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Abatract: A bieralure reveew wiss conducial repardisg the compatibility of bighorn sbeop and domestic sheep. [ bat
ferced stuicies asd froe resyging herds, maoat contect between biphom sheep and domestic sheep has resuliad i pneumonia
in bighorns and (he deatla of al| or meat bighoma while domestic shoep remainad bealilby, Poblisbed rescarch has shavs
thal Paseurella haemofyies (umally beotype A, scrtype 7) is the major pathogon fesponatbic for the death of bighorn shorp
wfler contact with domestic sheop. DA fingorpristing has proven the trassler of Pamesrelio spp. between bighom end
or free rengmg, et have come mnio contact with dorestic sheep and remaized healthy, Mo vaocene curmentdy exists thal will
prevent bighorn sheep B developing pocumonia afber contact with virubent straing of Pastewreile  'With the current
idormation, slmost off wikdlife profesmionals, wildlsfe veterinanans and nescanchers heve concluded thai bighom shecp and
domestic shecp should nol ooy the same ranges of be manaped in close proximuty 1o each olher, becsuse of the polential

lverne effect froen discase on bighom sheep.

BACKGROUND

Thas is am updated report and Fiersture review o
infomastion pertaining 1o (he compatibility of bighom
and domestic sheep. The coigimal review was requessed
by Regional Forester, foha Lowe in 1993, with the
comient 1o be used s the basss for future decisions for
the mansgement of bighomn thecp and domestic sheep
within the boundaries of Hells Canyon National Recre-
ation Arca, on the Wallows-Whitman National Forest.

Cuarrent beghom shoep mambers in the westem
Usnited Stmies have been extimated to be less than 1%
ol what they were prior to peessitiement (Goodson
1982}, Rocky mosntain bighom shesp (Chaz cang-
depiy canadensls) were nabive (o much ol the mosn-
kain and camyon country which currently compnses a
Large proportion of the Wallowa-Whioman Naticnal
Foreat in Mortheast Ovegon gnd western Idaba, Spocif-
kcally, kistorical acoounts indicate thay bighcorms wene
pumerous in the drairages in and around the Wallowa
Mountains (Bailey 1936), the lower Imnaha River,
Snake River, Grande Ronde River, Elkhom Mountaing,
Powder River, and Joscph Canyon. The last Rocky
Mountain bighorn sheep were gone from norbeasiom
Oregon by 1945 (Oregon's Bighom Sheep Manage-
maent Man 1992), Cisrrent numbers of Rocky Mounitsin

baghom sheep in (he Hells Casyon National Recreation
Arca are also a fracison o what (hey were historically,
Archacological stisdics indscate wald shoop wers a

significant ungulaie food item for Native Amenicass
(USDA Fonest Service Repon 1991),

Following enormous population declines in the
United States in the late 18005 and carly | 900s, big-
hom popelations did not nesover, a contmst b ey
less ioberance than cther native North American ungy-
Rage 0 pooe v conuliions. i " 2
ticn, over husting, and stress caused by loss of habitst
(Desert Bighom Council 1990, Most importasd, they
kave shown & much greater susceplibifity fo discases
(Goodsom 1562)

I e last century wild sheep mambers have
declimed, their populations sufferng from a wide van-
ety of discases, some that they have contracted from
domesise sheep (Geist 19711 Some of these include
I virus, blustongue vins, and conlagsous ectiyma
(Desert Bigghom Council 1990). Docamented bighom
die-0iTs were recorded as carly 2x the mid- 1800y and
have contimued up i the present (Tablz 1) (Goodsoa
1982, Foreyt and Jessup 1982, Coggins 1988, Onderka



clal 1988, Foreyt 1989, Dot Blighom Council
1990, Foreyt 1990, Callan cral 1991, Hunier 1993,
Forewt 1993, Foreyt etal. 1994). Bighom sheep
dae-offs have occiered in every siale in the western
Uniled States. [n recent vears biclogists and resesnch-
ery have suspected thal even casus] contact between
Hahl*ﬁ:pllhﬂﬂukl:pqlulhmﬁl-
iy disease and [tal pneamonia in the bighoms
(Oriderka and Wighar 1988). The role of domestsc
sheep in the epizootiology of bighom sheep peeumonia
i% &N imporiant isses in maltiple use maragement
(Foreyt e.al 1594)

There I strong evidence (Table 1) that the pres-
ence of domestic sheep with bighom sheep cassad the
Ioss ol part or all of the: affected bighom shesp populs-
tion. The lack of compatibility bereen domestic sheep
and bigham sheep is evidenced by the fbet that pa
bighorn populaiions exisi amywhere in the staie off
Hevada whene domestic shecp aee curmently being
grazed (MicQuivey 1978). Goodson (1982) reporied
thai no bighom shoep hends, thai occumed with domes-
tic sheep on their ranges werg Increasing exoepl ihose
on ranges where wse by domestic sheep kas been skgnil-
icanily reduced. 'With the information curvenlly avaal-
domestic sheep shoald not oocugpry ihe: sme mnpes or
b managed in close prosimity to each other, becoase
of the podeniial adverse effect on the bighom sheep
[Jessup 1580, Foreyt and Jessup 1943, Goodson 1982,
Jessup 1983 Kistner 1982, Wishani 1983, Coggina
1988, Jessup 1988, Onderka et.al 1988, Fonsyt 1989,
Foreyt 1994, Desent Bighom Council 1990, Callan
etal 1991, Coggins and Mathews 1992, Forevt 1992,
LSDH BLM Technical Commites 1992, Ward 1993,
Fareyt et.al. 1594, Foreyt [954, Pybus clal. 1594,
Hunder 1995, Foreyr 1993, University ol Idaba 1995

OF the numeros pathegens affecting bighorn
sheep, Pasieurelia hormolytica is the most impostast
respimbony patbagen of bighom sheep, md Pasteneella
mullocids may also bo imporani & the phoumenia
poemplex (Foreyt 1993)

Based oa expenmentsl data, bighom shesp sre
moee sascepitble fo fxinl pneumsonia than are domestic
sheep. Based on all published cxperimentsl data, big-
hom sheep dic afler close axsociabion with domets
sheep (Foreyt 1993)

Baghom sheep are highly susceptibde to domes-
kic abeep straing of Pasieurela spp, while dsmestic
shecp are refraciony 1o bighom sheep sraies (Onderka
1986). Bighom skeep die afber incculation with spe-

cific "strains™ of P kaemalytics of “haalihy™ domestic
gheep o gan (Onderlo ef ol 1984, Foreyt epal. 1994).
Bictype T strains of P, haemaolitica (. treakola) are
found predaminaiely in bighoms snd cther wild rumid-
nans, bictvpe A strains of P, Aeemalitics are found
predominately in domestic sheep (Foreyt 1993). Ina
study at the University of ldabo, Bictypes A, T and 3
were isolated From both bighoen snd domestic sheep, In
culture postive individuals, bictype T organisms were
inolated from T6% of the baghorns and 1% of the
domestic sheep, while biotype A organizmy were iso-
lated from 30% of the bighoms and 73% of ike domes-
1 sheep (Ward at.al. 1990), There are many serotypes
{1020 or moee) of P. hacmolpiica found in both big-
hom asd domestic sheep.  There are many DHA bpss
{50-100 or mare) of P. hoemalyticn in bighoms snd
domestics. Dafferent DNA types are present within s
serotype and differcal semiypes are widhin a nbotype.
Mot P, harmodiics scrotypes and DNA types kook
the same on agar, multiple colomics bhave 1o bo typad
froem each ansmal. Multiple beotypes and serdypes can
be isalated from the same animal. Tonsillar (pharym-
gzal) samples vield the highest isolation raiz of P
Aunemodyiica, masal swabs have lsmided vakoe excepd for
the fact that healthy bighom sheep rascly bave P.
hemulytice detecied by nasal swabs, P. haemolyiice
survives for less than 24 hows in the environmend,
survival oo dead snimals and on maty swabs, placed in
eedium, is oflen less than 24 bours, bt teads to be
bonger on swabs. For the highest isolation mées of I
hnemalyiica, special peps mus) be taken to assure
pood sempling snd preservalion af samgles.

Studies =t Washingica State University, one in
Edmondinn, Cansds snd one s the Caine Videninary
Center, Botie, hisha have ghown that specific types of
Postenrella koemolytica and P. multocida can be
directky transnaitied 10 bighom sheep fram domestic
sheep (Ondorka and Wishart | 988, Foreyt | 989, Foroyt
1990, Foreye 1592, Humier [DFG Lemer Daed October
14, 1993) Table 1.

Foreyt etal 1594 publsshed the resunlis of 1
study where DNA fingerprinting was used 1o pimpoint
the crigin of bacteris thai lzad o the death of bighom
sheep. Tdentified was (he specific DN A fype et cams-
ed the death of the b ghom sheep. The DNA ype
oniginsied in the domestic theep and had nol been
presest m bighom sheep before they were incculated.
The bactera was Pastrure il Anemaliticn (hiotype A,
sarotype 2).

In wild sitmstions, domestic sheep and bighom
sheep sssocistion oflen reswlis in death of the baghoms
and docs nof affiect the doenestics. Offlen thi is hased
o0 cirgametantial evidemoe, because dirct discase
transmission is diffioalt 10 substanise under fecld



conditiona. The finding of & shared Proifeurella spp.
mnﬂnwmmmm
and highom sheep in & Nevada study suggests the
Pasteuredla spp. can be ransmitted between the big-
(Huser 1593, Huster 1996 porsonmel communication)
Deatha coour in highorms afler pssociation with domes-
B¢ sheep bocause siraing of . hoemaolyfica that an
poapathogentls in domestic sheep ace transmitiod from
domesise shecp io bighoma resubiing in paeunsania sod
death of the bighoms (Foreyt 1993, Foreyt eval. 1954),

When bighom shecp expenence a pnoamonia
episode, all age montality oflen cccurs. Lamba that are
bom into these populatioss penerally expericnée low
survival mies for spprocimately 3 60 3 vears of mone
afler the initial pacumonia (Foreyt 1990, Coggins and
Mithews 1992, Ward eeal. 1992, Foreyt 1995, Hunter
1995). Observabions of bighom sheep kave provided
Bons may contribaie 1o ibe high lamb morealiey {lawor-
o et sl 19930,

Esscntially all ungalsies carry some siraing of P
harmolytica (Fareyt 1995), Experimentally, elk, deer,
tion with bighom sheep dsd not resull in pecumnonis in
bighorns (Foreyt 1992, Foreyt 1993, Foreyt 1994),
Evaluation of samples from Idaho asd Alasks bighom
sheep has conclusively demonstrated (hat froc roaming
bighorn sheep which have not had contact with domes-
tic stocp e nof free of P, hoemalytica (Waed 1990,
Hetmer cal. 1992). Thene are isolates of P. hoemo-
Bitica in some domestic sheep that mne mot kethal in
brighsom shcep (Foveyt 1993),

There are bighor sheep die-ofls due b0 pocno-
n2s that have oocumed without amy association with
domestic sheep (Goodson 1983, Onderka and Wishan
1984, Foeeyt 1989, Ward 1993 and Byder ctal. 1994,
Rescarchers agroe that there are five primary lhctors
that camse precumnonia in bighomn sheep, These are: 1)
ithe presence of bacteria guch s P, haemolytica and P
munliocids, types indigenous 1o bighorn sheep, which
with other faciors can predizposs bighams o pocamo-
nia, I) the presence of siress, cxamples inchade: de-
pleted foemge or kuman disturbance, 3) the presence of
lungwarms, 4) the presence of viruses, and %) exposure
%0 & virulent strain of P, harmolitice from domests:
sheep, Rescarch indicases that the forst four factors are
relatively common &t times foe bighom sheep (Foreyt
1995),

Bighorn sheep, in particular young rams, have &
propensily (o travel outside their home mepge. Dosmes-
e sheep in rugged tormin, have a tendency 1o stray
fircem the maim fock. Because of both behaviorn, baff-

erw between the two specics, unksss very large, bune
offien failed.

Althesagh aniempits have boon made, no effective
vaccins cusrently exists that will prevent bighoim sheop
from developing pocwmonts after contact with virulent
strains af . haemolytica (Fareyt 1995).

CONCLUSIONS

1) In both fenced studies and fhee maging heeds, mast
contact between bigham shoep and domestic sheep has
resulicd in pncamonin in bighoms and ihe deaths of all
oo moad bighams whille domestic sheep remasned heal-
thy.

) Thirteen fenoed sindics, some ol which were cirgom-
staniial evidence, in six siales of provinoes resulicd in:
% camcs where all bighoms died from pocamonin, whils
From 0% to 83% were lost in the other 4 studies.
3} Additionally, 18 incidents evolving fiee rmnging
bighoms in 8 states or provinoes Hnked contact with
domestic sheep io bighom die-alfs (Tablz 1),

4) DNA fingerprinting have proven the transfer of
Kices.

%) Mo studics reposted any bighom herds, fenced or free
mnging. that have come imio comtact with domestic
sheep and remained healthy.

&) Poblished research has shown that Paxtewrelia
haemoiytica (unsally bictype A, serotype 2) b the
major pathogen responssble for the death of bighom
7} Mo vaccine cusrently exists that will peevent bighoen
vinsdenl struing of Pastewrella wpp
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Tabls 1. Bighom deciines and dke-offs believed o have resulled fram contacts with domestc chasp.
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