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E‘:I.'HEI Fifry=thres sowmtaln goat from In and near Willmore Wilderoess Mark were examined for
parasites betuveen 1970 snd 1974, Sevencesn species of balsinchs (12 sesatodes, % cemtodes) amd

1 specisn of tick were recovered. Twenty=five bighorn sheep from saricus paris of Alberea, amd )
goat {rom Bricish Colwmbin alse were sxamined for helminghe. Thres belminthe,

schusakevitschi, Avitalling sp. snd Nemscodirus daveisml, are mev hoot rezords for goat. Saversl
meaBuUr RS Wers used Co compars Tedulta of che present atwdy to choas of other atudies of mowncain
goat and bighotn shéep vhere overall helalnth fauna inforsdtion was recordsd. OCensrally seustals
goat and bighoon sheep have: 1) simllar mmbers of helminth species, I} many helainth specles in
eommen, and 1) are sccidenral bhosts of & few ochers. Ssversl host populations such am bighomn
dhowp of the Hacional RAieon Rsmge, Moocsma, and the {ncroduced scwncain goat of che Black Wills,
South Dekots, have uynique helmineh fsunse, sose of which wers probably sequired from ungulaces
alrasdy escablished there. The role parésices may play in goat=-shesp Interscriom ls dlscuased.

The mountain gost, Dressoos spericanus {(Bliinville), and Rocky Mountain bighoen sheep, Ow
uim I:l.ﬂ.l.ﬂllﬂ.l Shaw, shara tange in moch of mowncainoos ﬂh:l‘tl- Oaca ﬁ'ﬁim lri.tE l'r_IH#'Ic
appacts of this syspatry such as divect compecitcion are nop-swistent for Alberta and scant for other
areas. Nopecheless, the fact that goat and shesp are seen fogecher cossonly In che scuncaine of
Alberea raimes some Interesting questioms {or paramitologists, the msost obvicus of vhich s ohether
or mot thess hoata “shara” parasicaen.

The croas-lnfsction capabiiitien of paramités in sympatric hodats atve bameéd. flracly, &n the
mamumpiion that the hosts have porasltes in coson. Unfortundtely the dats base for helsinths of
both ssuscain goac and shesp s small: only & hulmil'ul_. of studles have dedlt with overall parasits
faunas of either hosr. Kerr and Holses (1964) and Boddicker ot al. (19T1) presented petcent
prevalence dats for helminths and ectoparasices of T and 28 sdulr goar from wesr cencral Alberta
and the Black Hille of South Dokota, respectively. Others saoh 8 Cowan (1951) and Brandborg (L553)
predantad & chacklise of che peresiter of geat frem variocos areas.

Farasite studlies of 8 . canddensls have emphasized lumgworss (Dhaey st al. 1973, Hilles
et al. 1974, Forreatar and Lirtel] [976), but several surveys for helsinths (Recklond and Senger
1967, Uhaey and Holses 1971) have besn conducted. The literacurs on parssices of sheep and goar
hag besn rovisved by Post (1971} and Coolay (1574).

1LY



fatween 1970 and 1975 cha Dolwversicy of Alberca and Alberta Flakh and Wildlife Diviaion
cooparated fn m study of the hel=minth and tick parmsites of 53 sountain goat In wnd pemr ¥illmoTe
Willdern=sn Park wesc cenrral Albharrs. Tha study wam mndertaken to decarmins the prevalence and
intensity of parasites of smintain goat from this region. This report sessarizes the (indings eod
gdds cemparative dacs from 8 bighorn sheep of several Hatiomal Parks snd Yill=ers Pork o Alberza
mnd EATea poat IToE Kaorenay Macionsl Fark, Smitish Calusbia.

HATERIALS AND HETHODS

Willmore ¥ilderness Park comprisss 4600kn® and 1w located on the Alberte=Aritish Colusbis
sprder north of Jawper Satiomal Fork (Fig. 1}. Appromimately 250 gose wers present Lln and near
the Fark whes the study begen (umpubl. records of the Alberca Fish and Wildilfe Division). The
climace, topography and vagecacive associscions of the region have bean described by Kerr (19650
wnd MeFeeridas (1977).

Inicially 13 goac werw collected in the Park hetwesn April, 1970 and Decesher, 1970 by per-
wonnel of the Fiah and @ildiife Divimion. Fouar ochers weare collscted in che Syncline Hille which
sre located Just outaide the Park, mear the new town of Grande Cache, snd approxisately #lm asst
pf Mount Mamell (Fig. L) in Jume, 1571 snd Jameary. L972. Sasplew were caken from 34 onher goat
killed by huncers lo Hillmore im Occober 1973, 1973 snd 1974, GCoat vars examined for sctoparasices
in the fizld, but Incernal argana were frozen wntil chey could be sxamined im the labaratory. Agé
of gaat wariml fram Y4 to 134 years. but aaly thiee goal were less than o years of age.,

Three gpoat kide with severe coptaglous scthyma (= soremooth) (ses Ssmoel 1 al. 1975) ware
callacred from Soune Hardle, Eooresmay Hacional Park (Fig. 1) and froren im July lﬁ]. Fabruary
amd Aprdil 1573, amld esamined im 1871,

Complate viscera. or parcs thereof. from 28 bhighorm mbheep of westers AlBerca wvars axamined for
felminche betwesan May 1968 and May 1971, Twelve camd Ives Jasper Wacional Park, thred fras Bantl
Hatisnal Park. adm from WHacercon Lakes Natfomal Pack. thred from QilIsors Wildéraeas Park, and bwo
from wnknown locations i Alberta. Ages vacled from 1 to 10 years of age.

Gasrroincescinal tracts aod lepgs of gosc acd shesp were susained for helsiatha (snd chods
heiminthe handled) following the progedures of Fillmore (19617, Uhaey and Molmes (1971), and
Unazy gt al. (1973).

Varfous seamures warTe used fo summarise results and to compard the helmingh Faunan in goap and
sheep of Alberta with results of other pablished surveva. Thess Seanures afe:

1} chw prewalence (parcenc of the sample infecced) of che paranice;

1} che median incensity (sediam ousber of Individenls per infected host) of the parsaitce;

¥) wpecies richness (the sbsolute number of specice im & collectien (Teet 19780

&) an index of similaricy (parcent rimilscicy) of species composicion betwveen pairs of samplas
(= studiss), caleulaced by converting the prevalence of each species of helodnth récovered From
a nasplé Co & percenbagpo of the tofal prevalénces of all apecles, saking & slmilat conwvecalem
Eor the ather ssmple, and sumsaing the ssaller of sach waloe for helminths cosmaon to both
ma=ples;

5] che wise of che popalacion of & parasice sxpreased a4 the produst of prevalencs and sedisn
Lntensdtyi

8} the relagive sbundamce (i.s., the percentage that wach specles coniributed to the total punber
of baleinthe of o semplel enpressed oo parasice prefilen (Chasy and Holmen, 1971}, and

71 Simgsan’a (1949) index of diverslty. calculaced as:

= 1
it l‘l'uf’!-

where T = the pomber of worss of esach species of heladnth recoveresd from a sample, and ¥ = the
onral wosher of worss of all spacies in o sssple.

For convenience of discussion hostm have beom categorized sccording €0 Dogied (194&: 437) me
“aain", "secondary™, or “accidencal®. Miowrver. usage hatae im not confinmed o the mrricc Jefimizicna
of Deglel. We consider the "mals hoat" an ene where the parasite s soat "abusdant”™ (see ousber
abovel. the "secondary boat" as ooe whete the parasite |s less abundant, and the "sccidental howse"
am one rarely infected. We are por fsplying, as Dogiel doew, chat oormal growch of the parasice
s dnhiblced in che secondary hosr or chat the secondary hoat ds an "sbnorsal” hoat.

REEULTS

r 1 af £ Parasi

Seventiein species of helmintha (12 u.tl-ll!nﬂ;:.i % ceatodes) and one specles of cick were
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recoversd during axaminacionm of 3] msouncain goat im or near Hillsoras Hildarmens Fark “.'Ihll ils
Ain specles of halsintha lscluding ons, ‘h-ighuE Arsamnds, Bst found in goat of Willssre Park,
were [deniified from three young gost (two, nine and nine sonths cld) of Hount Hecdle, Ecotenay
Harional Park, Bricish folushis. Complete tawonosde citstions for aach parawite are prasanced in
Table §. Only Trichuris schumakowicschd. Hesatodirves davcisni, amd Avicelline sp. ars nes hoscs
for goat alchough 7. cressnon was lescribed Ehlit :I.ﬁﬁE Trom spuciomns of this stwdy.

Table I: Provalence and intemnaity eof infection with balainchs mnd tlcks of sountain gosc.

== Willsors Park ATed -~ ———— Hount Wardls —-—

Farasite Prevalenece m:}l‘-:: Frevalence ﬂ:}tﬂ
Hemuboda:
Protostrongylus cushi Diksans, 1937 as(Taf 1o(1=-350° 333 1
P. sEilesi Dikeans, 1931 &1063) — 1 e
Marshal lagis marshalli (Ranwom, 1907) ¥(a7) ¥ (2=128) 67D 4230202, bk )
Gursrtagis clrcumcinced (Seadeloann, 1884) {87} 184 {8-20541 IETY BEU(04, hi4)
0. peeldencalis Rannom, 1907 30 (80) 701-29) 300) -
g. Erifurcaga Ranaom, 1907 0(77) 10(1=132) 1000 -
Talpdormagis: devcisat dndresws aod 10671 L(1-72) 100} .

Batubaldin, 1954

r:'i;;!ii + Outercagia snd Teladorssgie a0f1o0) A7 (I-21516] JET) B750490,1261)

famn]ea
Hematodieus divtisnl Crigveyan, 1949 12(3) 1 300} --
. helvetismuw Hay, 1920 3243 3 300y -
¥. msculosus Becklund, 1963 13(82) 53(1=844) 100 & {2=496)
Hesarodirus app. (femalea) 1385} 62 (1-1062% 1iB7) 225(32.845]
Skriphiness owvis (Skrjabin, 1915} Zh{d) i? {0} -
Trichuris wp. 28013 1 100} ==
I. gpsesmos Kalght, 1974 28403 - 6T THO34, 122D
I. schusakevitashi (Savinkews., 1967) J8({7) Bile11) I —
Coatodar
dritellina sp. Gough. 1911 119} A(1=27) 1) -
Monlenin benedind (Manlea, 1079) R L] 1{4=171) 30 —
Unidencifisd Anoplocephalides (190 — A(33) —
Thysanosoms sceinioddss Disaing, 1034 FR R LY E{i=1h1 I(aTH 11
Tasnla hydatigena Pallas, 1768 M1y 1eLy 300y -=
AnChropode
Bermacenior spderpenl Stllea, 15908 18417 1{1=-33 Jgay -

Prevalence = Number goat exasined (¥ infected): sedlan Intensity and (range).

Tuenty-eighe of the 31 goat vers emamined ln thelr entirety. (For example, only the lumgs
andfor Liver were avallable for 20 goat.) Where cosplete examination of goar fros Willsare was
FoEEible, 4 mean of mevan apeclés (range 1-11) of parasites wam pressnc. The youngest gost
enanined (Irom Mount Wardls, ses above) had only Four Mesatodines msewlosws while the #oat with 1
Apecien wan a thres year old male in good condicion. The cotal helminth burden fn goat of Willsors
fanged from 37 to 3114 (medlam T20) PET BOAEC.

Thirty=-siz goat had Procostvongylos rushiy 38 had F. peileni (Teblse 1). o accesat wad sode
to count F. sedlesi directly because of their parenchymal lacation, but a general assessssnt of
the sxtent of infection vas made folloving che sesdiquactitative methed of Pillsore (1981) which is
based on the surfoce aren of che lung with lunguvorm lesidns. Follewing this cecholque 7% goat had
"lighe" infectfons and ane had a4 “hedvy" infection. Twemty-two goar had boch parasives.
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Five spocies of abomawal semavodes (sea Ma lagis, Ostartagis and Toladorssgis of Table 13,
thres small inpcestinal nesacodes fadirun) and three cascal and Inrge locescinal nemwoodes
Iﬂiﬂiﬂﬂl and Trichuris) wvera [ + Ailult siles of Ostertagis circuncincrs {(famals némacodes
in t w= small Intestine were nor i{dencifiahls ar the species level) comprised 83 par-
t_n;_luf thm_-hmu-l fama, while adule =ale ¥, =sculosus dominated (#9.5%) the nemacodas of the

inces %

rincn wikh r 5 [ rarasicas

Parasita Cindinge for goar of the Willsare Park ared wete cosparued to other goat studies in
Albartd (Kerr and Holees 1966} and South Dakota (Boddicker et al. 1971) and sheep scudies Op
Alberts (Ehis study, Mhaey and Balses 1971) and Montana (Forescer and Senger 1964, Becklumd and
Senger 1967). Data for sheep of Alberta and goar of west central Alberta (Kerr and Holmesw op. git.)
are summarized {m Table 2.

Table 1. Frovilesce and incensicies of halsinchs of sdelc sountein gonc and bighorn sheep of
Alberta based on presest and previous studles.

-Mtn, goat- Aighorn Sheap
Karr and —hasy and Holoss 1971
Paramite loloes 1964 Nunher ulh Nomher l:l-lh
Frevalence parasices Prevalence parasices
P. rushi ) i 33( 30" 7{1-20) 6 (a8)" S(1-14)
P. szilesi ) J309a) - 26(92) -
H. mrahalli Tihd) 26 L100) 1aS(=1210) T6(l00) 143 (20=085)
0. circumcincts 7108} 2413} 19{10-50) 1A£25) 1844 (3-279)
0. seeldental 7071} 24 (b} 2502-240) 161871 204 2-710)
D. grifarests T{TL 25007 - L&l -
T. davtisni T{28) 246193 4{2-40) 16{8) -—
Daterta ard
ipp. (famalen) - 2601000 26303-1990)  1EL100)  262(43-2526)
Capallazis wp. 7021 2504} - 17(m --
rmarodimis archari Sokolown,
194l bR 15(8s) LS8{1-1318) 1HiTe) ADE1-289)
8. davtiani 700} 250523 18£5=180) 17433} L0 1=104)
M. maculomus 786} 2504) 4 170 ==
H. oiratisnue Raewakais, 1929 LEL 25(84) £T{1=1290) 178 13{1=270}
8. spathiger (Raillier, 1894) 10} FLTH S 191=12) 17¢18) 3{2=30)
Mesatadivud spp. (femslea) -_— 25(84) 152 [=2850) 1709} a2{1=-1231)
E ovie 7(18) 1508} 1 15¢27) 197 (2-1000}
Trichuris ap. Ti14) 2500) - 15{0) -
I. schusakovitachi — 68" Mi1-3711 150471 LB(7-57)
Homisrin ewpanua Rudelphi, 1810 T{a) #12) 3{1=40}) 17012} 21-1
I. sccindoiden 128y 25(0) - 1740} -
Wyasinia temspl Scott, 1941 7{0} 25141 1 17403 -
I+ brdatigena 7114} 50200 2{1-3 1507 i

Meumber amimals examined (pereent infected).
iam incensicy and (ranga).
aally fdantiffisd By Thazy and Bolmas (1971) aa "":I'__. avia™, bub recopnlesd as I- w
by Knighe and Uhazy (1973},

Five helminchs of goat (Tables 1 apd 1), Osterragis crifircars, MNesscodiros helverissus,
Hopilexis bensdeni, Avicelliss ep., snd Thysssososs sctisioldes, were not found in sheep, while
wix wpecies of belsinche in sheep, Copillsris sp., Nematodirus srchari, N. girstissus,

#. ppathiger. Mondsszla sspanss, and Hyominia tetoni, were mot found fm goat. Ten spociod were
comman & Bath HOREA.
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Provilencs dacd (Tablam 1 and 2} end pacanics profiles (Fig. I) for poac and shaep in the
Willsorw Park reglen shaw that 0. circuBcincta was the moat prevalant and relacively abundant
paranite of goat and Mapshallagia sarsball] of sisilar position in sheep. Adult males of
M, marsha comprised &% porcent of the small iotestinal nesstodes. Fow other paramites were
abunzlanc chough !. maculosus cosprissd mine parcenc of tha goac fauma. E_m}_l_midlmlil
was prevalent in both hosts, but concributed litele to che relative abundance.

Indexes of similarity, viich cospare Melminths comsen to a4 pair of sasples (= studies). wers
datermined for the thres and four Enown goat and shesp studies and are prasanced in & “crellis
disgras™ (Fig. 1) follouding Bolmss and Podeata [1968). BHigh valuss which isdicate similar fausas
ware found betwesn the two Alberta studies on goot [B58) and the two on sheep (39%). and, unexpece=
wdly, barusan goat of che Aleck Hills ond the sheep of Eildhorse Island, Soncana (91X). Sheep from
the Hatlonal Rlmos Range, Moncans, showed ralacively low percent aisilaricles zo all other popula=
tione and were woet similar (67X} to che sheep at Yildborse Imjand, only Adim awsy., Nighorm sheop
oF khim wudy (termed Jy =0 Flg. 3); eollected im vamgee slther shared with geac of Alberza wtudles
oT near thes, abowed higher parcent sisilaricies (73 amd 70X} wich gosc of Alberca cham did shesp
from sore dlpcane locaciona I'J;ll 6] mnd 58E).

Limgworss, partlculicly P. st{lesl, wete prevalest in sheep and goat of Alberta snd elsevbecs
[(Table 3). There ware few similatricies betwesn scudies whan the mubjeccive sendquancificacion
techaique of Plllmore (1%&1) waw used. Ths cechnigue of Forrsscer and Sanger (1844) of sulciplying
che lengch of sach lesion by (ta widch im ordsr o deter=ins the totsl ares of che lasion, ia
probably & more spproprisce vay of aseessing infections of F. scilesi.

Table 3. Fravalsoce, iocenmicy, snd escizacion of cha extenc of infection of Protomsrongriul Fip.
for saveral populaticna of sountain goat and shaep.

Fravalanca (X} Incensicy | ! prilanl infesccions Cermsid
of ¥. rushi

F. atilasi P. rushi Hd, M Lighe Hodarate Heawy

Goats

Mr. Masell, Albarea” 15"
¥illmore, Alberca’
Mlack {11, South Dakora™ 100 i1 30 23 7

Sighorn Shaepr
.I|.1.!J-|.'Lld

Alberta and T
Briciah Colpmbis 1

Honrana® 53
alerade” a8

L F ] Wl i i 15 a

e

-

iM4 = median, Mo = mean
Karr and [Himes (19646)

Warr and Halmsa (1066) ldantified lungrarsa wly & 'Tm!lltm!llﬂ [T i
'Thll- mEudy

:Indd.lc'k-r et ﬁ_ {1871)

haxy ec al. {1971)

Vorrestar aml Senger (1884)

“pillmore (1981)

The abomadal and iInteatinal fawna (nématodod and cestodeal varled savkedly in presence and
provalencs betwesn populatliosns. Wo specles of helzinth from the shomasum or ssall intestine was
common to all popolacions. These differences sre sandly visualized by comparison of the percenc
pravalencen of helninchs in goat of Willeore Park and che Black Hills (Fig. 43, Fourtesn spocien
watw Poumd dn che abomadus of emall (sceatine of these goat, bug they only had sim In comsn.

Thi saasute of the alze of the pepulacion of parasitas of Alberta abaep and goac wan determinsd
by the product of prevalesce and the sedlan fatenalby (Table &), Parasltes ware then categorleed by
host waing: 1} this “eessure™; ) prevalences of I'. stilesl and T. oressmowm: snd 1) prevalence
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Paranice profiles for sountain goat of Willmere ilderneas
Pack and 13 bighorn sheep of Willeore and Jaspat Ratiomal
farks Baped on cotal number of worms = LODY. Data Ffor female
nenatades of the sbomidcs and small latestios are mobl dlaglayed.
M = Marahallagls marshalll: Oc = Outertagis circuscinctas

O = 0. gecidentalfst O = 0. kciforcats: Td = Teladorsagian
daviianii Ha = Hesatodious apchacd: Sd = §. dawciand; HWh =

B, hilvotianse: M= = §. maculowis: No = 8. ofracisnus;

Bn = . mpachiger; To = Thysanosoma sccinioidee; & =
J.!l_l._!l'!_l._t_I_g..l Ep.; M = Momledla beawdenl; Me = l_l!- ® sa

th = Tamis hydatigenai 5o = Skpisbimema ovid: Ta = Trichuria
pehymakavicachi.
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Figure 1

Tralilis disgres phoving Indgwes ol similaricy betwvesn the
halminctha of sowmcsin goat snd Bigsorsm ahaep. BL = Gacional
Blson Ramge, Momtama; MU = Mount lamell, Albertay WLLL. =
Willstre Wildermean Park, Albereag Ji = Jaapery and Willsere
Parks = ihis abwslyi 47 = daaper Naflopnal Park amd vicinicy
(Uhazy and Hoces 1971): BH = Alack H1kle, South Dekoras;
Wild, = Wildhiiems Island, Wonrana.
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Figure &.

Fercent pravalence of helminchs (o seentain goat of Willsore
Wilderness Fark, Alhsrca, and Ehe Mlack Hills, South Daksca

(Boddicwer et al. 1971); Pr = Protpetrongylus puabif
Pa = B, seilewi Ons = Ostorcagis ostertagle: Ta = Iricho-
pErongviug amel: Te= T, colubriformis; Tha = Thysanonama

pctinioides; v = Desophagoptesun venulosus; T = Trichuris &3,
&11 other abbreviations aré ekplainsd an Flg. 2.
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data for other wmgulates avallable [n the literature or from our wnpublished files. Five specias,
::L rouncincoa; g.- trifurcace. Tl].lﬂl.‘.l.ll!.l daveimni !. maculoses; mod T. orasmnos (noc shosm on
ﬁbﬁ 7, were clearly parasices of goar and 1{kely are m?m In ochet mounrain wngulaces oot
exanlned dorlng this atudy. Three tapevorss, Avitellina sp., H, benedeni, and T. actinioldes, vers

foynd oply im goat, but kave been reported frow hosts of other aress or close relations chat are
prasent iz Willzers Park (Soddicker amd Bugphizme 1989, Flook and Scaneom 1969, Allea 1971).

Tabla &. The sias of the parisité populaticna in goac of Willssre Wildéensad Park and bighorm aheep

af Albsrts.
e Provalonce « Madisp === e eene Bl CaLegary
Imcenmiey
Farssitsa .
Goat s Elis Main Sscondary Accidental
F. puabl T.B 1.1 1.1 G 5
M. marshaili 1 149 145 & G
Q. elrouscincta B Ia 1.3 G 5
O oceidentalin 5.6 10.7 77 5 [
0. trifurcata 7.7 1] a g
T. daveismi 3.7 a 2.3 G &
Capllliarin mp. a a 0.1 ¥ i
H. archari a & 1] 1 3
B, daveiani 0.0 5.3 Tk $ G
M. helvetianus 0.03 a a 0]
N, mdeulssus LE.5 o L (¢4 5
. oiragianas a 11.4 39,1 5
H. spachiger b =5 1.5 -
5. avia a.7 532 a.d 5
I: schmakovicgehd 0.4 5.3 138 i
Avicmli]line wp. 11 i a a
M. benedsni 0.2 B o a
M. gxpansd o Q.2 a.4 ]
T. astinindes LS a a G
E. tetoni o B 8.9 %
T. hydacigena 0.1 .1 a4 g=-5
"'!I"Il!l.l atidy

thagy and Bolses 1871,

Belaiatha clearly of bighorn shesp were M, savshallil, O. sccidencalis, H. archari. M. daveiasi,
H. piratianus, T. schumskowvitschi, and W. tetoal. Two, N, spathiger end Y. expensa, were Found only
I mhedp; bul IE small alze af thelr populations and known host distribocions suggest thac chey
may b abundant in other wagulates. Categorization of P. scilesi, ¥. belverisnus, Capillaris sp.,
Skriabinens ovis, and Teania was difficulc becsuse of sinilaricies batuesn ep and gost,
sbundance in only one af the = pE s (5. ovia), or extremely low valuss suggesting scquisition
Erom hosrs orhar than sheep and goat.  Cyoticerci of Tesmis hydatizens vere prevalent In sheap and
Hp-t and rtﬂl;bh ofccur in all specise of ungulaces of Alberta (Scelfox 1961, and unpub. data of

+ M. Semoel ).

The diversicy of prrasiten of goat amd sheep wan detersined uwelng speclies richiess (Peet 1974}
aidl Simpaan's (1749]) lodex (Table 3). Sispeon’s fodex con be umed o test che hypochesis chac the
specias Io & mample from ooe ares are sors squitably discribuced chan are chose in other zasples
(Bolmes and Podescs 19683 . Low indeses inidlcate that the parasites are equitably discribeced in the
parasiis cosmmity snd high indexes suggest that a fev heiminch species domimate tche comsunicy.
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Table 5. Species richngss (5 = pusber of specice) amd Simpeon's index (51)

of mouncain Eo4t and Dighorn sResp.

for weveral populations

Fymber
hoasts
Sbudy Arsa Refarancs g gL Examinad
Goat:
Willsare Park This atudy 17 et 5 |
Mt. Hamell Eerr and Holees 1966 L3 e ]
Alack Hillas Boddicker l_t_l_l_. 1971 16 _— I8
s Hardie, Briciah

Colunhia Thia atudy T — 3
lanff-Jaspar Hat'l.

Parka, Albarts Cowan 1950 15 — 10
Ldabhe-Hentana Bramdborg 1954 5] - s
Shewpr
Alharoa This stady 13 V2 L
Aligrta—-Sritish Colusbhis Uhazy and Holmam 1971 L7 .11" J6
fac'i, Biscn Mange, Honcana forrester and Sengor iﬂ#h 1“ A0 11

Backlund and Tamger LPAT 7 11
Wildhoree felond, HMoptasms Forrester and Senger 1964 l}! Lk 9

Backlund and Semgor 1967 J §
Sum River, Moorans Formestsr and Senger 1984 ;}! - 55

Bockluwsl and Sengar 19467 7 1
:nnlj' computad for 11 shaep ftem in and mear Jaspar Neciooal Park (Unazy 1969).

Forreater and Sénger examinegd lungs enly.

exncluding the caccum apl large Intéating.

Becklund and Senger sxamdned pastraintestinal cracts

Specien richness was 13 or highsr for all buc one populsciom of shesp or goar in which 10 or

more snimale ware sxamined (Table 5).

fiwpeon's iodes was high for the melminths of gost from

Wililmora Fark, and shaep frem Wildhorse Imlond and the Haclomal Bison fange, Homgana, apd low [for

shasp of Albarea. The poar fauna wak dominated by . Eifcumc

H. spachilger domlnatmd the faunas of the tuo ardas af

DISCUSSTON

(Fig. 2}, wvhila H.
tana (Becklumd and Fanger L¥6TI.

Thin in the third report that presents imformation on prevalence sndfer numbore of haiminthe

#f tha Eacky Mouncadln geat.

Twanry=owo wpecies of hal=miache hawe been ldencifisd frem goar Lf

ldentificacions bassd on egga and larvae (Brandhorg 1955) arve deleced, whils chirey speciss of
hulainths have beon ldentifled from the Rocky MHoustain bighorn ahesp, 1f recorda from abesp In

wmological parks and possible errora IHEEE:{!;EM"’“ Prntostromgylus El) are deleted
(Racklund and Ssemgar 1567, lhary and Holmes 1971). Wa foond four lp.djlfn?_% davciand,

B balvecianus, Honlesia benedent, aml Seicellina sp., not found by Eerr and Holsea fi, #van
thoogh their study area (= Mount Mamell) ie lese than Bks from locations whern some of our goat
ween collected (woe Fig. 1). Movever, they oaly collected seven adult goat{ five from Mount Hamell
and two Erom an isslaced band ag Pinto Cresk, 56ka easc of Hownt Mesall. We have sssumad chat tha

iaf d&p. and Triohi ap. of Esrr and Bolssa (1966) Dncluded ehe E. I.EHI. £+ l'l.llhi
%ﬂmnl our study.

This i{m che firac ceport of M. daviiani {only 1 sale wam recovered), T. schumakovitschi, and
avitalling ap. from souncain goac. ﬁ Tricha orasmnos fomd in owo goar of Mowmc Kardle (Table
1) ware described as @ nev specles by Knight (1974), The Trichuride raported by Uhssy and Holmes
(1971) from bighorn sheep as T. gvis proved o be T. 3 kovicschi (Enight snd Uhazy 1973},
previsuily koowa aaly feom demaatic sheep of sascern U.5.5.0. (Savimkowa 1947). GSisilarly, this is
only the fourth reporet of '%. iani in Morch Aserica but Lt is & commcn paramice of desemtic
sheip and goat of the U,5.5.A. und and Senger 1967). The Avitellina sp. of cthis study is very
winilar to and may be A. srceica (Kolmakow 1938}, praviously reported from redodesr ( {fer
tarandus) and Siberian roe deer (Capreolus pygargus} in the Zovier Unloo [Spasskii 1!51;. woodland
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earibou (R. £. saribou) are sympatric with goat of our scudy, but Avicel has nat heen repacted
feom thes (Cowan 1950, Low 1976). The enly previows Norch Americen record of che gepus Avicellios
is from the barren-ground caribou (Gibba 1960).

It im clear "that P. stilesi and P, fushl are Eairly host-specific and sccur only IR Rative
sheep and goats of North Americs™ (Forrester 1971). These lumpworms, particularly P. stilesi, “are
isporzans in producing the lungeors=pasmonis cosplex and in che history of the Sorth Anerican
bighorn shaep” (Uhazy et ml. 1973). The “Discussion™ of che Uhaszy st al. (op. cic.) paper is worth
conauliing: ¢ presescs n interescing, somevhat hypothetieal pleture of the role of lusgwors in
thils complen.

Altbough sountaln geat have burdens of lungworms similar to those of shesp (Tables 1-13) and,
charefore, say ba (nwolved in the sose disease srodrose, no die—offs of goit sinmdlar to thase af
shrep have besm reparced. foddicker ec al. (1971} found “masmive™ lofections of P. stilead In tha
ligngs of rwo gont of South Dukots and ﬂ-?.l;h.lﬂ.l.l. @ "huavy” [nfecction in ooe 12 yeer old (eanle in wecy
paar condicion collected inm April, 1970, suggencing thar lunguorss =ay concribuce to mortality af
Individual goaE.

1t wam not surpriaing that tha tesulcs of cha ows Albares atudies on goat were similar,
particularly since sany snlsals case from ad)acest mountaln ranges. However, not all adjacenc
popilarions of the sane bost have sl=ilar faunss: the belsinth fawnaos of hlghors papulatisna ag the
siational Mimon Kange and Wildborse faland (only Sékam apact)] wers tesathably différeant asd had oaly
!., l.'lil.'..'_l-r B, rushi snd eymtiessel af Tasnls Hﬁl:illg in comson (Forrester and Senger T,
Backiond and Senger 1987).

Manff Macdonal Pack was che origis of cha “Slsekhille goace™ (Boddicker #c al. I8T1) and che
bigharn sheep of the Haclonal Binom Range (Becklund and Senger % EEE.L Although the lacter
authors thooght that the wilijis feons of the N.B.R. population y ba"™ talaced co che harvd's
arigin, iz is provahly an wmimportant fector (Phasy and Balesa 1971).

Boddicker et al. (op. eit.) found five species, Trichuris sp. (“probably T. ovis™).
oetartagia, Qescphagostomum venulowsm, Trichestroogylus sxel, snd T. colubriforsis, chac have not
been reported Erom goat in Alberza. The opinien of Boddicker st al. (op. sit.) and Ukagy and
Holews (op. cib.) wan that some parasites wers probably acquired free vild and domestic ungulates

already astablished on the Alson Hange and the Black Hilla. Oata a8 in a cemmon
paranice of prooghom. Aatllocapra gsaplcans, sule dedr, ous . anus and catcls of Sauth
Dskors or Monemps (Boddicker and lugghins 19649, Sorley et al. 1970 and Varley and Eastace 1972).

comm venuloson (v & vell keown parasite of dossscic snisals and was prevalenc in

Oesophagos
wvapizd (Carves capademsin) from the Black Hille (Boddicker snd Rugghings 196%). Soch T.
colubriforelis and T. azal vers rava in Slack Hills grat, but are vell bnmn parasites of dossatic
Iivastoch [Dacklund L ) and suls déar [Worlay and Ewataca LU7I).

We are ammuming that tremaplanted gosl Cake doee paranites wvich thes that will basons e@tab-
linbed on new runge {example, ¥. maculowus), acquite med parasiien [vom ungulates eatablished there,
and lowe mome, 1 the trichurld of South Dakota goat i "probably T, owis™ ssd not T. aressnos
or T. schwsakovitwohi of our stody, five (s sbows) pavawices of goat of the Black Hills wers
probably scquired from estsblished ungulates. Bpecies prevalent in gosc of Albsrca and likely
transplanted wich thair hoac, but which are now absent in goat of cho Black Hills, inclwle
M. 111, 0. socidencalis and T. deveiani. We would have sxpected that H. marshalll apd 0.
oecidentalls would have baen reacquired Irom bighorn shesp of the area (Doddickdr and Rugghine 19693
b since goat only share vange wich sale deer. waplitl snd & fow whitetall la the Black Hilla
{Richardaon 1871), chis has noc heppensd.

Covan and Arimk (1949) sceribuced the bligh prevalence of nessacodes i{n wmowocmin goat to chedr
habit of fraquencing natursl mineral licks with other sountain ungulates such as cha bighomn shaep.
This assisption implies that specius of helminthe are exchanged betvesn the two haste. Bighom
Abesp and sountaln geat of Albérea have L1 of 22 specles &f helsinchs in comon, bBut whather o not
any scteal aharisg accurs Temalnd wknodm. Rédelts of Presidents and Weapp (1971) lew [He
viviparus of black-tailed dear nd cattle, and Baker gt al. (1957} for trichostrongyles of black-
calls and domssscic sheep soggest chat exchanges are limited. Theso and moet studies af ¢rosa=
gransmission sre concernsd wich che wild rusinsn: ss » concribicory faccor in the spiroociology of
halminehie (nfection of domestic livestoek or vice werss (Dunm 1988). Tf Dumn's "crulss™ chac
"the greatast risk o @ dossscicated sheep or Bovioe Is oot @ vilé romimant, but smether shesp oF
hevine" 18 acceptabla, than parhspa a simialr zruies exiscs Batvesn wild mminames.

Barhehons (198%), In & papeér larvgely fgnored by paramicologines, "arguad convimcingly chat
cosyisrence batween two sammal specles Is possible 1f one harbors paraaites that are sore
desrruccive to the other than to itself. and If the habitat is petchy with respect to parasics
discribution” (Comnmll 1874}, T applied co syspatric populacions of goat amd shesp one of several
of their respective parasites, ro which esch hosc would be relacively ismeme, sowld sdverasly affeer
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its compericor. OCormell (op. cit.) =laborared on how chis mighe happen and concluded thar distribu=
chonal gaps bhatwsen the hosgs sar resuli. Uhether soch & mechamiss i cpecating between sheep ond
goat is, perbaps, wild presature speculagion, sisnce dags on cospecition or any incermction batwesn
these hoses are scant (Kleis 1951, Cooley 1976). The idess of Barbehenn {2p. git.] are introduced
hera becauss, as Gornall has stated for comparison of two chickadees {Parus spp.), they "provide
soss compal ling argusentd 0 look beyomd etnventional compatlitivn theory for the sowwers" to hoss
distributional patterns: Perhaps we shoold take s differenc view of Im:ulEE“lul wpp. of bBath
shomp End goat and chelr pathogenicz propearcies when self- and cross=cranemitced. Such experiments
sbxiald b preceded by sarphological stedies of che Legevrme to guarantes that goat and shedy Bave
the samy wpacies. [f lungworms and/or cther parasites are mot inflesmcial for shaep or Eoat on
metive Tange. parhaps theoe lmceractions will Ba isportant In areas whars goat aod ahasp transplant
Proframa aATd wndeTvay.

We are grateful to the many Rativeal Fache Eardems. Alberoa Fish and Hildlife Dilvision parscunal,
and hunters vhe provided carcamsss for examinacien. . HeClyment provided excellenc zechalzal ser-
vice in che Fleld and laboratory. This study was dupported by the Hatlomal RAsaearch Coumell of
Capaila (Operating Grant A-S601). Alberta Depaciosnt of Recreatlon. Marks and Wild1ife, and the
Canasdian Wildlife Secvica.
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