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F1o]J' ptudY -- ;Kootonnv llnt1onnl PC\r}S 

On October 11, 1966, Dr. Er1o Brouehton, with Mr. �ohn 
t:itcl fox, p roooe dol! from Ec!ttonton, Alborto, to Kootenay I!c
t ional l erk to 1nvoet1goto apporcnt dioocoo ln tho bishorn 
ohcop or tho S1nclo1r Fo oe ort'tu. Dr. D1·oUGbton spont oiabt 
doyo 1n tho c.roo. 

(l) 

Hoocnt roporto from tho rooidonto ot tho nroo 1nd1oatoa 
mony of the aheop wore eough1ns cnc2 o poarod to bo 1n poor 
hooltll. 

Thoro woro appro:ximotol,y 30 sheep in tho diwn nroa 
when Dr. Broughton and Ur. Stelfox ar.dvoc! . A to\. ot thooo 
ohoep did hove a cough - hcrDh, dry nna unpro4uotlvo - elmost 
a bork. 'l'hoae nn1moln wero nlao in poor bot!r oon�i tlon. 

It woo doo1ded to ottompt tho oopturo of oo of tho 
�orot lookinz individunls us in� tho 002 gun and oueo1nyl
ohol1no ohlo.t:ido ( "fmo otina.., ) cs c. tron�uilizer. .hollowing 
oapturo thoy woro to be to.lmn to tho aheop trQP on� hol� 1n 
El o110<1 od jooant to t1u1 trcw nna g1von a oouroo of trootmont 
l'Jith ru1tibiotioe ("Combiotio" -Pfizer). 

J hoovy sno\vfoll prov�nto4 Dr. Broughton nnd ur. b�oltox 
fro.."l tnk1ng MY cnimlll.s the t1rot day thoy wo1-o in the Pork 
( .odnoo4oy, Ootober 12). Tha noxt doy the tirot nttempt ro
(lultot1 in tho doath of tb!3 an lmcl tuJ o. .rosUl.t ot too nigh o 
doaoao ot the tro.nqu111zor. Tho anir.10l \.'QO taken to thQ Fork 
OOQPOund thoro Dr. BrouSbton oonnuoted tbo autop oy. Tho ani
mol woa o lootot1nc tomnlo � 1 h1ng 127 poundo in r�ir boay 
condition. 

Tho thorooic cavity �oo oxnminod first. �hero wno .littlo 
nor�wnl lung t1oouo lort. Thero �ns o lnrse amount ot ho pot 1-
zot1on in the dopendont �obeo of tho luna. Lcrao oreoo of 
oonoolidotion involve� muoh of the romainins lung tioouo and 
o tow orca ot emphyooma. Thoro ;oro many oi!haoiono betr.oen 
tho lunco and tho rib coso. 

Tho extonoivo lung dnmogo woo probnbly tho roaaon ror 
the nn1mol dying t ro!!l tho tronquilizor. "Anootino" doproaooo 
tho roop1ratary O:lntar one! with ao littlo n ormal lUJ:lG tho 
eniool woo unablo to provent nnorlo • 

• • 



l�D 1�.ormo fn)rc coon in tho port ion of tb.o lW18 
xOI:lincHI. " � .,.. '* 

Tho l1vor woo normal o.oopt tor the prooonoe of o 
tow ooars no c r sult or pnrooitio infoot1on. 

A row potooh1al. bo morrhngoo \roro obcorvad on tho 
hoart and tho bordera or the epleen. 

(2) 

1'ho romn1n1ns body or anne nhowad no abnormal! tieo. 

'rho followins t1oouoo t:oro roto1no<1 for loborctory 
e:u 1nution= luns, livor leoS.ono, blood, r&ooal and troohool 
ouoow:. 

Four animolA \'. ro oo��t nnd trectec!. 'l'hr o \70ro 
onptured followine tronr.�u111zot1on cnl'l one in tho ehoop trap. 

In1t1ol temporctur e wor token or oll nninol.o end 
thon tho tomporaturo of oooh on1mnl woo tokon daily. The 
1niticl te�nercture o1' all anlmola woo around l04 oli' . probably 
duo to oxo1tot1on ot bo1n· oapturod. OubOOQUOnt teqporoturos 
rongod from 100 • .5 to 101. 5o'b'. 

B eod on thV. 6Ppro:x1mnto .uiG}lt of tho animal tho 
�0B£l88 Of 1100!nb10tiO I \,QQ 6 tO 7 r:lJ. eiVOD 11\trotnUOOulDrly. 
"Oo b1ot1o" io o p n1o1ll.1n-atro ptomyo1n oomb1nnt1on oonto1-
ning 200,000 unite of pon1c1ll1n por ml nnd 0.2.5 am of stro�
tonyoin p.Jr cl. i'hn above ao o J w a a<Jclniotoro� t 1oe por 
day for n �erio4 of four doyo. 

'l'b.o on1mnl.o \-.ura tcgcod to permit itt nt' t1oot1on 11' 
thoy ohould ba onueht again following tha!r r lo oe. 

A tot ul or 1'1 ve an1melo, one ram. throe ewoo tlJl� 
ono lamb �iod no c rooult or trcnqu111zatlon� Tho otteot ot 
tho druG ( "llnootino") woe no cloubt oo:n_pounl!e<S by tho ohronlo 
luna oon�1t1on. 'rhoso onimolo wero nll in poor condition o.nt'l b.od 
froquont couchine opanma. 

Exoopt tor tho t'irot do a o.nimal which woo oxcminod 
in thO Pork ooa,pound • tho romo1n1n,a nn1aol.o v.-ero ol,innoa one! 
tho �oortl' and 11cbo rom.ovetl cru! the caroossoo frozen. 

:r. J . 
In viow or the h18h mortality aooooiotod \�th tho 

WJO of tho trnnqu111z r uoooot1n" it c.o felt thot tro,pp1nn 
tould ba a bottor nothod of ooptur1ns tho oheop. An onolosuro 
woo oonotruotod vdthin tho trop oonnootod to tho ohod eo that 
the on1onlo bo1ne trooted would cot no doooyo to br1n6 othor 
ohoap into tbo trap. 



U> 

Tho ottootivonoao of th1o plan \;oo not c!otorm1nac! 
boforo tr. Brol.l{;hton and Ur. Stol1'ox roturnoc! to Edmonton be
oauoo of powor anl'l tolephono oro we reploo1ns otorm dioruptod 
linoe in tho 1mmod1oto orou ot tho trap. 

Tho onroo.cooD v."ere pookoO in ioo for the trip to 
Edmonton. On nrrivol thoro they ��ro ploood in o troozor un
til ohippod to Otto��. 

A report from tllO Doportoont Of Asr1oultU1'o laboratory 
ot Lo thbridso. Albsrto vmoro tbroo ooroceeoo had been sent 
prior to Dr. Hrougb ton ' a vloit to Kootenay woo ovolloblo UPon 
h1a roturn to E4Jnonton. The raoult of tho oano1tiv1ty toat 
1nt'llootoc! that tho baotoriol oraoniam ( Pn�tour9llc op.) iso
lotoa was ro oistont t o  "0o:nbiot1o" . Ohl.oromy aoili woo aent 
to tho l'ork \.art'loa ot S1nola1r Pace tor c�nietratio1. to tho 
ohoop. Pork wardon �linl!lor ho� beon tJho\m hO\t to a<'lm1n1ator 
tho r-.nt1biotio:3 antl ht'lt1 beon g1vine: tho treetmont to tho ohee p 
W111er Dr. Dt•ought on • o tiUlH,rvislon bo fore he one.'! Ur, Stolfox 
loft tho l-ark. 

Dippue ion eng oonolup!on 

Dr. Brouenton r�p ortc that fro� his obsorvttion ot 
eo� 30 cnoop in tho Rea l� Hot wprinsa area the majority of 
tho on1molo op�onrod to be in c ooa con�1t1on. Sovoral nni
mwlo .oro in poor phyoioal condition an tho�o rmr tho an1-
ma.lo wM.oh wo1•o uouolly oboorvo� ooush1ne. :a:ho oouah io c1ry, 
non-pro�uotivo, oo�whnt like a bark in qunl.ity. 1'ha oOU(l,ll1na 
opoO!!l may lost two to throo minuteD on� ooueeo tho on· mol a 
groat ttool ot dietrcao. 

On tho bao1.o of tho result of pootmortel'l oxom1not1cmn, 
Dr. Drouzhton dOOD not beliovo that thia iB n now c1ioeaso 
outbrenk. Ho 1o ot tho o;1n1on this io probabl y o ohronio pnou
mon1o oona1t1on probably 1n1t 1atod loot inter. 

D.r. Kelsall nrrGnGod o mactins witb tho Dirootor of 
tho /ubo.rta Fioh on� 1111�lifo Division, J.tr. o.�. B, �o�mJ.th, ond 
two or hio biolo"ioto, Mr. G. Itorr nntt .Mr. w. hishart. .Ho
prooont;ing tho Con diem WiltU1.to Ue rv1oo �."3re Dr. l{olonll, !Jr. 
Stoltox ond Dr. Broughton. Dr • .r::. Gilohrlf.lt roprooontod tho 
Jilborta Votor1nory Loborotor y of tbe prov1no1al uoportmont o t  
ogr1oulturo, 

Mr. S8ith �oo quito oonoornoa obou t tho hoolth ototua 
ot tho b16horn in tbo Kootono.v 1 ut1onnl Pork croo. 1n particu
lar o.n� in tho reat of tho adJccont Notionnl parke in aonorol. 
Ho wno uorr1oa that tho c ondition may lnvol�e tho btshorn a�eop 
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in Alberta. Ho felt there woe on 1m odicte neo6 for 
tronsmiooion triolc to pre\•o or aioprovo tho oontoeiouonoec 
ot tho oondit1on. 

Dr, Broughton pointe� out that ct the prooont 
timo a spocific dioooco ogont could not bo inoriminntod end 
until W;) hac! ono, tro.nru:lioaion trlolo ,. oula be v:orthloos. 

Dr. Droughton auoe;ooto l! thot it might bo of voluo 
to oonttuct pootcortom c xomJ.nnt!on on o nurubor of bighorn 
ohoop fro vc1•1ouo porto of Alborto, Tno onlmalo could bo 
brouGht ol1vo to tho Albortc Votor!ncry Lnboratory \'/horo 
tboy could bo oxcminod to de tor�no tbcir conornl h olth 
ct atuo. 



Port Il 

�nborPtory oxe�inntionn 

A totol ot oix 1ntoot oorooeoes ond tno oats ot 
luneo ,·:ora cxmnlned e.t tho Oono�Uon \;U411fe 6o:rv1oa Pn
t huloeY Soot1on lebo1:etory 1n OtteVJa • 

.1!.11 of thaoo cnimolo \;�uoo takon in tho n�ium Bot 
Sprinso nroo ot tl'lo IV,ot;.ono.y Nnt1onul 1 ork. l'kl ath in all 
oasoc co duo to oo o1dontnl or 4ollborato ovordoooga with 
auoc1nyloholino oblorido ( "Anootino''). 

Tho oxeminotiona woro dono by Dr. £rio DroUGhton, 
D.v.u., H.so., ond nr. G.G. Glboon, �h.D. 

oo Pert I o1' roport tor rooult of poctmortom o!Ul
minnt1 on. 

Motorial exomineG: lune tiocuo 

�ootnl.'iQ��: !�O boot:erio of potnogilnio vit;tn11.'1cnnoe wore 
ool t.o4 1'rOJu tho li.1D8 portion • 

.Pn;ocpitolQ[t'{.: A taw lu.n \i'Orm larvoo wero :t'oWlc1 in tho tiosuo. 

Cnoc bir1tocy1 Oboorva4 oougb�. A.nimul 1'a1loc1 to ro
oovor 1'rom tronqu1l1 z t1on. Dio a Ootobor 1.5, 1966. 

Postmoc: em tin�in�o: �xtono1vo pleural oc1hoo1ono invol
ving t o rlsnt dlopnrosmnt1o lobo or the lunr,. l�bi
ple or ao ot conaoetion c.nd o:�_phyoo!!la involvins both 
r.:a3or lobao at tho lunrr..a. Hepoticc.tlon alone tho von
trol bordorv or both a1ophrosmot1o loboo end nlmoct 
oonoloto Jto ot 1zat1on or tho ovtool Olld oardioo loboo. 

No obnormal1tico VNre aeon in tho 1"DBt of tho cadaver. 

Tho olll'ooos woo in oocl soncral oon11t1on ,,ith o te.ir 
o�ount ot body t t. 
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pnc:tor!ol�& : No s1en1t1cont bnot-r1o ,,ero 1oolotod 
ro� �ho unss , liv�r, eploon or kidnoy. 

PPr n1toloey: 
O:r:-t;nnq, 
J.ivor, hoort , 
soroan�, rotiouluo 

wmnll 1ntoot1ne 

Oolon nn<t 
oooown 

Fcooao 

;- ...,y;e, 

;t>nrnri!lt!o log1 EJpociop 

llOBOt1ve 

I;umorouo fro.gmonto Protontron ll.\10 pt1lod ot nornet o�e o 

LUQ.S'�:orm larvao 
(obunt1nnt) 

6ll ncmotodon 

12.50 UEllllUtO(IOG 

1.5 \h1p\ormo 

oooo1�1on oooyete 

E,. ntller!, 

Tr1churin op. (probably Z· 2!!ll) 
1m ri n nrlp1p�1 

0 on Jllptory: Au1mnl in vory POOl' ohapo, 1'1•oqu�nt , 'OllO of 
c oughing. '•no nuroinG a lamb olGo in poor sbo.po. ..: oJ.loc.'! 
to rooovor tram tronqu111zot1on. D1od Ootobor 15, 1966. 

Porl'yncu;t n t'!n inan: �xtonalvo orono or oong oftt1on and oo ... 
PhYBomn profJont throughou t tho lungtl. �h ro \'lao o murlmd 
borc'iar of hopnt1zot;ion olona tho vantral mu.rcina or tho 
c.'!1Q9hro&•ntio lobos. 

� larso cbooooo oooupied moct of tho eplool lobe. 

Thoro �eo en inoreoood o�ount �f fluid in tho porloar�1al 
oao. 

�to 1'1brot1o los!ono \7-)tO noto� 1n tho liver. 

llO nbnorm£111tloa \.or" oaon in tho root of tho oaroooo. 

�ho cnrouoa o extremely thin with very little body fot 
prosent. 



.L.xnminotion or tho lung t1ovuo. por1-
11v r, e loon en� kidney 'oro nccot1vo 
b otoria. 

A "ram �t inE:Jd omoor of the obooaoo utor1 l rev alo� 
any Gram po 1t1vo ro�s nn� ooooi. ,9t>rynob ot :ri fl BZ.Q. .. • 

son a and I o:ooo.ooQi D�Jh woro 1 ol otocl from the iu.ns 
obaoo a. 

Pf'll"o 
0�6 � fo£npitto lona 
Lett nr 4 t1ol s 
R!Cht ar ll " 

lJ.v r, h art 
br 1n, seroooe, n t1vc 
o1nuo o, ruti-
oulum 

Lungn t w l\ltl&' or.m 

Abo um 

0 0\.Ul 

ll into tino 

c oum 

Oolon 

0008 

larveo 

157 no tocoo 

l n atotte 

4 n oto{1oe 

oooci ian oooy te 

) 

Orp�t " ) "' 1n1 
(syn. of Otobiua megn1n1) 

rotontro�ez&urr t1lop1 

t�tln.ll� i�r =.:..:&:.:.=al.A 
Uarshnllagia ......,........,;;.;;.;;;;;;;::;,g. 

Tdctmri!l. op, (:£.. W9,. ? ) 

troquont oougbine 
D1 d Ootobor 15, 

A lorg obeoooo involved tho ont1ra o iool lobo. Thoro \'JOB 
another large obeo oa in tho orool tlp ot tho riGht di -
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phrogmatio lobo. UL�rous amnll obeoooooo rroro prooont 
throusnout tho lttl'lS tlooue. 

'l'ho porioordinl sac \7BI3 thickonod and \'lao fuood to the 
opiool lobo of tho lung. Tho porioordiol fluid woo in
crooood in amount and wao aoro-oanguinoouc in oppoaronoo . 

'l'ho r ot of the oorcoso woo 1'roo of othor nbnormol1t1eo. 

'l.'ho ooroooo wos onnciatct'l ldtll very little body fat prooont. 
D otgr1olonr: 4 Gr•1II1 stained m:tenr of tho obocooo motorial 
rovoalod oany Gram pos1t1vu chort ro�o. 

Cor.yn ob(lotor1uf'll py-osonee woo : J tod from o nu::1ber of 
obo oosoo a ond ol�o fro nor.mr.J 'I l >oarinG .tuns ti osue. ::.a.
Qh.or1oll:l.fl ,ruU,1 woe loolntod r • l tho lcidnoy. 

No booterlP- woro isolotoc.'l !'roM. th• llvor, oploon or :vor1-
carc'l1ol fluid. 

Pnr nitoloey: 

Ora on 
Heart, livor, oo

roca , r tioulum, 
0 OEI\U!l 

Lun e 

nogut1vc 

frng nto nomotonoo 
few no ctodo lorvoo 

Spoo!or 

probably P. ntiloai 
n T:" u . 

AbOlULISW!1 6 noJIUlto6es ornholli 

6 no atodos 12 nomatodo lorvno 
B!nL\ll in testine N. 1.'1l.iool.l1n R;, .oto;'\lrun cp. 

Coo cum 2 whip\\ormo �r1qhurin op. (�.� ?) 
1 

II 11 " Colon 

I ooooa oocoidion oooyeto Eimoda '}.rlo1neJ. 

5- Rm11 
-

Cone hiotorv : �led Ootober 18, 1966, oo o rooult or o 
fell 1'ollo\dne tronquili zotion. 

Po t orte fin inne : Sovoral orooa or congestion end om
phyoomu involved tho apiool and diaphr�otic lobcn. Thore 
\'Jao o norrou bordor oi' hopot 1zotion along tho va.ntrol edge 

,, 
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of the major loboo. 

Oovurol l01·so blood oloto ' oro prooont in tbD thornoio 
CtV1ty. 

�b.orv ' ro oxtono1vo hoo orrhosio nrooo on tho diophrQGm 
ond aoroanl ourf coo or th 1ntost1nol troot. •horo �oe 
a largo blood. olot in tbo ob O!llinal oovity. -Lho r16ht 
ld dnoy tM ruptur il 0114 \ 00 tho IJOurOO of' tho blOO:! in tho 
a b �o�nol cavity • 

.&..iv r: 'r�o D.' Lll fibrotic nroee. 
uxoo�t for n� rouo bruiooo in tho oubout noout tioauoo 
th roet or tho oorooao roo no�a l. 

:J.'h ooro eo t.os \,oll 1'J.oshot1 \ 1th o good � position of bocly 
r t. 

ll gt ·j!\iolqy No o1 nifiormt bootor1£l \iOJ'O ioolctot'l trorn 
tllo iunse , :lv r, opleon, Jdc.'lnoy or por1o r�ic.l flute!. 

r r.pitoloe;v: 
o�.;c.n 
L1 v l' , h u.rt , 

aoro eo, reti
culum 

Lungo 

0 osum nd 
bpmnoum 

Limol.l 1ntoot1n 

C eou: an l 
colon 

!'aoooo 

Prr 

nee: tivo 

to n toBo larvae 

1.5.5 nonotodeo 
suv�rnl hun r d no

mota oo 

4th nto50 larvnl 
nem todo 

oooo1alnn oooyote 

OClO bo oyoto 

Murshallagia _ ox:cllnlli 

"'in'lriu pnryn 
!::_. prlo1ncJ. · 
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6- � 
Oacm hi.ntorr : 'rh1c nnimol bod been obcorvot1 to•· 10 �oyo 
in tho orao of Blckoly'o rotol, Ro61uo Bot S rinaa. Tho 
av.e bo� treguont severo cpollc ot oou�inc on� cleo hn� 
c profu8o nasal 41achorce. Bocouoo the onimol �no in vory 
poor phyc1oel eh ne it \ oo lcillec! by o l!oliborct0 ovor�ooe 
ot tranqu111�or on Nove�bor 11 1966. 
Pont ortGm o:r. f"'inntio'?. : This exa:ninetion \"BfJ ono ot Ra
dium Hot Spr!nso nnd fro tho 4esor1pt1on Rlvon it would 
epponr thot tha lunge \\-oro olmilcr in oppearano to tho 
other cn1rnuls oxc�inod. 

The luncs 'aro cent to Ottcw but t r in vory oor oho,po 
,.hon thoy "iiar., oxnninad booouoe of pootnortcm do,..onor ction. 
B.ct; riolo&: .u sohopioh1 � "l ao 1oolotoc'l tro th� lunge 
Eut b onuco ot-tholr conditiOn it i probobly u vootmortum 
tiocuo invcdor and or 11ttlo o1cn1f1ounoo in thio pcrt1ou
lf4r onao. 

P £0 :l.tolo.'Z.l, : Booe.uoo o! th3 obj otioncblo oa � · , .. �Lo lung 
v,no not thorouCllly ex J.not1 t·or lUflCh'Ormo, lorY "1::- o<'lultn. 
Hot� vor. n tow nonwtode lorvc.o 1dont1t1od oo .L. f'k.;.l pi 
lorvoo 'oro notod. 
Deoouoc or th odvru1c d ot�o of deo��o 1t1on, tho d1goo
tivo tr[ot \tnc not oxc:"1inoll. 

7- !::.\.iJl 
C llir.torr : 'l'bio cn1mol h d only on u yo £1.1lt1 woo in poor 
phyolool oond1t1on. �t "ce killed by e �oUber to c:toango 
ot tl•au.qu1l1zor. 

Por.t ortcM r1n�1��: xtonnive pleurcl �dhoe1ono involving 
both lcphrol!,rult o loboo or tho lun"r.• ·.b rc woro mnny 
r.roce or consoot1on nn h.ysomo in ell lob e ot tho lungo. 
'l'hore \ oa a zone of hopc.ti .. t1on nlonc tho v ntrol. borctoro 
of tho �1ophro�t1o lobos. 

A lor n nbcconn oooupic<'l �JWoot oll of the opiool lobO. 

I o obnormol.1tioe l ro oboorvod in tho r ot or tho oucaos. 
Tho oaroooo '' s 1n poor oon(lition t1th very little budy 
tot praoont. 

pnot riolo"7v : A Grc:n ctoinoct omoar of thll oboe oo motorial. 
yulldect a :t•ovt Gram noeativ�.; rods nnct o te\7 Gr poaitivo rode. 



(ll) 
Pnnu�omonoA o ru 1nonn woe 1�olctod tro tho luneo, p r1-
oor�lo! fitiia, iivor , splGen, kidn y and tu lun oboe oo. 
In ition, Oofxnobnot r1um pyoaon£Q oa oleo ioolotGd 
fro tho lun CJoc cso , 

Ore; n 
l crt, l1vor, 
broin, inus a 
rot1oulum 

Loft or 
lei t or 

Or: ntua. 

Lw1go 

OlllOOWt\ 

AbOl!lllCIW'l 

Caoow:l 

Colon 

l! coo a 

a .. �, -

nogot1vo 

�1 t1okB 
49 Jt 

1 eystiooroun 

f:t•o'" onto nomotoao 
nu:: croue lorvo& 

5 ne!:latodoc 

-''1 nomot odoa 

11�47 no todoc 

41 n to oc 

5 ne c.todoo 

2 nom to eo 

ooooi ian oooyota 
( bunl.'tnnt) 

ao bov 

Cc.wo b£otsmx: 1'h1e onir.lul woe in oot1 ooncUt1on but had. tre
Q UQnt outo of cousntna. It t�1lo� to r oov r tro tronqu111-
zat1on and died Nov. 4, 1966. 

er ao of oon oot1ol nn� omphy-
.l.hol' s nlooot OOl!l,Ploto ho-

'l'horo ,, ... I' no abnonnal1tioo in tho root of th ooroooo \\bioh 
e 1n 600ll condition \lith 1orao depooite or b01f tot. 
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rotox-1olopf; l�o o1c;ni1'1onnt baotor1a \70ro toolutoCI from 
he lUflGo, 1 vor, oploen or Jddnoy. 

Pnr s1toloar: 

Hoort, liver, 
rot1oulum, 
omaou:n, onooum 

Abomoawn 

Smfll.l 
1ntost1no 

Oolon 
Faoo a 

Pnr.ns1t1o lon� 

numorouo nomnto�o 
f'rogmonto 

neootoc!e lnrvoe 
obundont 

}86 nol!Ultottoa 

80 nomntoaea 

600 lorvol nomn
toCioo 

1 nomotodo 
cooo1d1an oooysto 

(abunctant) 

D1gqgoo1on 

ProtontrqnPirlUQ nti:!zaR1 

!!• ptilopi 

rof'lnto t1run op. 

i',;_1ohur1o op. (?1:,.9!.!f,) 

Tho lung loeiono ln tho moJor1ty ot tho nboop oxo
mlnoa 1na1ooto o ohronio lone oto.nd1nG pnoU!!lon1a. i'M.o rrug
sooto that tho l uns damn� too in1t1utod o��ot1mo botoro thoy 
OWDO down to tile vlintet· ronao thio f'oll. 
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Bootorioloftr 

Tho b�ot riolos1ool ex�nation or bighorn 
ohoap by voriouc laboratories (in Brit1 1 Oo.l.umbi", tho 
J\n1mnl Diaeonos Rooonroh I nat 1tuto { •last. r,) t 1. ,.t .bridge , 
Alb rto, th Alb rta Voterinory Servioe1 1 �rator1 at 

dmonton, on<'! CnnncUnn t.ildlito Sorvioe 11 ".-ology laboratory 
in Ottnwc) ntB rooult9d in the isolation 01 a diverse group 
ot orsnn1smr. Rooults of theso exruminatio�nre listed in 
Table I. 

Th 1ool6tion of ouch a varied group of boo
tor1n from tho lunas of thoao oheep dcmonstrotoo the toot 
thot many bootorio oon be 1m$l1ootod in primary pnoumonias 
and oloo uo sooondnry invodoro tollordng previous insult to 
tho lung by other ngonto euoh as viruses or parasitic hel
minths. 'l'hio would nppeo.r to 1ndiooto that following un 
initial etroee or adverso oonditiono r eiotonoe moy bo ro
<'luood thus permittins the initiation or lung intoot1on by 
any number of bootorla. There oro many oiroumatnnoec undor 
�ioh thia oould hoppon, o.g., ctrose ( o phyoiologiool roa
ponso) duo Uo overpopulation, oompot1t1on with other ungu
lntoo, mulnutrit1on 6uo to too4 �etio1enoy oithor quolitntivo 
or quantitative. 

It ahould bo borna in mind thnt many bnotoi•1o 
1ooloto4 trom pneumonic leolono oon bo rroquontly iaolntB4 
tro� the lungo ot pporently healthy antmolo, juot no un
doubtedly many bighorn ehoop hnrbour lun&ormo �1thout op
pnront ill-effect. Thie omph�cizos tho denser ot naming a 
condition after n bootorinl ioo�to nhe_ ao not hnva proof 
ot ito rolo co initiator ot the oonditiou. 

Pnrnoitol.� 

AD shown in Table II, 18 opooioo of zoo�nrnoi-
t e \aro rooordod Llghorn ohoep examined ot the Sorvioo'o 
laboratory l,u ll .tc • ...olllO ot theoe parceitoo woro oleo 
round' "JC1· �n n�0� examined in Brit1sh Oolumb1n oa w,ll 
as at Ltsthbrid(iO e.nd .t.dmonton. 

Ooooidian oooyste �oro toun� in tho taooos .of 
tho oix intuot on�ols '� oxomined. Five opooioe of ooooi�io 
'oro 1dont1t1od; c a1x epeo1oa could not bo 1dontif1ed with 
o r talnty. lmorin orlo1ns1 woe tho oo�oneot spocieo �cor
dod. he f1ndlns or oocoia!on oooysts waa reportad trom big
horn ori61nat1ng in the Bull Rlvor ronga in Dr1t1oh Columbia 
(1) oa well ao from ono of tho threo sheep oxomino� at dmonton. 

Tho ooourronoe of ooooidion oooyete in not eur-



pr1. z1ns oo mo:Jt torr atrial :lllOl'it'JOltJ horbour ono or moro 
oooo1�1on cp oloo. b!lo many opeoloo ot oooo1d1o do not 
oeom to bo pothogon1o othoro oro �ef1n1toly horDtul to tho lr 
hoota. Howovor, in tha lcttor oooo tho ourv1v1ns hootc do
volopo o looting immunity. Thia ia portioulorly truo ot 
animalo on pasture. Clinical oooo141oe1o ooouro 1n penno4 
(or otoblo�) enlmnlo (o.r,. doso, oottlo) oxpoo�� tor tho 
tlrot t1 to a se1vo 1nfoot1on boforo thoy 4ev lop on � 
mun1ty from living 1n o hocvlly oontnminot 4 onvi :ronroont. It 
ooool41on spoo1oo oro pnthosonlo in bl6horn obeep, it tnula 
bo �non tboy oro young, ana �hen tho1r hoblta tovour o hoov.v 
oontnm1not1on in o rolotlvoly obort por1o4 ot tlmo. 

Tho tlndine ot o ap�o1oo ot umoobo ln ono ohoep 
1o most 1ntaroot1ns though undoubtedly \ lthout potholog1ocl 
o1an11'1onnoo . 

�ho lnrvol otego ( Olnt1oorpRn tgpuigo1lie) ot 
tho tt:J»O\\'Orm 'l'nonin Mdctif} nn whioh moturo o In oorn1voro c ) 
ma tount'l in tho omontu.'ll of ono animal. A o1m1lnr lorvo WOI!ll 
oleo rouna in tho omontum ot ono of tho ohoop exominod at tho 
hd anton loborotory of the Alberto Votorinary Dorviooc. By 
no moano oould thoea two onimolo bo oonoidorod hoov1ly oon-
t n!!linot e. 

Tho tapeworm yoninin t toni woo roportod as 
b::Jlng oo�::" on in b1Morn in .Brit! oh Oolu.::lbio (1). Thio rol -
t1v3ly lorgo p orns1to livoc in the bilo duots end the amoll 
1ntoot1no ot ita hosts. It �ao not touna in tho o�op from 
Kootonoy l.otlonnl. Pork. �bo pr<lD noo ot th1o poroaito in 
tho hoot'o bile duoto oon rooult in loe1ons eo whnt o1m11or 
to those oboorvo4 in 11vor tluko inteotlon in the aocoot1o 
sho p, thoUGh much luso eovoro. It 1e aoubt�ul thot ouoh le
eiono \',ould oovoroly ottoot tho hoolth of b16horn ot"> tbnt ..:.• 
t toni iv on �ortont tcotor in bighorn d1o�ott. 

"Uoovyu 1ntoot1on �itb 6 apoolOB Of \�ip�orm, 
prob bly�r1ohur1o ovin1 hoo boon reported in bighorn in Dri
tlch ColU!lblo ( 1). ,1\ip,·.orm oooo • r oleo not oil in tho fas
ooo ot ohoov oxo.m1no4 ot I.othbr1d£;i) ana l.>dmonton. H o we ver. 
no ottom_t>t \10£3 ClOds to ovalunto tho "wo16ht" of tho 1nte ct1on 
through on ootuOl ouunt o� the .ormn prooont 1n th� 1ntoo�1no. 
'l'dohurio op. woo tcund in tl vo ot tho oix ohoep oxnminod in Ottmm. In oll ooaoo the pw:uolt1o lootl woe oxtr moly light, 
tllo h ov1oat 1nfcot1on being 1.5 \.or.me. Othor on1molo ( c ·8• 
d06• dornootlo ohoop, goct, pig) moy harbour mnny tir:rJo th1o 
n\C!Jbor ot \iOrmo without O.Pparont 111-oftoot. Uo,;ovor. thoro 
1o ovid noo thnt 1n oomo opoc1oo ot l�oot, oxtromoly h cvy 1n
teot1ono ore dotrl entol to tho hoot. 
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I� Bho\m ln �oblo II, t1vo opoo1oo ot �r1ohootron-
6Yloo (nomntodoo) v�ro tound in somo ot tho gaotr1c oo�_ort
monto (OIIUlOUO• obo:nooum) nnt'i th3 m:lBll intootino ot ell tho 
ohoop oxcminod. Tho oo onoet opocioo onoountorod wee ��- . 
Ahc\l.lfl�io morslwlli l'./hiah IJOS found in ell tho ehoop. 0VB 
of :trionootrone.Y�es \;ero not d in tho toooeo of onimalD exa
mined ot Lethbridge nnd �dconton but no otto�to \JOro mac'h� 
to determine the epeoieo involved nor tho "v.e16ht" ot the 
parooltio load. �he �dmonton laboratory oleo reported tha1r 
t1ntUns "nWil:)roue" rr1chootron!33'loo in ona ot the ohoop but 
no ottom,Pt woo modo to ooooco tho poraDito load. The t:d
monton laborotor1 also rol,)ortod th ir findglng ot "numerous" 
Hnomcmohus oontortup (a t.I·1ohootrongylc) in two or throe 
ohoop thoy exnmlnoa but did not nttomPt to ostoblish the 
nwnbor or 'uormo prooent. 

In aomootla oheup , Unomon�h�n oontortun 1 o detlnital� 
patnosen1o \,llon present 1n uuti·Io ont' nwnoor o. 't hue, in 
.&:ocotorn Oonoda, olinior�l hnomonohooio ooouro whon ol1oop ttor
bour 1,000 or moro worms. 'l'hio io ott n a febnl condition 
ot do!lWctio obo�p in whioll it io tho r ... Dulli ot a "bu1lt-up11 
inr otlon through grnzing on hoavily oontominctod paoturoc, H. oontpx·tug lo knovm to ooour in tho bj.ehorn ( 2) but not in 
Iorao numl>oro. 'l'hie is unl1oubtoc:'lly rolato� to their r.r ztng 
ovor largo oroeo thuo prov ntinc nbu1lt-up" ot henvy 1 nfoo
tionn. Hoononohoaio �ooo not seem to bo on inuortont footor 
in bighorn aio-ott, thaueh it io oonco1v blo that oooosion
olly, undor oortcin con�1tiona, en1molo ooul� b adv rooly 
ctteoted. 

roth1rl8 is knm'l'n ot tho clsn1t1oonoe or othor l'ri
ohootroncvloo 1n biGhorn. It io known that domJstio ohaop 
may harbour thousands of thooo \•Orl'l!ll without fll>poron t 111-
orroot though, under cort.oin conditions, o v r@inouo sootro
ontoritlo may develop. In tho b1c�orn OXLilldnod in Otto�a. 
the p rooitio load rooorded ooula not be tormod n heovy one 
\.hon oom,pored with tho lood thot aom:>ot.io ahaop oon hnrbour 
v�thout np»aront 111-affeot. 

Tho Lothbr1d6o laboratory roportoa tho1r f1nd1na ot 
eseo of StrODSYl9D ond or wt�gn5V� (nemn�oaes) in tho too-
009 o£ tt�O bigho�·n sheep they oxonod . 10 oro nt L\ lose. to 
oxplc1n this tin�ing or Stro�p3luo tor oa tcr oe �� know no 
opooloo of tb1o gonun ooour n ov!noa . On tho oth1Jr hond, 
tho Ldmonton loborotory roporto!'l 11\,hnt npp or to be Ohcbcx'tio" 
in tho lorso 1ntcotino uf una ahoop. This 1o n Stronst!e 
\,h1oh ooouro in domoetlo shOap 1n \'.hioh it 1o otton oaaoo1a
toc2 \•1th ot.hor nomatodao, .vnrtioul.nrly hookv.orms, 1u n form 
ot ntor1t1s (verminous ontcrltlo). By 1toolf end in tho 
rolot1voly cmnll numbor 1n \1hioh it uouall.y ooouro, 1t io 
doubtful thot Chub rtin ia vory o1gn1t1onnt in tho llomoetic 
ohOop. In tho pr�oont oo3o this t1na1na %1101 bo an lndiootion 
of oontuot bot\';oen bighorn and dor.l:latio oh�op. 
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LWl(j\ or o oro undoubtedly i ortont p ro it o of 
bi3horn on thoro ore probably tow biGhorn anoop troo of 
thooo n toaoc. Pxootolltf%{rlun �.oo fountl in all the 
ohoop ox 1nod ot otto\m, Lo nbrldgo one'! .b monton. Lung
�orms hovo boon im,liootod oo o pro�iopoains tcotor to 
b ot rial 1ntoot1ono rooultins in pulmonary 1nvolvamont and 
suboequcmt poor h olth or dooth, Holmver, of! hoo boon 
point d out, op1zoot1oloa1ocl toots ona pootmort n f1na1neo 
hovo not el'-tlYD cupportea tho widely ooc ptod th ory ro
garcUno tha oot1olos1cnl rolo of lung\ ormo. J• r o nt re
port 1n�1ootod thot viruses may bo 1nvolv d in tho bighorn 
pnoumonio oo�lox (�). 

Conolunio 

It io r olizod thnt biehorn �lo-orrc roault in 
Fl' ooure b ins broUGht on prov1no1 l gomo and perk ocono1oo 
to do oon thine; obout o o5.tuotion \ hd oh mony lfeern oo ootas
tro phic. 

In our o inion t h  oare ond tro tmont of oiok cn1-
mols \ ·ould be, in moot onoeo, on W11crt kins whioh r oult'i 
yiol� vory little rooult fro tho standpoint or salvosin6 
1n�iv1dual onimola • 

• e oro also or tho opinion that tho b1Shorn ro-
bl m io ono ot an ocoloBiccl natura �nd thot ito oolution 
root c v.ith l!l!lllaC mant. Dr. Bnn.t'ly hna alroot'ly pointed out 
tho noooonity or dot r.Qin1n tho number ot ohoop any rnnge 
onn uv ort ( through an etim tion of tho ava1loblo foraso 
cup�ly), tho neoooa1ty or dot roin1nc to \7h t oxtont bighorn 
ohoop ronsoe or uoot'l by othor opoo1 o of uncrulntoo (domoa
t1o nd �ild) and the effoot of ouoh oompot1tion on tho 
biGhorn. l·h n tho oox-ryine oopooity ot n rongo hns boon 
dot roinod1 reductio ot tho population oxoosa oould bo un
dertaken 1thor by uninc surplus animnlo to otook othor 
ransoo or by oolootivo o�iminot1on of ina1v1�unls lonct 11-
�ly to onhcnoc po1ulotlon otab111ty, 0 1m1larl y , the ro
duot1on, romovnl or o:x.oluaion of oo�oting opooioo JIWY nloo 
b indio tod. Je t�re oonvinootll thot managor�ont boe111.'! on a 
knowlodeo ot bighorn cooloay wil' t tho boot pr6poh tu 
romedy tho e1tuotion. 

u. G, G1boon, F-h.D, 
P roo1tolosiot 

�c�� 
• F. • vnoqu • ' 1 .u. V. , 

llont'l, P tholo v seotion 
h. D. 

��:/� l ' , · , • . • • • ll. So. 
An11'!'.£!l -. lo�ot 
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BICh""'Ri: Blil�P - Br�.� .. ttiOLOGY 

Alberte Vet�rin�ry 
orvices 

Pc.ntcurcllc. spp. 

-·-�---·· sp.i). 
o( e:':lol:,tic atroi>to. 

klil:al r iseases 
Itec. Ir�titute 

P. --
£. 

Pr.audo�Ollf!A r.aru')inosd o<. :��olytic stro)pto. Clootr id.ittr.l 
... _iforr.m septi..Q£2 

FReudoli'OllCTJ r>erurdnone eX. �a:�olytlc stroptc. 
Corvnabncl;erltrl nyo:prot 

_ �--�- ---�., .aeru:�inosa .:X .ecolytic etrcpto. 
,., .. .l,torm 

ex l :ecol.ytic strupto. 

BrltiEih 
ColtrM.r 

c. 
r. nUit>ooidr:-likc 
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ill=OROR?; S11E11P - PAR ITOLOGX 

S!.ftnnc.'lion uilc'lllfo ¥orvio9 

Coooi�ia 

.... . 

/lfnOObl r 

noln1nthn 
np. 

Cyntioorn�� tanuioolli� 

t'cr.oto"lo 

'l'r1ohur1n sp. · (t.hiptrorm) 

tr1ohontronGflos 

Ontort r�n oiroumoinote 

£Fotootron�vauo atil ni 

.Arthropo�n 

o.x-c;on 

I ntontino (tuooos) 
u II 
II 
.. 

� 

II 

Ooontum 

Oe.eoum 

Cecoum, colon 

Ooooum 

tl 
'11 
11 
II 
II 

II 

:Jmul.l 1ntoct1no 

l:u b 

Omoll 1nt. Omoeum ond 
Abontns\Uil 

... moll 1nt. , Omooum 
Omonum1 Abomneun, 

.Jmoll 1ntoct1ne 
Abo1110oum, um.oll 1nt. 

Ornithodoros (Utabius) megnini �ar 

( "pinoso anr tick) 

r ot ntto p 

6 
' 3 2 
l 
l 

1 

1 

1 
5 
l 

5. 
' 
3 

6 
2 

8 

l 


