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a sTUDr 0F THE II'iPoRTAÌ{CE, oIt?iRlTrNISjA sUtVrVÂ]",

A}üD GIIOGBAPIilCÁÃ DISTRTBUTTON OF INTER}.TÀI P¿N¿SirNS

OF SHXEP TN }CANITOBA

å. nunber of, natural factors favor the production

of sheep in ivianitoba. ra.rge tracts of cbeap landr ün-

sulted for more intensive types of agricultural endeavor,

appear ideal for sheep-raising. These areae proviae suf-
fielent forage for large flocks of sheep that can be kept

over winter at low cost. Tbe usuaL practiee is to provlde

low-cosi¡ oper-type shecls for shelterr &s sheep do very

sell ln suct¡ guarters. This type of shelter arso requlres
llttle tn the way of labor that would be necessary in a

more elaborate systenr of housing.

The prlces of sheep and sheep products in recent
years bave been oonslstently hlgher than previousl¡rr and

ln view of the snallor amount of Labor required for sheep

ralslng than for other types of agrlculture, one nlght
reasonably have anticlpated a substantial increase in tbe

sbeep populatlon during the rÍar. Also favorlng an expan-

slon of sheep populatlon is the 1ow provinclal J.ncfdence or

relatlve absence of baoterLat, vlrus and protozoan d,iseases

such as anthrax, foot-and-¡south disease, looping ilJ.¡ sorâ-

ple and braxie(59).

Desplte all tt¡ese natural advantages r the sheep
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lndustry ln I'ianltoba has not flourlshed. The Dominlon

Governmentrs request for a 25 percent lncrease ln sheep

production durlng the wat nas not met, although 1n Àdan-

ltoba there was sone increase ln the nu-nber of sbeep

kept during thls period. Thls lncrease ln n¿ianltoba con-

gtituted a shift of sheep population rather than a real
lncrease for the wbole Donlnlon; the sheep populatlon of

Canada ln 19õ? was aooui the sane as ln L8?1(59). The

trend has been for the sheep population to lncråase'in

an area for e tlme, and then to shlf,t to sone otber part

of the country, nostly fron the east to the west' The

evldence that the lncrease ln &lanltoba was due, in part

at least, to such a shlft in populatlon rests on the flg-
ures of the Frovincial Departuient of å.grlcuLture, rhlch

shou that the sheep populatlon in ii¡Ianltoba reached the

peak figure of 32lrO0O 1n 1945, but dropped to õ191000 ln
1944(õ8).

It bas been demonstrated that ln Eastern Oanada,

parasitie di.seases of sheep were taklng a tre¡aendous toll
(59). TiIl recently lt had been assu.ued that the cllnrate

fn't¿anitoba was too dry and the wlnters too long and sê-,

vere for shee¡r to acqulre heavy lnfestatlons of lnternal
parasltesi Tbis proved to be a fallacy, wben, durlng tbe

Iast nu¡rbei of years, Esny sheep raisers were unable to

narket theli -Ia¡¡bs ln the fall becauss of stuntetl growtb.
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rnvariabry when such stunted and emaciated aninals were

eranlned, they Trere found to harbou¡ a great number of
lntestinal and stonach parasites. These Breliminary ex-

aninations suggested that lnternal parasltes are the

Ilnlting factor ln sbeep produetlon 1n Ltanltoba.

When the fact that lnterr¡al ¡nrasites "or,"îitot"d
the llnlting factor ln sheep productlon was demonstrated,

lt was decj.ded that a general surlrey sbould be conducted

to determlne the specles of parasites that occur bere.

There are a variety of phases of parasitism that coulcl

bave been studied, sueh as the 6ssf,-pâTaslte reLation-
shlp, patbogeniclty, modes of lnfectlon and Llfe eycles,

but 1t was the intention of the wrlter to gatlrer informa-

üioa on those phases that would be of innecllate economlo

beneflt to the sheep lndustry in L,ianltoba. Tllth this vlew

trn mincl, special attentlon was paid to tl¡e factors that
çourd asslst the adoptlon of adeguate control t!.easures.

The ineldence and geographicaL tlistrlbutlon of sheep para-

sltes was determinecl in order to prove to the practlcal
man that a parasitlc problen exists.

flhen 1t was once determlned tbat
the l,lniting factor in sbeep production,

modeE of spreadlng parasitic lnfectlons

ft rtas dee&ed essential- tbat a study of
dlttons ôf sheep that are most favorq,ble

parasitlsm mas

a study of the

becane a necesslty.

the ages and con-

to parasltlc
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lnfestations be studied also. In order to glve practical

value to the study of thls lmportant problen, a study of

the synptoms, diagnosis anil pathogenlclty of parasitic

lnfections T[as inclucìed 1n the present sürvoSr

It is the wrltert s contentlon that when lnforma-

tion regarding all the salient points of paÏasltisn 1n sheep

1s placed ln the bands of extension rYorkers, â[ intelligent

canpalgn agalnst the biggest bazard to the sheep lndustry

can be l,aunched and brought to a favorable conclusion. iílth

tbls vletv in mlnil, the dlfferent phases of the parasite proU-

Len of sheep ln liianltoba were studied by the writer from.

trllay 1944 to September 1945. lbe results of thls study are

presented ln the follorrllng report.



&íATERIALS AND ]¡'ETEODS

In the sunmer of 1944 some information on sheeB

pArasltes was gathereo, Eainly from tests conducted on

the flock at the unlverslty of Nanitoba but also from

soüie of the flocks ad,jacent to the lïlnnipeg area. The

following winter was spent in testing the overwinter sür-

vlval of the free-living stages of Eaemonchus contortus,

the large stomach worm of sheep. This species proved to

bethemostcomm€nandwide1ydistr1butedparasiteof

sheeP in tríanltoba-

During the suEmer of 1945 a survey Was eond'ucted

to cletermi.ne the types and, relatlve degree of infestation

of tbe helmlnth parasites of sheep ln Àúanltoba' Thls ln-

cluded a study of the lncitlence and geographlcal distri-

butlon of .the d,if ferent sPecies '
In all a total of 96 farms in 15 different areas

provinceweresurveyecl.Thenumberoffarnstobe

ln each ilistrict was calculated roughly accorälng
.:'

total:sheep populatlon in that dlstrict, relative

total sheep population in the province

-an effort r¡as made to take uncontaminated' faecal-

sanples from,-I0 different sheep on each of the farns

visiteA. l1hÍ":number could not be rigidty adhered to in

the :fleld, ¡ut a total of 868 ln¿ividual faecal sanples
:-..-

nerê. eramtued -froru, the 96 farms r or the eguivalent of just

ôTÞ'r ig tshoep iéianinecl on each of the farms vlsited'

in the

vlsited
to the

to the'



Atthough this nunber is a snall percentage of

the total sheep poBulatlon ln lianitoba, tho random se-

lection of the farns and aninaLs should tend to giYe a

moderately accurate picture of sheep parasltls¡r ln thls

province.

DIVTSION OF DISTRICTS

The data gathered. durlng the survey has been dl-
vlded lnto L5 sepaxate clistricts. These clivlslone follow

from tbe faet that the trrlanltoba Departnent of .Àgrleulture

has grouped together certain adjolning municipalities to

comprlse Agricultural Representative distrlats, It was by

the assistance of the Àgrlcuttural Representatives that the

wrlter nas enabled to traverse tire survey alea r anil tbe

clata have been kiept segregated into these dlstricts to facil-

ltate their interPretation.

The clata are based nainly on the helnlnth ova found

and ldentlfled ln the faecal samples. Post morte¡¡ examlng:

tions were conducted, whenever the opportunlty afforded, so

that tho aetuql specimens eou].d be taken and' speclflcally

lclontlfied. the ova were identified according to Kates and

Shorb(5g). Adult neentodes were cleared in the laboratory

and thelr identlty establlshed accord,ing to the keys set out

by Yorke and ì{aplestone(68). Tbe cestoäes regulred stalning

as Bell as clearing before they could, be speciflcatly cllffer-

entiated. Tbis was acconplished Elth the aid of lionnlgts tert

on that topiclntl.
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Over the two years of the surveyr 16 post norten

examlns,tions were cond.tlcted ln the fielð. Tbe vlscera of

5 sheep fron local packing plants were also exanalned¡ 89

well as the viscera of ô sheep sent ln to the Provincial,

Ânl¡na} PathoIoEy I¿boratory for post mortem.

The faecal samples wexe taken elther directly from

the rectun of the aniual, Or from uncontaminated, freshly

dropped ercretio¡.s¡ The faecal samples were then placed

ln snall consecutively ntrmbered bottles aacl preserved ln

l0 percent fornalln or by means of cotton wadding soaked ln

ortho-dlchloro-benzlne(6?). The preservative p1.eYented.tbe

ova fron developlng uorooi" to the laboxatory but teft thelr

ablllty to rise to the surface of a concentrated salt solu-

tion unchangecl.

Pertlnent lnfornation on the flock panageaent was

coltected from each farm by filllng in a Toutlne questlon-

ralre. The guestions asked dealt witb the type and slze of

f,arn, size anci managenent of the flock, mortallty losses,

anthelmintie med,icaüion, and general practlce'

EGG- CoIINTTNG TECENTqUE

A modifled dilution-flotatlon technlque was enployed

fn the laboratory to rietermine the number of helnintb eggs

the faeces contained per gram(66). Ten grans of faeces were

welghed from eaeh sample and placed in a half-pint bottle.
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T{ater was added to a filed mark at the 150 cc. leveL. The

solld faecal particles were broker? up by Eieans of a glass

rod, and niïed with arr electrlc mirer for one and a half

minutes so as to get an even suspenslon(g6).

a portion of the suspension was then poured througb

a stralner into a glass beaker. A 0.5 CC. sanple of thls

suspension was dragn up into A 1.0 cc. syrlnger and 0.5 oC.

of a saturated sodit¡B chlorlde solution"'TÍas also d,rawn ln-

to the syringe. The two solutions TÍere then nlxed by means

¡f the syringe(oo).

Three 0.15 éc. samples were then placed.in a special count-

lng slide for eraninatlon under the microseope. These

slides were left undisturbed for several minutes. Durlng

this tine the t¡elninth ova floatecl to the upper suriaoe of

tbe oounting chanber, whlle the faecal debrls sarrk to the

recl ln'a relativelY

snslt area, free from clebris, anil .could be lqentlf ied qulckly

and easily. Tbe nulöer of each parasitic species for the

triplicate count fron each sbeep ÏÍas averaged and recorcled

on separate, numbered cards corresponding to tbe nunber de-

slgnated for tbe sheep ancl farm at the tlne the sample was

taken. Ihe total number of eggs per gram of all the paras-

itlc specles present in particuLal sheep $as also entered on

the cârGl¡

iVO attempt was qade to ellmlnate the variation ln
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egg-count due to differences ln the molsture content of
tbe faecal sample because lt has been found that the day

to day and sample to sample varlation can not bo elininated

eïea by dry-basis counts, and the ertra work of drylng the

faecal samples was avolded( +4). The wrlter 1s also aware

that there are seasonal variations in the egg-counts of

.n€[¡åtod€s(59). As tbe present d,ata are not belng used to

draw eonclusions and comparisons fro¡a the actual aumbers

of ova present, the seasonal factor was also disregaided.

lbe present egg-count data.rere used mainJ.y to determi-ne

'tbe species of parasite present by dlfferentiatlon of thelr
OVê.

Durlng the coìtrse of the survey, 19 different genera

gf nenatodes and 2 genera of eestodes were found to be pre-

sent ln l{anltoba sheep. These tere speciflcally ldentifled

and, thelr olassification 1s listed, below.
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ZO OLOGICAI, CT.ÀSSIFI CATION

OI' TH3 HEIfuiINT-II P¿N¿STTNS OF SEEEP IN },[ANITOBA.

ORDER: EUNEMATODACI,ASS: IIIEIúÀTODJ.

I. SUPERFAL¡ilLY: STRONGYLOIDEA

A. Fanily¡Srichostrongyll.clae Subfanlly:Trlcbostrongyllnae

Genera' 
å: ä:;äiiååiå
5. Cooperla
4. Trichostronrylus
5. l{e¡aatodirus
6. &iecistocirrus

B. Fanlly:Stronrylldae SubfaniLy:0esophagostomirae

Genera' 
L: ffi:s3liïåstomum

c.trb41!.y:AncyIostom1d,ae*''i:::,*"î:"ii:,"^,*

D. Fanlly : Meta stronrylldae Subfa¡¡lly : X[e ta stro ngylinae

Genus: 1. Dlotyocaulus

II. SIiPERtr'Ai¡¿TËt: TRICHUROIDEÀ
' :-

À. X'anlly:Trlchuridae

Subfanily : Trlchurlnse

Subfan1ly: Capillarlnae

Genus: 1. Caplllaria
III.SUPERFÂMIi,T: REABDTA,SOIDEA

å.. Fanily :Rhabdiasidae

Genus: L. Stronryloides
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CÍ,A.SS: CESTODA

SUPEBFAI,IT],Y: TAT:NIOIDEÀ

Fanlly:anoplociphalidae subfaulry:anoplocepharinae

Genus: Moniezla

M. expansa

M. benedenl

-

Ihn1ly ¡ Taeni ldae

C'enus: Taenia

g. hydatigena (Cystic_ercous tenuieollls)



INOIDENCE OF P.AI{ASITTSM

Table I sho¡rs the proportions of Manitoba sheep

and flocks that are parasitized. The table is arranged,

so that a comparlson can be made between the various

districts concerned..

Fron the table it can be seen that parasltism is
particularly severe in tirose distrlets that are located

1n the Interlake area and east of the Red River. The

Interlake area refers to that portion of lvtranltoba sit-
uated between -Iake ìrÏlnnipeg and, I¿ke lvianitoba. For this
¡rbo.Le area, co¡!,prised of the flrst five districts llsted

.ln the tabler -ât-Iéast'40 percent of aII sheep erami.netl

sbowed evidence of-þárasitism. this is consiclerably bigh--

er tÌ¡an the 28'þerõeàt-for the province as a whole, or the

l.ess than fe pãi¿'ãnt: f,or the part of the province outsid,e

of the tr,nterlake:ãrea and. the portlon east of the Red Rlver.

The tatLeaalso shows a bigh percentage of parasitised

sheep foæ distriê-ts such as Bussell, Caruan, and Elkhornt

whlch are outslde :of tthe parasitological area. In falrness

to these areas it uust'be sald, that the figures in the tabl-e

lndicate a higher:ïncidence of parasitism than the actual for

these d-i.strict".ltÎhiõ'results from the fact that only two

fargs Treire sefJõieq''=Úésause parasitlsn ïvas suspected', so that
. v,+J 

- -.

the spe0i.es oê'crif¡fng:iñ the tr¡articular area could be deter-

.nined.

*eÐ.---..
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The Shoal lake area shows a relatively high incld-
gnce of parasitlsm, but the results from this area are

weighted by a particularly rarge flock in the Birtre dis-
trlct. The owner of this frock buys a rarge number of
enes from packing plants outside of lvianitoba, and a high 

,
percentage of these animars are parasitized as shown by

faesar egg counts and visible symptoms. Thls parasltlsn
decreases in severity as.the season progresses, because

the aninals have access to an abundance of bro¡¡e grass

pasture over a large area of hirly lsnd with a gooci water

supply. This fLock was checked twice durlng the sumÍrer

of 1945, and, the degree of parasitism Tras much less at
the time of the second vlslt

The area east of the Red River and the InterLake

country can be carred the parasltological centre of l¿ani-

toba as far as sheep are concerned. This area contains

nore than one thlril of the total sheep population of
iúanltoba and practicarry every farn has so&e parasitised

animals.

Table I also shows a low incidence of parasitlsm

for the area arounil St. Pierre. This area is actualty
¡tore heaviry parasltized than the table would indicate.
ribile faecar saroples were taken from only three flocks in
this area, a number of other farrc.s in tþè dlstrict were

visitecl and several flock owners had just gone out of sheep



TABLE I
T,NCIDENC.þ. Otr' PÀiÌASITISi'] IN T,1A}üITOBA SHEEP

District No. of No. of
tr'arms Farns
Visited Parasltlzed

No. of
Sheep
Parasitizecl

f'%of of
Sheep Farms

No. of
Sbeep
Fkamined

ilrii<sdale

Seven
Sisters

Selkirk

leulon

Vita

Àiinneôosa

Busse].l

Carnan

$t. Pieme

Pilot
ùiound

Boissevain

Dauphin

S]ran River

Shoal Lake

¡ilkhorn

1I

4

4

16

10

10

z

2

g

ã

4

11

I
.4

a

1I

4

4

l5
I
6

:2

.2

_2

90

g4

-e1

,160

96

100

Lg

20

-50

50

40

90

61

á0

2g

õ4

t5

18

58

22

22

6

5

s

.?

.1

o

o

tr5

f1

44.L

57.1

s6.e

?,2.9

22.o

46.2

e5.0

Io.o

14.0

2.5

6.?

14.8

9?-.5

4? .8

60 }fo LOO.0/o

..'

I
4

6

-â,

I

100.0

100.0

9ã.8

90.0

60.0

I00.0

100.0

60.0

40.0

?'õ.O

36.4

75.0

100.0

50.0

TotaI ?396 868 ,2,44 àA.Llo 7 6.Olo
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production. lfhile so¡ue of these owners clained that !¡ar_
auding dogs had forced them out of business, others des-
oribed symptoms of parasrtlc diseases as the cause.
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PAEVAL]IjNCE 03 OERTATN GENEaA

Besldes determining the d,ifferent parasites that
occur in i,¡ianltoba sheep, and, the lncldence of these para-

sltes, knowledge of what genera are rnost widespreact and

occur most frequently 1s inportant ln planning control
&easures. Table II shows the regularity wlth which cer-
tain parasites occur on dlfferent farms.

Eqenonchus ls the most corûnon parasite of sheep

in ilúanitoba. It occurs in more sheep than any other par-

asite, and can be found in more floclcs.

Ostertagia, Chabertia, Triehostronrylus, ancl Buno-

stomu.E are all found in a Large percentage of the flocks.
Ihe differenee ln thelr lncidence may be entirely seasonal,

but ln ary case they are sufflciently wldely dlstrlbuted to
cause trouble over a wlde 8.ro8e

The data with regard to tr¡Ionlezla are not very ac-

curate because thls parasite can sometimes be found ln
anlnals at post mortem when no,eggs appeared 1n the faeces.

In the life cycle of thls genus tbe gravid segments pass

out ln the faeces, rather than the eggs being shed ln the

host anq mired with the faeces. The fact that eggs of thls
tapeworra were found in faecal samples of 20 percent of the

flocks tested, lndicates that À[oniezla is very common i.n

![anitoba sheeg.

lhe other genera occur less frequently. Nenatoclirus


