into
dlean glass tubes, allowed 1o clol, and serum was
remicwed wWithin 48 hours and froZen untl tested,
Sera were lested by virus neutralization (Carbray ot
al. 1971) for antibodies apainst bovine virus
diarrhea virus (BVDW), respiratery syncytial virus
(RSV). parainfluenza 3 wirus (PI3V), and by
complement  fixation for antibodies  against
chlamydia [Texas Velarinary Medical Diagnostic
Laboratory, College Station, Texas),

RESULTS

Herd Composition

For 2 years following the 1880 epizootic, lamb
production fell below the 1988-80 average of 38
lambs:100 ewes (Table 1). Consequently, yeariing
recruitment declined by 50% in 1992 and 58% in
1883 from provious years (1885-81 mean = 24
yearlings: 100 ewes), Production rebounded in
1993 to 23 lambs: 100 awes

Sunvival rates of lambs to the yearling age class
vared pror to, during, and after the pneumaonia
die-off (Table 1), From 1988-90, an average of
&7% of the previous years lambs sunived (o age 1.
During the eprootic year of 1380, only 45% of the
lambs observed in December sunvived to the
vaarling age ciass in 1981, Followng the dis-aff,
survival rates of lambs fo age 1 averaged 82% in
1852 and 1893,

Sex ratios remained relatively constant from
1886 through 1891 (mean = 39 rams: 100 ewes),
varying by only 1-2 animals (Table 1). in 1882, as
a resull of low 1891 lamb producton and
continued removal of alder aged animals through
hunter harvest, rabos dropped to 38 rams2100
owes. The declive contnued in 1993, following
another poor recruitment and high male harvest
year, fo 32 rams:100 ewes

Forage Utilization

From 1888-1888, forage ulilization averaged
75% on the 3 “key™ winlenng sites (Table )
Utilization increased during each of these years,
corresponding to Increasing sheep numbers. No
forage daio could be collected during the die-off
year of 1830 due fo snow cover, bul the population
peaked al 1474 animals. One year afler the
aperaotic, hérd size and forage use declined o
1,151 and T1%, respactively. In 1992 and 1983,
hérd side and forage ulilizaton declined fo théir
lowes! levels since prior to 1986 (means of 1,000
animals and 60%).

Baclericlogy and Serology

In 1983, pharyngoal swabs collectod fram 29
bighom sheep vielded Pasfeurslia hasmolyhica
from 27 animals and Moraxela sp. (ram 1 animal,
Of 9 pharyngeal swabs cullured m 1994, 5
contained F. haemolytica, 3 Moraxella spp., and 1
did not contain significant bacteral solates. There
was no serologic evidence of anlibodies against



Tabka 1. & and sex composition of Whis Mountain hom sheep, 1986-93.
Rams: Lambs: Yearlings: Survival
Year 100 Ewes 100 Ewes 100 Ewes ratos®
1886 40 27 22 61
1887 38 18 16 5
1988 28 47 28 I
1084 i) ¥ a8 80
1680 18 44 20 -]
1884 41 i0 20 45
1462 ig 12 8 B0
1883 32 23 10 B3

* Percentage of previous years iambs surviving to yearling age classes

BVDV in contrast to high prevalence of antibodies
aganst PI3Y, RSV, and chlamydia (Table 3),

DISCUSSION

Oncherka and Wishart {(1984) reported reduced
lamb production and recrutment for 2 years (23
lambs:100 ewes and 18100, respectively)
following a pnoumenia die-off in southern Alberta,
In anciher Alberia study, only 13% of the lambs
born the yvear of a die-olf surived fo age 1
(Festa-Bianchat 1988). Lamb sundal 2-3 years
Iater avoraged 38%. Cogging and Matthows
(1992) repoited lambews ralios of 11 and 10100
for 2 years following a dis-off of shesp in Oregon.
The 1990 pneumania epizootic resulted in simitar
changes in population performance al Whiskey
Mountain, Observed reductions in lamb production
were similar to thal reporied by Coggins and
Matthews [1992), but lower than that obsenied by
Onderka and Wisharl {1984). Survival rales ware
higher than those reported by Festa-Bmnchot
{1988)

Forage ulilization rates appear directly redaled
o bighorn sheep population size on Whiskey
Mountain. Although body condition did not appear
to be o faclor in the 1880 pneumonia oulbreak
(Ryder o1 al. 1892), forage ulilizabon on “key”
winbering sites approached 80% 1 vear prior io the
die=off. Saimilarly, herd sire was asbmated o be
higher than at any other ime. We recommaend
farage utiization rates continue o bBe  mondorad
yearly as they may provide a means of predicling
an impending pneumonia oulbreak.

Baclenologic and serologic dala mdate
polential respiralony palhogens continue to circulate
within the Whiskey Mountain bighorn sheaap hard,
The rale of molations of P. haemolyfica is greater
than in past years and probably reflects use of
improved transpor and isolation techniques (Wikd
and Miller 1994), lsolation of Moraxella sp. may
also be Improved by use of the modified Cary and
Blair ransport medium,

While some shraing of P. heemolylica are
gssociated with pneumania (Onderka and Wishart
1988, Foreyt 19689). olhars apparently circulale in

healthy animals (Dunbar ot al., 1990, Ward et al..

Table 2. Herbaceous foarage utilizatian (%) and estimated population of Whiskay

Mountain bighomn sheep, 1986-93.

Torrey BLM Sheep WHMA Populatan
Year Rim Ridge Ridgns avarage astimata
1386" ND MO ND ND 1,242
1987 58 62 63 61 1.254
1988 G4 &8 78 K 1,326
1989 a6 84 a5 a8 1,320
1990 MD ND ND ND 1474
1981 G2 70 81 71 1,151
1902 65 40 [ 59 1.018
1893 64 45 i) B0 1.000

‘Tu"‘na Mo data were collected due to snow cover.
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Table 3. Serclogic results of testing Whiskey Mountain bigharm sheep for evidence of

exposure to respiratory pathogens, 1990-84.
Pathogen 1585-80 1980-91 1981-92 1992-93 1993-04
BVDV e ed® [T WD o/ig
P13V 11112 ND 2727 13014 1919
(16-256) (16-1024) (B-258)  (18-1024)
REY 1112 MD 2727 14114 2121
(16-512) (16-1024) (B-512) {B-256)
Chlamydia 12112 ND 2527 B4 1218
{16-64) {16-64) {16) {16-32)

'_E-"u’l:i"u't bowine himﬁamwawu'a;ﬁi"uh parainfluenza 3 vinus; RSV = respiratory syncylial

Wil

¥ Number of animals positive for antibodissinumber of animals tested (range o titres).

"MD = Mo data wara collecliod

Cueen of al, 1984). Simiarly, Morasella spp. are
wsually considered io be commensals of the upper
rexpiralory Uaclt and nol pamary pathogens
(Tmaney et al. 1888). Movaxella app, have been
molated from healthy sheep in this herd (Thorne et
al, 1882) and a recent survay of healthy bighom in
Idaho found ihis bacleda in & of 14 samples
{Queen ot al, 1994), However, Moraxells spp. was
isolated from preumonic bighom sheep from
Whiskey Mountain in 1991 (Ryder ot al. 1982).
Additional study and charactarzation of the bacteria
molated from Whiskey Mountain will be necessary
to undafstanding their role as pathogens in this
hard

Antibodies against viral and chlamydial
respiratory pathogens continue fo be present al
high prevalence. An earfier study of the Whiskey
Mountain hard showed seroprevalence to PI3V 1o
ba T7% (23730 tested) in 1976 and 1977 (Thome
etal, 1878), A previous study falled o incriminate
these patential pathogens in cases of pneumonia in
Whiskey Mountain sheep (Ryder ol al. 1992) and
suropravalence priar o the oplzoclic was
essenfially the same as in years following the
die-off. There ts no direct evidence that these
agents are of primary imporiance in pneumonia in
ihis bighotn sheap herd.
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