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GASTROINTESTINAL PARASITES OF BIGHORN SHEEP IN WESTERN MONTAMNA AND
THEIR RELATIONSHIP TO HERD HEALTH.
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Abstract: Gastrointestinal parasites of bighorn sheep (Dvis ganadensis canadensis)
from 11 wastern Montana herds were investigated by postmortem examination of 68
animals over an 18-year pariod. MNecropsy findings wera supplemanted by fecal
examination data from additional sheap for which pastmortam matérial was not
available. Sixtesn helminth and coccidian spacies were found, of which 64% also
parasitize domestic sheep. Major enteric parasites included nematodes (10 species),
cestodes (2 spacias) and coccidia (4 species). The abomasal nematode Marshallagia
macshalli was the most pravalant spacies ovarall, occurring in all hards and in 62% of
the sheap examingd statewide. The thrand-nu:had strongyle Namatodirus was next
in order of frequency, occurring in 8 herds with a composite prevalence of 40%. The
whipworm Trighuris was found in 7 hards, in which 26% of the sheep were infected.
Low provalence nomatodes, characterized by rastricted geographic distribution and
usually by low numbers, includad the pinworm Skriabinama, 3 herds; the intestinal
threadworm Trichostrongylus, 2 herds; and the stomach worm Ostertagia, 2 herds.
Gonera limited to 1 herd wera the small intestinal roundworm Cooparia. the larga-
mouthed bowel worm Chabertia and the nodular worm Qasophagostomum. Cestodes
wera present in 6 of tha hards axaminad: the bighorn tapaworm Wyominia Leloni was
found in 5 herds, and the double-pored tapeworm Maonigzia was recovered from 2
herds, 1 in which Wyominig also occurred. Four spacies of coccidia were idantified
in sheep from 4 hards. Eimeria crandallis was the most commaon type and occasionally
occurred in association with Eimerna shsata. Oocyst counts suggestive of clinical
coccidiosis were seen infreguently but in several instances were superimposed on
mixad intastinal halminth populations. Management implications of these findings
suggest that entenic parasites 85 a Qroup may constituta a recognizable strass factor
in Montana sheep, particularly the Wildhorse Island, National Bison Range and Sun
River herds.

Among the variety of disease agents having a recognized impact on bighorn sheap
populations, protostrongylid lungworms have received extensive attention (Pillmore
1887, Fomestar 1871, Spraker 189793). OCther parasite-related problems such as
psoroptic scabies (Lange et al. 1880, Boyce ot al. 1990, Forayt et al. 1990) have bean
identified as factors responsible for periodic declines of wild sheap in westarm Unitad
States. In somae instances recognition of parasites as etiologic agents associated with
field outbreaks of disease has stimulated the development of control programs which
hava demonstrated managament value (a.g., Schmidt et al. 1979).
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On the other hand, limited information is available on the prevalence in wild sheep
of parasitas other than lungworms, and their petential role as disease agents in free-
ranging bighorm populations is virtually unknown. Awailable data indicate that many
worm parasites and coccidia reported from Quis canadensis are recognized pathogens
of domastic sheep (Heness and Winter 19856, Becklund and Senger 1967, Mielsen and
Neiland 1974), Howaver, their impact on the health of bighorn sheep exposed to a
variaty of environmeantal strassas is unclear. The purposa of this report is to presant
retrospective data on the occurrénce of enteric parasites in 11 wastern Montana
bighom herds. The ultimate goal is to help clarify existing uncertainties about the
managament implications of this type of parasitism, particularly in view of its fraguent
association with acute and/or chronic disease problems in domestic sheap.

METHODS

Animals for postmortem examination wera obtained from a variety of sources
including road-killed specimens, field mortality cases, huntar-killed rams, and sheap
provided by the Montana Department of Fish, Wildlife and Parks. At necropsy, the
pastrointastinal tract from the abomasum to tha lowor colon was romoved intact.
Most animals were processad within 48 hrs, although in some instances viscera ware
frozen for later examination. Fecal analysis was used to supplement postmortem data
in & imited numbar of sheap for which necropsy material was nol available, Of the 11
herds represented in the study, 7 were located west of the Continental Divide in
extrame western Montana and 4 herds were situated east of tha Divide in or around
Yellowstone or Glacier Mational Parks. Population sstimates and the number of sheep
examingd from each herd at postmortem are histed in Table 1.

At necropsy the gastrointastinal tract was opened and the contents of each area
ware washad separataly onto 20-, 40-,B0- or 100-mash screans 1o saparata worms
from ingesta. The entifeé gut mMucosa was scraped and washed to remove attached
parasites. Washed ingesta and mucosal scrapings were examined in illuminated trays
and with a dissecting microscope to facilitate recovery of worms. Fecal samplas wera
collected routinely during postmaortem processing of sheep viscera. In some instances,
random pallet collections ware also made in the field to obtain additional data on
parasite prevalence in specific herds for which limited postmortern data were availabla.
A modified version of the Wisconsin centrifugal flotation techniqgue was used to
astimate the prevalence and intensity of halminth ova and coccidian oocysta [Lana
1928). Nematodes ware fixed in @ mixture of 956 parts 70% ethanol and 5 parts
glycerin for microscopic examination. Tapeworms were fixed in 10% buffered
formalin. Total worm counts ware estimated from the number of parasites present in
aliguots of washed gut contants. Intensity of coccldial infactions was ranked from +
ta + 4+ 4+ according to the rélative number of oocysts observed in fecal flotations.

RESULTS

Gastrointestinal helminths were noted in 10 of the 11 herds surveyed between
1873 and 1881 (Table 2.) Ten species of nematodes wera found in 68 sheep
examined. The most common parasite was the abomasal nematode Marshallagia
marshalli, which securred in all hards and in 2% of the sheep examined overall. The
thread-necked strongyle Nematodirus was found in 9 herds in which 40% of the
animals sampled ware infected. Third in order of frequency was the whipworm,



TABLE 1. Demographic summary of 11 western Montana bighorn herds examined for

gastrointestinal parasites (1973-81)"
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Herd Total Present status® No. sheep
na. sheap axarminad
Sun Rivar 1.100 Decreasing? 27
Thompson River 431 Growing 4
Ural - Twoad 100 Growing 7
Kootanai Fallz 175 Stable 2
Lost Creak 180 Deareasing B
Spanish Peaks 160 Stable 1
Bittarroot 100 Stable 4
(East Fork)
Yollowstono 300 - 350 Dacreasing 4
Stillwater 33-38 Stabla/ 4
Decreasing
Wildhorse &0 Stable 7
Island
National 60 Stable 2
Bison Range

"Thorne &t al, 1985:78-79)
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Trighyris, which occurred in the cecum and uppar colon of 40% of the sheap axaminad
in 7 herds,

Other nematode infections encountered included & genara of stomach and
intastinal roundworms which wara limited geographically and typically were presant
in low numbers, The intestinal threadworm Trichostrongylus and the medium stomach
worm Ostertagia ocourred in 2 and 3 herds, respectively, in limited numbers. The
pinworm Skriabinama parasitized the lower colon of sheep from 3 herds. Intensity of
individual infections ranged from less than 10 to mora than 2,000 worms par animal.

The intestinal nematodes Cgoperia, Desophagostomum. and Chabartia had the most
limited geographic distribution of tha roundwarms identifiad in the study. Two animals

were infected with the nodular worm Desophagostomum and the large-mouthed bowel
worm Chabertia: the intestinal roundworm Cooparia was limited to a single individual,

Cestode infactions of 2 types werae found. The bighom tapaworm, Wyominia
tetoni. occurred in B herds. It was particularly prevalent in the Sun River herd, where
12 of 27 shaep wara infected. Infaction intensity wvarded from 1 o 25
tapaworms/animal, with adult worms located in the gall bladder and bile ducts. The
double-pored tapaworm, Mopiazia, was prasant in the Sun Rivar and Stillwatar hards,
whare 3 positive sheap wara found.

Four species of cocoidia wera identified in a total of 40 sheep originating from the
Wildhorse Island, Sun River, Yellowstone, and Spanish Peaks herds. Prevalence was
highest in Sun River shesp, where approximately 52% of the animals sampled wera
infected, and on Wildhorse [sland, where 43% were positive. The proadominant spacias
in all instances was Eimaria crandallis. which was originally described from bighorn
sheap in Wyoming (Honess 1942). Other coccidian specias that occurrad sporadically
in 1 or mora af the infected herds were E. ahsata, £. granulosa and E. ovina.

Fraquancy of infections with 2 or more parasite species existing concurrantly in
the same animal is shown in Table 3. Multiple infections were most frequent in the
Wildhorse Island and Ural-Tweed heérds, but occurréed at all locations except the
Bitterroot East Fork herd. All 7 Wildhorse sheep examined were concurrently infected
with Marshellagia and Nematodirus. Three of 7 animals from this herd had 3
gastrointastinal nomatode infections concurrantly. One sheap from this herd had
mixed populations of 5 nematode species and in anothar mstance, 6 different
roundworm species were found.

A comparison of the prevalance of gastrointestinal parasites in native s,
introduced bigharn herds in wastarn Montana indicated that, in genaral, native shaap
had fewer parasites than transplanted animals (Table 4). An average of & species of
helminths wera found in sheep grazing ancestral ranges, whersas 9 spacies were
recoverad from introduced herds. Coccidian infections were acquired by shaep on both
typas of ranga.

DISCUSSION

Aside from providing basic infarmation on tha natura and extent of parasitism of
the gastrointestinal tract in wild sheep, data derived from the present study have
saveral potential applications for bighorn management. For exampla, it is possibla to
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rank the relative severity of parasite burdens ancountered in the survay area and to
estimate thair impact on the health of a spacific herd. Two paramaters that appear 1o
be most useful for this purpose are (1] the total number of parasite species in a
particular herd, and (2) the relative frequency of multiple infections. Using these
eriteria, Wildhorss Island sheap ranked as the most haavily parasitized herd studied,
followad by tha Bison Range and Sun River hards. Depending on the relative waight
attached to total parasite invéntory va. fraquency of multiple infections, Ural-Tweed,
Thompson River and Stillwater herds ranked next in terms of severity of entaric
parasitism. Sheep from the Kootenai Falls, Lost Cresk, Bitterroot East Fork and
Yellowstong hards showed the lowast levels of infection.

Attempis to estimaie the relative pathogenicity of tha helminths and coccidia
identified in western Montana bighormns require axtensive axtrapolation from tha
wvatarinary literature. In most instances, relavant infarmation on thair disease-producing
paotantial in wild sheap is lacking and must be inferred from studies with domestic
sheep. Based on these sources and other supporting data on parasite prevalance and
intensity. Marshallagia and Nematodirus appear to be the 2 most important entaric
parasites (Table 2). Both genara are known to dastroy intastinal epithalial tissue and
interfere with digestion and absorption of nutrients (Soulsby 1965. Thorne et al.
1982). Four other nematode genera that ocourred infrequently and in limited numbars-
-Trighostrongylus, Ostartagia. Chabertia and Oesophagostomum-—-are regarded as
sarious pathogens in domastic shoap. Howavar, thair absence in major hards such as
tha Sun River and Thompson River sheep suggests that they are not a current threat
to the health of sheep in the region. The other nematodes (Copperia and Capillaria)
were recovered rarely and appear to ba accidental in bighomm sheep in the study area.
Meither of the tapeworms found during the survay is known to cause clinical illness in
wild sheap, although Mgnigzia is thought to be a possible cause of retarded growth
and decreased wool production in domestic sheep (Spasskii 1951).

The role of coccidien infections in producing disease in bighorn sheep has not
bean documeaentad, although sevaral spacies of Eimaria recoverad during the presant
study are recogmized pathogens in domestic sheep (Honess 19421, Eimeria phsata is
considered to be the most pathogenic species of demestic sheap, where it produces
fatal infections in lambs (Smith et al. 1960). It ocourred only in Wildhorse Island shaap
in this study. Eimeria granulosa and E. oving occurred sporadically in the Sun River
and Spanish Peaks herds. Meither species is regarded as highly pathogenic in domastic
sheep (Levine and Ivens 1870). Overall, the possibility that coccidiosis prasently exists
as a clinical problem in wastern Montana sheep seems remota. Nonetheless, the
prasence of moderate to high leval coccidian infections in approximately half of the
Sun River and Wildhorse Island bighorns examined indicates that the potential exists
for symptomatic coccidiosis to occur whara heavy ranga use occurs on a ragular basis,
Routing diagnostic testing involving periodic fecal analysis supplemanted by necropsy
data whan availabla appaar ta ba tha bast procaduras for monitoring parasite levels
and datecting significant accumulations of gastrointestinal parasites requiring
management intervention.
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