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Absfract: The health and condiion of domastc sheep used an forest grazing allstmants in Albarta and
British Columbia {BC) are evaluabed before the shesp laave the home farm and penodically throughout
the grazing season. The protocal is designed 1o minimize potential disease problems by ensuning only
healthy sheap, in good body condition, are used for forest grazing. It reflects & cooperative relatisnship
among wikdlife, forestry, and agricultural managers in conjunction with the forest and sheep Indusiries. Sur
expenence may provide a model for similar situations in other [urisdiclions. Although the protocol generally
& successful, in 1993 & case was denlibed where sheep weoe found in extremely poor body condition and
infected with contaglous ecthyma (=orf), a viral disease transmissible to humans and wildiife. Fory-fve
sheap wera destroyed and 198 wera removed from the sils, [t s conlingent upon government officials. in
conjunction with the sheep industry and the forest products companies, to monitor flocks hroughout the

grazing season in order o ensure compliance with the rules, Wikdiife managers should be aware of
disease siuaBons on fores! grazing alloiments and, where problems anse, shouwld monitar wild populalions

subsequent lo rermaoval of domestic shaep,

Sheep sihvicullure can ba an efficient, safe,
cost-effectve method of improving reforestation
stcoEss in forest plantabion programs. Compalition
from nafive grosses and aspen regrowth can
severoly impair the growth and survival of young
conlfer seedlings and domestic sheep food
selecivaly on the competilors, providing opportunity
fior ponifers bo realize mone afficient growth (O'Brien
and Bailey 1087, Sharrow ot al. 1989). Other
methods of reducing compolition, swch as,
scanfication and herbicides, are viewed as less
“environmentally-friendly” and may not provide (he
same level of success or cosi-effectiveness
(Meswmomae ot al. 1993). In addiion, benefils accrue
to the domestic sheep industry as far as providing
addtional income and grazng opporiumilios,
paricularly Tor sheap ramed in drvland regions.

From a sildife perspective, domestc sheap an
fores! grazing allotments have boon scen as a
polential atiractant for predators, a sowrce of
dizaase Iransmission o fres-ranging populalions,
and possible compelitors for wild ungulates (Green
1932}, This paper will focus on soma of fhe
disease concoms and how they have boan
addiessad in relaiion fo sheep silvicullure in Alberia
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and BC

To dake, the robe of domestic sheep in affectng
the health of wildlife species has been vanable,
afthough there & ample evdence thal some
bighom sheop (Owis canadensis) populations
declined subsequant to infroducton of domestic
sheep onlo traditonal bighor ranges (Foreyt and
Jessup 1982, Coggins 1888, Coggins and
Matthews 1992). In the past, domeslic shaep
grazed extensively on tradtional wildife range
withoul apparent disease problems in wild
populations; however, concurront survaillance of
free-ranging individuils was notl conducted,

Thes paper focuses on the health and welfare of
the domestic shesp, before and after they reach the
grazing alloiment, as a factor that may affect the
potential for disease transfer, The papar s
presented in three pars: a profocol that averis
many polential problems, a dsease oulbreak that
provides evidence that the protocol is not ool
proof’, and a discussion of the general approach
o sheep grazing on forest allotments,

THE PROTOCOL



Albarta and BC have taken great care lo aver
diseass problems on forest allobments, In aach
province, representatives from various government
agencies  (including  forestry, wildlife, and
agriculture), the sheep mndustny, and provincial
velennary associalions developed strict protocals o
address the concerns of all parties. The protocoks
evolved during 10 years of sheep silviculture in BC.
Currently, only  veleinaneinspected  and
govemment-approved sheep can be sent 1o a
grazing allotment.

The protocols are specific as well as far-
ranguig. Thay include assessment of the whale
herd health of each source flock as well as the
specific animals used for siviculture. Prior to
transport, sheep are inspected by approved
velerinarians for their general health and condition
8% wall a% for specific diseases, in particular, sheep
foot rot, pseudo-tuberculosis, contaglous ecthyma
(CE). and internal and external parasiles. Any
anirmal with evidence of discase is nol approved lor
sheep sibiculture. Immunizations and  specific
treatments lor parasites afe identified and mist ba
administersd no mora than 6-8 weeks prior 1o
transporation to the forest sle. Treated animalks
st be held in isolation and on pastures thatl have
nat contamed sheap of goats for 8l least 2 weeks.

All adult sheop used on grazing allotments
must be shorm, have thair feeét timmed, and stand
far ane hour i & footbath of 200% Zne sulfate
salution within 4 weeks of departure. Il elean
pasture ks not avallable after ireatment. the sheep
miusi walk through a second fooltbath as they are
Ixaded for shipment to the site. Pragnant eéwes ane
nol allowed. Small lambs (under 22 5 kg [50 Bs])
wie not recommended, Each shesp must be
ideniified with an owner mark and a govermment-
maund anrtag. A health cerbficate signed by the
owmed, the contractor, and the vetednarian must ba
provided 1o BC or Alberta Agriculturs 10 days prior
to shipping the sheep and a copy of the cenificale
musl accompany the sheep in brensd and be
avadable at the forest site

The guidslnes require that government
incpeciors visll each grazng alloiment within 2
weeks of the sheep amriving at the site. In addition,
pecasional randem inspeclions are conducted
throughoul the grazing season, Any sheep that
dioes nol meel health requirements @ berms of
dmenss of body condifion must be solafed and
treated, If treatment is not possible, the animal must
be retumed to e home farm or killed and properly
chsposad,

Concerns regarding diseass and pafasiles in
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sheep dogs or guardian dogs also have been
addressed. All dogs used on forest grazing siles
must have a valid vaccination cerificats for
parvovirus, canine distemper, Adenovirus type I,
and rabigs. Each dog must be freated with an
effective anthelminthic 3 weeks prior to armving at
the site and treated again before retumning home,

These restrictions are designed lo ensure that
domestic eheep used on grafing allotments are as
diseame-free as possibla and in the bast physical
condition. A healthy animal, in good condition, will
ba betler able to withsland the rigouwrs of forest
grazing, be more resistant to disease, be less
attractive o , and less likely o
centaminate the emdronment. Howewver, problems
do slill arise, Itis human nature thal rubes are not
whways followed

THE PROBLEM

In 1883, a problem arose when a group of
approsimately 1000 shaep mustersd from various
pwnem i Alberts and BC was allowed 1o
deteroraie on a giazing allotment near Forl 51
Jobhn in northem BC, Some sheep with rmald clinical
signs of CE (olherwise known as soremouth of orf)
ware seon, In pddifion, new sheep, unaccustomed
lo forest grazing, were added to the flock late in the
season whan the food available was of rolabvely
poor quality. As a result, suitable forage was limited
and the sheep wore unable to maintain adeguate
body condiion. Contagious scthyma manilesied n
the stressed sheep and spread within the flock.
These breaches of the prolocol were nol reported
and infected or weak sheep ware nol isolaled or
rencned, She hundred sheep from the infected flock
ware shippad 1o another allotment inan altempl 1o
decrease the sheep density on the primary site.
This acton exposad another large Nock of sheep
and contaminated & second site with CE vinus,

When provincial officials (RF and HL) inspected
the 2 sies, they found a number of severaly
debiitated and amaciated shoep. Exfenshe oral
and foof lissions also wore present on some sheep.
Forty-five emaciated and dmeased shesp were
considerad unfit for travel and were killed at the
site, Pox virus was identified in lesions seen on a
sample of these sheep examined al the Alberia
Agriculture Diagnostic Laboratory in  Fairview,
Alberta, An addiional 108 sheep, considered wniit
for sheep sivculture, were orderned off the sites and
returmad (o their owmerns.

Contagious ecthyma & an infectous pox virus



dissase primanly miscling domeslic sheap and
goats (Karstad 1881). In Narth America, infactions
in free-ranging bighom sheep (Connell 1954, Blood
1871, Samuel et al. 1875, Lance of al. 1881,
Jessup el al. 1881}, mountain goals (Oreamnos
americanus) (Carr, 1988, Samuel el al. 1975,
Habest et al. 1977), Dall sheep (Owiz dat) (Smith et
al. 1982, Zamke et al. 1983), and musk-ox (Zamke
ot al. 1983} have besn described. I addiion,
canbou (Rangifer farandus), moose (Alces alces),
mule deer (Odocolleus hemionus), white-lafled
deer (Odocoilews wvirginianus), wapdl (Cenvus
elaphus) and pronghom antelope [(Anflocapra
imericana) have been nfected experimeantally
{Lance et al, 1983, Zamke et al 1983). Infection
With nmmmhrmﬁmmmﬂum
coninbutory to death in 2 free-ranging mule deer
fawns (Wiliams et al. 1985). Contagious ecthyma
is a roonotc dsease and can infect humans (Ganr
1668, Edckson ot al, 1874, Jessup et al. 1881},

The virus is quite commeon and cannol be
dimgnosed in carmer animals (Jubb and Kennedy
1870). tis an apportunistic invadsr whan animals
ara in poor condition or have culs and abrasions in
the mouth. Thus, crusied lesions often occur in the
nose and oral regions and may spread o other
body regions as they become conlaminated, For
example, infecied lambs may contaminate a ewe's
uddar, Scabs which fall from the lesions contain
virus particles thal can remain Infecthve for mone
than 20 years (Langsion el al. 1960)

DISCUSSION

It i important to keep such problems n
parspective.  In 1993, approdmalely 44,000
domestic sheep were usad on 34 forest grazing
gllotments in BC. Significan! diseass or heaith
conoems ocourred on only 5 allokments. Throe of
thesa imvolved persistent fool rol and 2 involved CE.
Other than the case at Ford 3 John, these
problems were deall with as outlined in the health
prodocols and the situations were resolved, We can
assume that, given the natare of the vegatatian on
forest allotments, some sheep will damage the oral
mucosa, thareby increasing the sk of CE. The
profocol appears to provide @ reasonable approach
te managing the problem,

Contagious ecthyma also must be Kept in
perspecive. The disease tends o be minor and
gell-imiting in adult animals bul can cause sevene
legions that impair feeding and growth (and

perhaps sundval) in young bighoms, Dall sheap,
and mountain goats (Samuel et al. 1675, Habert el
al. 1977, Dieterich et al, 1881, Zarmnke of al. 1983).

Most reports of the diseass in wild sheep and goals
have bean associated with human-rolated focd of
infections, such as artficial sall blocks (Blood 1971,

Sarmuel et al. 1875), contaminated hay (Jessup et
al. 1891}, or salt residues remaining at oil and gas
well sites (Morgantini, Spruce Grove AB, pers.
gomm.) The dmease is nol considérad a major
mortally factar in bigharn sheap (Lance 1882) and
it is unlikaly that it would establish in free-ranging
cerids (Lance of al. 1983). There is a zoonotic
concem for persons handling infecled animats and,
although the vines causes painful blisters (Jessup at
al, 1991), it generally is self-imiting and lesions are
fully resolved within a monih (Erickson et al, 1674).

MANAGEMENT IMPLICATIONS

A cooperative working relalionship amaong
rekource managers and industry provided the basis
for the protocol described hersin,  Benefis
penerally accrued to all parties and lime-consuming
destructive confrontation was avoided. The
protocol may be applicable o similar stuations in
other jursdictions

Wea belisve thal proventon s the best
treatment.  Implementaion of 8 sinct health
protocel before and afier sheep amve al the
grazing sife can help limil the polential for disease
oulbreaks and, thus, Bmil the nsk associalad with
disease transfer from domestic 1o wild stock. i
improves the genaral welfare of the sheap and also
may minimize the altracton of predators to the site.
Healihy sheep also provide more effechve grang
Pressury,

The guidelings will not prevent all dissase
sihuations and should nol be considered thea salubon
ta all the diséase condermns of wildiifle managers.
However, thay can preciuda the use of animals with
overl disease conditions and those in poor body
condition. in order to be fully eflectve, adherencs o
the protocols must be monitored throughout the
grazing season. The shoep industry and forest
companies also must recognize the value of
maintaining healthy sheep on the allotments and,
thus, provide addiional incentive for evaluation of
the sheep,

Ideally, domestic shasp shouwld not be grazed
on range usad by bighoms or mountain goats, in
ordar o minimize the immediate polential for
diseagse transfer to wild populabons, Howeves,
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forest grazing allotments contaminated with scabs
from domestic sheap infected with CE could remain
a potential focus of infection for many years aftar
the sheep have left. The areas could be used
subsequsntly by wild shesp and goats or for human
recreational purposes.  Wildlife managers are
encouraged 1o maintain contact with agriculture and
foresiry officials in order io bo aware of areas of
sheep siviculture and to remain informed regarding
the health of the sheep on each allolment, In areas
where disease ocours, particularly CE, wildlife
managers shoukd monitor free-ranging populabions
for the presence of leskons.  The wirus coubd
become a factor in the health of young bighorn
sheep or mountain goals, a particular concam in
remnant of infreduced populations under stress.
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