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ABSTRÀCT

The stud-y iras been rxrdertaken for the f irst tine ln

theProvinceof}iarritobatod"eterminetbed.lfferenftypes
ofmyiasisrand.themyiasis-producln¿._Dipterawhichoeour

in i;he province. Two types of myiasis lçere observed' -

ob}igatoryanðfacu}tative.Thetypesofobllgatorymyiasls
record.ed- Îüere furuncular or subcuÜaneous myiasis prod'uoed'

by nembers of the genera cutelgþra, I{yp-od"erna anÖ 1¡Jo}rljlabrtia';

anömyiaslsofthemouth,f}ose,and,slnuseÊloymerobersofthe

genera Cep,þe49mYia and' 0estrqq. tr,aou}ia.tive nyiasis involving

I'fl-y Strlket' in sheep rrías caused. by PhoIPi? refliga and' l'¡ouJßd'

myiasls was prod-uced' by ?Lage:.q-ta' serloata' There were no

a'oua! cases of accid.ental mylasis, but frles capable of

;orod.uclngt}ristypeofmyiasiswereoolleoted.Twoearller
oases reoord,ed. from man ln l¡tarritoba were of oreeping erup-

tion by the first sta"ge ra.]l|faÊ or Gasue@.@ inte-stlnal:lF-'

'Ihey were reporbed" by 'ÉLustmarul in l;g?;6t and' Bed'ford' in L933'

purqfrgqlar. myi?sis caused by larvae of l¡lohlfalortia 9i€'1J' was

reported"byDr-rrcanin196l,and-traumatl.orlylaslsbylarvae

of Ph?eni-qÀg. serio-ata was reported' by Poetker in L962' There

vüas also an example of lolood--suolcing nraggots of bird"s by

]arvae of Apa.ulinq av-¿llJqr anü another of spurious myiasls in a

chlclcen by larvae of l/i]¡scg dolE-e-Ë-!'ica''
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INTBODUCTION

within the ord-er Dlptera, there are sucklng and" non-

sucktng flles whlch transnlt pathogenic organlsms to men

and other anlnals mechanically - þy thelr boo"y hairs, pu]vllll'

mouth parts, vomitus, or feces to an abraslon or opening on

bhe hostIs bod.y. The sucking or hematophagous dlptera also

transmit pathogens cycl-ically through their sallvary s€cr€-

tions i.,¡hlle feed-lng. In contrast, sone non-sucking d-lptera

lnvaÕe anirnal tlssues and organs ln ihelr larval stages and'

prod.uce the pathol.ogical- cond"iüion of myiasls.

ft was the purpose of thls investlgaflon:

1. To stud.y i;he etlologlo agents of noyiasis, a:ad.;

2. To d-etermlne the dlfferent types of mylasis which

occltr in the Provlnce of Illanitoba.

By means of a" stud.y of nylasls, the ldentlty of the

causatlve agents, thelr hablts, habltats, and hosts, âs well

as lhe lncld,ence of infestation can be cletermined. and' con-

trol oeasures utillzed. i{ylasls-producing flies heavl}y

parasitize anlmals Such as cattle, Sheep, horses and- deer.

Human beingsrmalnly lnfants, also the wound-ed or the insane

a.re âffected. by these f}les, and. as a result they eonstibute

a health haza.r& to man.

Àccord"ing to the

'bhree types of mYiasls

tatlve arrd acoid"ental.

reglons of the living

hablts of mylasls-prod"ucing fllest

are known to exist, obllgatory, facul-

Obllgatory nylases occur ln speoifia

animalsr ê.8.r in the nasal oavlty of

i$
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sheep and d-eer, and. in this caÊe ühe d"ipterous larvae exist only

4S true parasltes. I+acultative nylases occLtr ln fresh r^lound.s

and. d.iseased" 'Þlssue of living animals, and. the ðlpterous

larvae can llve a parasltic or Saprouoic life. Accid"ental

myiases occLlr in llvlng animals and the larvae inhabit

regiotls inaccessible to observatlon, e.g', the vagina and"

intesùines of human beings. Thus from an economio, veterlna'ryt

or ned.ioal viewpoint, the stud"y of myiasls ls important.

The present stud.y d-eals wlth two classes of obligatory

nyiasls, subcu.taneous and" nasal; observed" and- reported- cases

of facultative nyiasis, and. human case historles. Spurious

nylasis, hematoprragy by raaggots, anÕ flles capable of caus-

lng acoid-ental myiasis are also mentloned'.

,:.iÌ
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ñEVIET/'¡ OF TIffi L]ÏERATUBE

One hund.red. and" forÈy-seven years ã8or Klrby and

Spence (38) used ihe word- rrscholechiasisrr ln reference to the

invaslon of anlmal tlssue by lnSect larvae in general' Hope

ß6) , howeverr proposed to limlt that term to use in con'nec-

tion wlth leptd"opterous larvae and. suggested. the new terln

r¡myia.slsrrwhich ls not¡i in general use to ind-icate the oofl-

d,itlons resultlng from the invaslon of tissues and" organs of

rnan and. anlmals by dipterous larvae' 
bssls of the

Hope(loc.cit.)olasslfied.myiaslsontlneþa.pitsof
dipterous flies whlle Blshopp (5) classifled" myla'sls accord"-

ing to the parts of the body affected'. Patton &7, ln 1921

lnd-lcated. that Blshopp I s ctasstficatlon was unsatisfacüory

and- proposed lnstear] three categorles; speclflc' sennl-

speclfic and aceld-entaI. Tbese categorles, based on Ùhe haþlts

of the flles, glve a better lnd.ication of thelr relatlon fo

thelrhostsrandronsuchabasisra]"eofgreaterlnterest
to the zoologist and. entomologlst. But PaÙton (1oc.clt.)

unl-ike llope (foc,clü.) extend.ed" the use of the term nyiasls

to lnclud.e a}l stages of Dlptera on the ground- that the eggs '

pupaerand-evenad-ultsÏ:ûayoccqslonallybefound'lnthehuman

bod'y.Thlssituatlonlsoflimlted.ocourrence,arrdasJames
(3?) ind.icated in Lgt+? r rrPatüon't s usage of the term was

unnecessary since the Latvae are the actlve sfage ln reLatlon

to mylasisrr.

Uptothepresent,James(loc.cit.)haspresented.the
most concise work on "The F}les þhat cause fiyiasis in T'lanrr
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whlch 1s almost ind.lspensable to the ned"lcal entornologist.

In his work he has sumnarlzed. relevant blological and'

pathological lnformatlon concernlng nylasls-produclng flles

of the v¡orld" whioh affect the hunan host, and- has presented'

guides for their ld"entification. A further guld-e to the

ldentifica.tlon of nylasis-prod.uclng Calllphorid's oan be

]ocated ln ttThe Blowflles of irlorth A¡nericat' by Hal} (32).

I,lalker (61) first record"ed" furuncular myiasis in

North Amerlca prod"uceö by lvohl-fqhrtie vLgll (lUalker, I92O) '
He (62163) also publlshed. a þrief accoirnt of elght cases ln

man and later d"escrlbeÔ characterlsttcs i¡rhlch faeilltated'

the ld"entiflcatlon of the three larva] stages. F\rrther

observations on the behavlour of W. vlgil and" d-escrlptlons

which presented" deflnfte characters by whlch each Latva]-

lnsùar may be recogralzed. v'iere mad-e by Ford' (?3 r24) '
Berrnett(2|provld.ed.importantdataonthelifecyc}e,

incldence of parasltlsn and. host-pârasite relatlonshlp of

Cuüerebra qmascularüor (Fitch, 1856) . .å11 stages i^fere des-

cribed and" the mtsslng characterlstlcs, lLecessary for id'en-

lificatlon, were provid-ed-. He furlher corcpa.red" the gelLus

cuterebra to cephene-qyla and" transposed the latter from

the Cuterebrld.ae to the Oestriflae, Ben:rett (Joc.clt.) later

d"lscussed' the blology of Cephe4erû;rla phoblfera' the pharyn-

geal bot of the v¡hite-tailed. d.eer. IrI hls work, he has

descrlbed" the Ínoid.ence of parasitls¡n d.uring the year on the
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d.ifferentageclassesofthehost,theÕegreeofparasltisn
lnre}ationtosecondgrowthforestsand.matured.eold.uous

forests, the phases of d,evelopment of the larvaed"urlng the

year, and the effects of the parasite on the host' This

v;ork ls a val-uabl-e contribution to the blology of Q' phobllera

in reJ-atlon to mYlasl-s.

severar_ of the recent irorks on nylasrs have been of an

experlneni;alnature.$o¡neoftheexperlmentslnvolved
externalanÖsystenlccontroloflarvaefoundincattle
(1?r18 rr9r;:or5or52156, ), horses (t+?r58r59), and sheep (LZ'

LSrÌl-rt+3rt+}r49), as vrell as control by sterll-LzaL3on of the

male fl-les (39r5il. Other experimental ¡:roced'ures d'ealt wlth

the transpl-afrtatlon of Larvae (53, the ecology of cuferebrld

Iarvae (5Åt), the resplratlon of eggs anÖ larvae of mylasis-

prod.uclng flles (34), exfernal, subcutaneous and' gastro-

intestinat experimental mylasl's t3J\ ; artiflclal lnfestatlon

wlth cattle grubs (61þ), toxlcity (?5J, flocculatlon tests

(,4il , aÐÕ hlstopathologlcal stud.les (65',t , Many lnvestlgafors

havea}soentertaineÕtheid^eaoftraclng.theevo}utlonof
nylasls-proouclngfliesonthebaslsofthelrposterlor
splracular plates. slnce facultative parastlo larvae have

slmpller poSterlor sptraoular plates than obÌlgatory

parasltlc larvaer thls lÖea seems feaslble'



IqATE;n'1Al,S À}üD iiiETijoDs coil]'IoN ro AIL P}IÀSES

OF IIHE STUDY

1. SOUECES 0b- DêTÅ

ThemalnSouroesofd-atacanbeclassified'uBd-ertwo

head.lngs: -
a. Intervlev¡s

Clrculars asking for rnaterlals tonard' the study of

myiasls v¡ere issued to hospltals a¡rd veterlnarlans in the

province, but bhe response was surprislngly poor. The pro-

ced.ure was then replaced' by lnf erviews '
i{anymed.loald.octors'nursesand.laboratoryteo}rnlciarrs

lnsevera}hosplta}s;manyveterlnaryd"octors,farmersand.

agricultural offloers ln l4anitoþa were lntervlel^¡ed" in ord"er

to collect pertinent lnforroatlon necessary for the stud'y'

b. Flel-d- Worlc

Fle}dworkinvolved.trlpstovariousruralareasand.
aoa:,jtolrrs ln the Provlnce 1n ord'er. to-i'-

I. ttap and. net d"lfferenü myiasls-prod'ucing fllest

2. coll-eat larvae from lnfected"

bJhenever facultative Parasitic

collected. allver sorlle were preserved'

the ad,ult stages ' The preserved' and'

were ld"entifled and- later conflrmed"

anlmal-s.

dlpterous larvae lÌere

and. others reared to

1lve sPecimens of larvae

by the id"entlfication of
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the ad"uLt speeimens. Further confirmation'¡ras obtalned' by

comparingthead-ultsvrlththead.u}tsstored.intheBltomolo-
gical $useum, TJnlversity of irianiüoba'

2. I\iETlioDS

fhe tecirnlque ad'opteÕ ln the preparation of larval

specimens for ld"entificatlon was as follows:

a. Flxatioq

Thereeresevera}method.sforthepreservationof

Iarval speclmens, -OUt a conbinatlon of fornalln, ethyl alco-

hol and- acetlc acld" (F'A'A')' was preferred' to the otherso

F.J!.A. nelther causes the burnlng sensatlon to the

eyesoftheuserasd.oesformalin'norprod.ueesthed"lscolour-
ationofthelarvalintegumentasd^oes?atoB0percenta}co-
hol.Suchd.lsco}ouratlonwasobserved"rnost}ywlththemuscoid.

type of larvae. By boillng the larvae ln v¡ater before fixingt

however,thisÔlsad.vantageof,thealcoholcould"beoffset.
b. Ilo

Thel-arvalspeclnenslfpreserved'shouldbesoakedin

water to remove as much flxative as possible pr3-or to boil-

inglnthehotcaustlcsolu|lort.Boilingl:n2molarsod"iun
hyd.roxlde is employed- to expose ihe soleroÈlzed' areas nhloh

are used. ln id-entificatlon. The process of boiling ls faclll-

tated.bymaklngplnholesventrallylnthesmallerLarvae'antd
bytheremovaloftheiniernalorgansthroughavenira].lnclslon



in the }arger larvae. The extent to whlch the larvae

should. be bolled. varled- r.¡ith the size as well as v;ith the

freshnes5 of the Speclnens. îhe point of clearall'ce is

recoglllza-þIe when the sclerotlzed. stru.ctures beoone clearly

vislble through the hyallne lntegunent of the larva. CLeared'

larvae were then placed. ln bolling water for about ten to

fifteen mi-nutes to remove any elçcess of sod.lum hydroxid"e and.

to f aci]5-Ùate dehydration. If the larv¿s â11€ dehyd-rated- wlth-

out bol:ralngr they tend. to become brlttle and" d-iscoloured'

'Iwo d"ifferent sets of materials were dehyd'rated and"

cleared. (see Table I)'
I. l-arvae ôr parts of ]a.rvae cleared in 2 molar sod.lum

hyd"roxid"e

2. whole larvae not cleared- 7n 2 nolar sodium hydrox-

id"e

c - iriountlns

lvlounts l¡¡ere made ln Canad-a balsam and. ln Permount.

some mounts l.rere mao-e flat but the cover glasses were supported-

at the edges by þits of glass. other mounts were mad-e ln

cells of glass tubing varying j-n diarseter from 12 Eo 20 mm.

cut to helghts varylng 'oetween 5 to l0 mm.

The cut tuþes were cemented" wlth Carterr s Clean Grlp

B.uþber cement to the glass slid.es and. partlaIl¡' fll}ed t^¡ith

Canada balsam or Permount. Ehe larva was then lmmersed" ln

lt, and- more morxr.ting fluid add.ed until the contalner was flIled"'
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DETryÐR.A,TTON AT{Ð CTEARING PERIODS OF SPECIMENS

ïrlhole speeiuens WhoLe specimens
prevlousLy
bo11ed

previously
not boiled

SoLutl-ons Anorox. time A.nnrox^ tima

7o/, F,t]nyL aleohoL

\ofi H ¡l

9n6nn
grø fr rl

Absolute Ethyl alcohol
*
Abs.Ethyl 0H. and Xylol

å,bs. lf H

Xylo1 :r :

Xy3.oL

Ced.ar wood oil

20-30 minutes

20-30 tl

20-30 n

20-30 rl

30-60 11

Lo-20 rl

10-20 fl

10-20 rl

3-,
tÞo-60

20-30

20-3O

8-12

ho-60

L-2

20-30

20-30

10-20

,-Lo

5-ro

mlnutes
.n

hours

mlnutes

hours

mlnutes

tf

tl

Íf

hours

Absolute Ethyl 0H -* XyloJ.
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It i¡¡as observed. t:nal lf the contalner and contents lÌere

lefttostand.overnlghtcovered.withaPetrid'ishrand
refilled- the follolt,ing day, bubbles rarely appeared' beneath

thecoversllp.Thegentlelowerlngofthecoverslipfrom
one end. to the other also prevented' the presence of bubbles'

Larvae v¡hich were cleared. and- .stalned' with Acld' Fuchsln

of, Gowerrs carmlite and" nounted. 1n the above mÐnner exhlbiteù

greater'contras!ofthed.lstingulshingc]naracteristics'

3. iqETI{0Ð-01î' GF.CIUFIIüG

The classiflcation ùsed 1n this work ls a' coinbination

of Pattonrs (4?) categories, modifleÖ as:-

A. l. ObligatorY mYlasls,

2. Facultative m¡r1¿sis,

3. Aecidental mYiasis and'

Blshopprs (5) categories modlfled as:-

B. f . Traumatlc (wound) mYla'slst

2. Furunoular or subcutaneous nrylasis'

3. irtrylasls of the nouth, nose and" slrruses'

Thisd.ua}nethodofgrouplnghasthead"vanüageofcom-
-oining biologloal and pathological daüa ruhich may be of

lnterest to the entomol-oglst and pathologist'

Hematophagy by maggots is ooÏ]sidered' as a related"

nhenomenon to Ùrue myiasls. Spurtous nyiasiS is also nentloned'



OBLTGATO.,.?Y }'IYI}ISI S

trThis group includ.es all- those Dlptera whose larvae

are for.u:.d" only in Ilvlng tlssue, the flies selecting a

number of tlssues or organs, or one particular orgarr, d-epend.-

ingonthespecies,inwhichornearwhlchtolaythelreggs
or d.eposlt thelr larvaerr, Patbon (I+7). These ]arvae are the most

serlous nyiasis-prod"uclng forms from an economlo standpolnt'

[he i;ypes of obligatory nylasls observed' were:-

}.Furuncu}arorsubcutaneousmyiaslscaused"þythe
Hypodermatid-aerCuterebrld'aeand'saroophaglÖaet

2, T'lyiasls of the Ïlose, mouth and' sinuses caused by

the Oestrid-ae (see Ta'ole II).

1. FUIiUNCULAR OË. SIIETTJTiI{EOUS t'tYIifÊIS

FurunculaT o't subcutaneous myiasls 1s the parasltlc

invaslon of the subcutaneoìls tlssue of the host by d"ipterous

larvae. The larva first penetrqtes the unbroken skin or

opening of a hair fotlJ.ole. It nay remain a.t the polnt of

entry or migraüe varylng dista,nces tirrough the hostts body.

ï,vhen it cones to rest, a -noil or furuncle forms which has a

snrall opening to the exterj-or to permlt brea'thlng. The larva

graduaS-]y enlarges lhe openlng and. then emerges. In the

openlng of the fi;.runcle second.ary infection by bacterla or

by maggots of other rnyiasis-prod"ucing fties may occurr The

absence of suoh lnfection, however, results in the raplil



GASTEROPTIITJDAE

Gas+- ero¡hilu-s nasalis
G. Íntestinalrs.fl

tl

G. hae¡Prrhqidalis-

lAB].8 1I

0BLIGATÛßYMYÏA"îIS-FRoDUSINGDIPIERAFR€n4MANÏÎæA

HTPODERMATIDAE

I{yPod'errna bovis
il
{
{

H. Iineatum
tl
tl
1l

Oedemagena tara¡rdi

CU1EREBRTDAE

x
x

]c

)t
x
X

x
]c

C. lenebrosa

](

horse
horse
¡nan
MAJI

horse

ÏÈinnipeg
'Inliruripeg

tüir,mipeg
Lr¡ndar
!{i-nnipeg

x
)c

cattle
H

fl
tl

cattle
tl

ll
caribou'

V.
V.
G.
K.
V.

!üinnipeg
Rivers
Oak Rlver
MoIi¡ae
RoIa¡ld
trtirmipeg
Oak River
Rivers
BeverIY Ïake

MurraY
Murray
V. Bedford
J. Austrn¿nn
l4umay

field mouse Rennie
house mouse,
ßink !{inniPeg

house mouse $Ii-nniPeg

June
Jrxte
June
Aug.
l{ar.

J.
V.
V.
V.
t.
V.
V.
V.
û.

A. Mcteod
MurraY
MurraY
MurraY
McGalLum
Murray
MurraY
MurraY
Peterson

L, L962
L, L962

30, L932
rg?5
Lg62

.Apr.
May
May
May
Mar'
June
Apr.
Apr.
June

30, L9l+3

3, Lg65
9, L963

28, L96)
Ih, L96?
I, L962

LO, L965
25, L965
10, 1949

C. H.

J.
J.

Buchner

McLeod
AlIen

Ao
A.

continued

Apr. 15r 1958

AcL. 3At I9h2

' 1940

H
N



0ulprqbfa sp.

SARCOPHAGTDAE

T{obflehrlie vieil

Nose,
Rrrur¡cular Mouth
or Sub- and

OESTRÏÐAE

Cepheneqvia trompe

tl

tl
tl

0. phohifete

TABLE TI OONT]NUEts

]C

)C

:(

C.astro-
intest-

rl
rt

rl
tl
tl

Oestrus ovis

dog

](
]('

x
]C

x
)(,

ülan
Íúnk

fl

Winnipeg

white-üailed
deer

Wi:nnipeg
Old Klldonan
S. Mar¡-itoba

|t

!
rt

rt

T

!
f,

tt. G. Jones

lladasviLLe
ffiiteshell-
Hadasville
Buck Mt.
Turble Mt.
I{hiteshell
Ifarchand
Peonan Pt.

Wi.nnipegsheep

E.
J.
J.

ù¡ncan
ALLen
AILen

Aug. 8, 1p6l.

V.
Y.
V.
V.
V.
V.
V.
V.

Muruay
Murray
Murray
Murray
Murray
Murray
Murray
Murray

Murray

July 3, ]-?6L
, 1940

_, f940

Apr.
Ma,r.
Apr.
Mar.
Mar.
Apr.
Apr.
Mar.

Oct.V.

l:9, L962
r7, Lg62
Lg, Lg62
26, 1962
r8, 1962
h, Lg62

LL, 1962
6r'26

ltg63
Lg62

H\t
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heallng of the furuncle after the larva energes.

The genera found_ respoilslble for thls type of mylasls

Ourlng the present survey v,Iere (a) HypodeLma, (b) Cuterebra

and. (c) Wohlfahrtla. These first two genera are d.iscussed,

below and. the thlrd" ls d-lscussed, und-er human case historles t

page 68.

(a) Fa.mily: Hypoder¡natld-ae. Genus: äypod"erma

I. Elrozuqt'].o1
larvae of Hvpoderma were found ln the spinal

cavlty as early as 1B8B by Hinrleksen#. Curtice reported

find.ing t'larvae in the wa.ll of the oesophagus, ln the pleura

near the eleventh rlb, in the subcutaneous tissue oí the back

and In the suboutaneous tumors v¡hloh opeu. through the external

skln.rf Had"wen (26r27.ZBJ reported" the injuriousu.ess of

warbles to cattle, êlscllssed the llfe cycle a,nd- seasonal

d.evelopnent of both species and. demonsi;ra.ted- the ablllty of

ûhe larvae to penettate bovine skin. He (29\ also d'escribed'

the 'olologLes of bobh specles, the effects of parasltisrn and'

suggesteô method.s for thelr preventlon and- treatuient.

Blshopp eþ a} (6) presented- an adequate d-iscussJ-on on

cattl-e grubs, thelr biologies, and- suggestlons for control.

Carpenter et gt* applied. toba.cco pow¿er as dnessings to the

backs of cattle ?ühioh proved. to be effective. From L9f+7 to

the present, control measu.reg have ranged from external

treabment wlth Derris powd.er and- Rotenone to systemic treatment
. D"t" i"k-," from Blshopp et al (11).
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with Trolene, Ruelene, Coral, anC. Ronnel. Teskey (5?) has

stated" E]r.aE in ten years slnce 1948, cattle grub Popula'tions

have been red,uced. from twelve to one grub per aninal in

Ontario.

In the present stud.y the l.rriter has recorded cases

of subcutaneous nyiasis ln the cattle of I*ianltoba prod-uced-

by iI. bovÍs a"nd. !. llneatum. The effects of systeralc

treatnent on warbles and" the lncidence of warble lnfestatl0n

in cattle ln the Rlvers, Oak Rlver and Irioline d-lstricts, âs

well as the envlronmental factors lrrhlch may j-nfluence the

d"evelopment of the grubs are discussed.

2. l[aterla]s apd ltlell¡Elg.

From Septembex :J 5, Lg6t+ bo June 4, 1965, 659 oattle

(Zgl ealves L-2 years and. J66 adults, J+ years o]d), located

on elghteen farms ln the Qak Rlver, i'Io}lne, and- Blvers d'ls-

tricts, were used to determine the incldence of wa'rble

lnfestatlon Ln these areas. Four hund'red and' forty-three of

these were used to d.etermine the effeots of ltuelene pour-oi3'

treatment, a syStemlc larvlcld"e, on warþIes. The recommend'ed'

d.ose was i ounce per 100 lbs . by bod.y wetght up üo I ounQes r

This treatment was Ð.pplled. ourlng the perlod- from septenber

15 to l,lovember 25, l-964. The remalning !]-6 anlmals were not

breated. and. therefore were used" as controls. Warble speclmens

were obtalned" and. ld.entifleô d.urtng the stud"y. other specimens

urere obialned from Eoland. and, l{anitoþa animals Slaughtered at
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St. Bonlface. AlI si:eclmens of warbles obtained by ùhe

wrlter víere id-entifled accord"lng to the keys of Bishopp (6)

and Ja.mes (37).

Tkrrough questlonnalres, informa.tlon on the lncidence

of warble lnfestati.on ln the South EasÙern portlon of

itlanltoba (see Fig.t) vras obtained. from I. Goossen, the

veterlnarian of that aTea, and the data pertalning to ihe

type of soil, d.ralnage end molsture content and the type of

vegeüa.tion were obtalned- from J. A. Irlegrych, the Àgricutltura]

B.epresentative. fhe d.ata on a]tiùud-e and- natural vegeiation

were obtained from the Detalled" Relief and Drainage and.

Vegetatlon ma.ps issued- þy the Ðepartment of Ind.ustry a.nd"

Commerce, Fror.'ince of lolanitoba. The d"istrlbution of vrarbles

in other areas in T{Ð.nitoþa was confirmed. by other veterlnar-

ians a4d. farmers through quesfionzraires anÖ intervlews.

3, Results

WarbLe specimens collected- from Roland, i'{o}inet

Oak liiver aJld" Rlvers d"tsÙrlcts and- l'Îanitoba anlnals slaugh-

Ëered at Customs jr,þattolr d.e¡nonsþrate that ii. line¡alg4 and.

g. bor¡l-E are present ln i{anltoba.

On T'larch 6, 1965, five farms 1n the Rivers district

reported ihe appeare¡lce of r¡¡arbleS in their calvesr espec-

ially ln theLr steers. The d.istribution of the warbles was

ir.regular. They ltr€rs observed along the ribs half way d"oi'rnt
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the sld.e of the a.nimalrs body, behind the hlp bones and on

either side of the spinous process. AS the number of

v;arbles graduatly increased to a peak rr¡hlch la.sted- frour Ùhe

first to the thlrd- week ln Aprll, they were highl¡' concen-

tra.ted along the reglon of the 'Oackbone ln the a'Tea of the

last three palrs of rlbs. The flrst warbles emerged on

Aprtl 10 anfl by lvlay 28 only eighteen of the 1-2O lnfested"

anlmals had. i¡iarþ}es, r¡,larbl-e Speclmens coll-ected in jlprll

were H, llne€åum v¡hile oi;her specimens collected ln lvlay T{ere

H.Uovls. (see Table II). Speclmens extracted on June 4 by

Squeezing were H. bovls. The d.ifference ln warble d.evelop-

ment lllustrates that a seasona.l distrlbution exists for

both Species. Latval- speclmens of [. ]-i,n'eatum collected" on

June B, 1962r ftâY have been the result of ll¡nltlng factors

on tihelr rate of d.evelopnenÈ (see lab1e II)'

The data v¡lth regard. üo ltarble infestatlon 1n the Oak

Biver, I,to1ine and- Rivers d"istricts are d.isoussed ln Tab1e III'

Whl].e there is a negligible d-ifference ln the per cent

lnfestatlon between the steers (31 per cent) and the heifers

(Zg per cenb), there are approxime.tely the same number of

lnfarbles ln the steers (9) and- heifers (6). A lov¡ incidence

(8 per cent) occurs among the ad"ults ltlih each infested

adult having, on the average, two r¡rarbles. The lncid"ence of

warble lnfestatl0n in cattle d-emonstrates that the calves

have more ¡varbles and" a higher per cent infestatlon per



Nr¡nber of Cattle
Farnr kan"lned

Number Steers Heifers

TABI,E TII

INoIDENICE OF bIARBLE INFESTATIoN IN CATTLE IN Trm OAK RI\rER, MoLINE ANÐ BII¡ERS DISTRICTS
LgA+ - 1965

I
2
3
4
5
6
7I
I

l_0
Lt
L2
1?

14
T5
t-o
T7
18

v
22

2
t2
T3
I

T3

6
t

L6
9
I
5
l+

25
9

Nuinber of Cattle
iri-th lttarbles

Steers Heifers

9

6

t2
3
7

17
6
5
6
l+

7
7
I
5

ry
5

2

I

l_

6

12
7

5
l+

lotal l-70 W3

Aver.No. of trlarbles per Anirnat

Average ñ¡nber of
ttarbles per Animal
Steers Hei-fers

I

2

2

u

I
4

ö
L5
10

13
L2

6
3
t

I
5

Nu¡rber of
Adul-ts

Þca¡nined

I

6

54
53 36

35
20
h6
20
20
Lt
L5
20

7
I7
u

ö
I

L7

80
28

366

Nrrmber of Average No.
Adults of t{arbl-es

with lifarbles per adtrlt

6
IO

6

I
6

6L5

9l+ 50

9.1+O 5.58

I0
2

I

6

)

)

3
2

1

I

6

3L

i-

4

4

J-O

2.28

No



2L

anlmal i;han Èhe aÖulËs.

Comparlson with Table ÍV and" Table V indicates i;haü

almost twice es sÌany steer$ and. three bli[es as fßany helfers

are infesteÖ in the Rivers d.istriet aS ln the Üak River and'

rtoline ÖisÈricts. In 'bhe Bivers d'1stricb, ãLso the calves

have tr¡ice as nany warþles as the calves in the Oak Biver

and ltioline d.isÞricts. On the other hand'r the d'1fr'erei?'ce

in tkre per oent infestatlon af,ld" the nuraber of warþ]es per

ad.d.ult are J-nsigniflcant for the separate l-ocalitles. The

variatlon in the infestatlon for ihe separate areas can þe

explalned by the fact that whlle many fararers in bhe,oak

River and. }to}lne clistricts used" control measures agalnst

the warbles, maJly farmers in the Rivers d-tstri-ct had' falled'

to d"o so.

The d"ata for the untreated- cattle are presented ln

Table VI. There iS a marked. d.lfference þetween the per cellt

infestation of the helfers (85 per cent) and- the steers

(6? per cent) but there are more warþles to be fo1m6 on the

steers t12) than on the ireifers (?). This sltuatlon' seeins

to inöicate a sexua]- d.lfference to parasltisn by warbles'

,Ihe aÖults, however, ale less heavlly infested" (12 per cent)

and. have approxlmately three warþles per anlmaI. ThiS

d.lfference in the infestation betr¡reen the calves and' the

aÕulbsnaybee:cp}ained.byanageresistanceorreslbtarrce

d.ue to previous lnfestatlons. some ldea of systenio treat-



Nr¡mber of Cattle
Farm &ani¡red

Nr¡mber Steers Hei-fers

L2 1ó l+

r397
1487
L559
t6 l+5

TABI,E TV

]NCTÐEIICE OF WAAB],E ]NFESTATTON TN CATTI.E TN lHE R]VERS DISTBIOT,
196!, - tg65

t7 25 t5

18955
Toral . 76 52 33

Aver. No. of lrlarbLes per Ani-mal

Per cent of Ani-rna].s Ïrrfested h3.h2

Number of Catüle
w"ith lrlarb1es

Steers lieifers

L23
73

Average Nr¡mber of
Warbl-es per Anima-l

4

t5 r_o

106

I
5

4

24

13

I2

v
o)

L3

Nuinber of Number of
Adults Adults

Ercam:lned wÍth Warbles

I
6

6

36

7.2o

L6.L5

I

I

L7

Average No.
of Warbles
per AdtrJ-t

80

28

1l+1

6

9

6.39

4

I
4

N)
¡\)



Nr.mber of Gattle Nr¡mber of Cattle
Farm Þca¡nined with I¡trarbles

TABI,E V

TNC]DENCE OF'UIARBLE TNFESTAT]ON IN CATTLE ]N THE MOLINE AT{D OAI( B]ITER DISTBICTS
l-964 - L965

1L59
2

3226
l+2
5L2r2
6L33
787
8L3L7

1065
}1363

lotat 94 71 20

Aver.No. of trlarbles per Anj:nal

Per cent of Ani¡na-ls Infested 2L.27

I

Average Number of
tüarbles per Anirnal

Nunber of
Adr¡]-ts

6

t2

35

20

h6

20

20

Lt
t5
20

7

L7

14

225

Nunber of
Adults

l-ó.go

I
29

5.80

1

Average No.
of t{arbLes

10

2

6

14

3.50

t
2

3

22

g.69

I
I

1.ó0

tu
\^)



Farm Exar¡-ined
ñr.mber Steers Heifers

3223
11 36
I2L64
!397
L559
1645
1855

Total 61, 39

Aver.No.of l¡rrarbles per Aninal

TABLE Tru

INCIDENCE OF TüARBI,E TNFESTATION TN UNTREATED CATTI,E TN THE RIVERS,
MoLrNE, AI{E oAK RIIIEB ÐÏSTRTCTS

rg6t+ - 65

of Gattle
with WarbJ-es t{arbles per Ani:na1

Steers Heifers Steers Heifers

of Oatt1e Average Number

82
36

L23
73
59
h5
54

tù 33

Per cent of Ani na] s Infested

].l+

I

U

I0

13

L2

u
s6

12.28

6

6

L0

6

I
6

6

48

6.95

Adults
ftamår¡ed

æ.75

l+6

I4

I
17

28

u3

ñrnber of
AduLts

with ltlarbl-es

84.61

2

3

3

of Túarbles

2

I

6

14

12.39

4

11

2.75

¡ur
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nent r'rith Ruelene on warþIes i-s presented. in I'abLe VTï.

There are minor d"ifferences 1n bhe infestatlon between the

steers (B per cent) and the heifers (5 per cent), as well as

the number of war-o]-es per steer (?) and. helfer (1). The

adults, too, have a low lncid"ence of trarble infestation
(7 per cent) and about two warbles per ad"ult.

Coinpa.rlson wlth Table Vf and" T-able VII shows that the

untreated" süeers are about elght ülnes more heavily infested.

tiran the treated. steers and. the un-r,reated. heifers seventeer¿

Nimes more heavlly infested. than the treated. heifers.

lhere are aLmost six timeg as many warbles tn the untreated.

calves aS are to be found- in the treateù ca.Ives. The ad.ulte

show l1tüle ðlffèrence in the per cent infesËaülon and. in
the nurcber of v,¡arbles between the treated" and. untreated.

anlmals. This shows that the number of war-oles in the ad-ults

a.re not influenced" by treatment. S.ue1ene, therefore, is an

effective larvlcid.e agalnst l¡'arbl-es in calves but of mlnor

effecü against warbles i:c bhe ad.u}ts. This neans thaÙ age

rather thår¡ treatmenb is the determinlng facüor ln the reduc-

tion of -v¡arbles in the ad.ults.

The d"ata in Tabl-e VII] lnd.icaüe that the naüure of fhe

soil, itS d-ralnage and. mol-Siure content may lnfluellce warble

populatlon more than al-titud.e and. vegeüatlon types. The aþsence

of v¡arbles in ùhose aT'eas (Fig.z, Taþle VTII) nay be due to a

predominantly sandy loam type of, soll wlth patches of clay and



Farm Exarn:tned
Number Steers Hei;fers Steers Hei-fers $teens Hejfers Exanined with t{arbles per Adult

I
2

?

b

5

6

7

I
I

U

2

12

t3
I

L3

with Tüarbles trrlarbles per Anima1 AduJ-ts Adults

106
u8

t2
?

7

L7

6

5

7

U17 25

r84
Total 106

Aver.No.of Starbles per Ani-mal

Per cent of Animals ïrrfested

84

1

l+

35

20

g.hg

A.

h,.76

2g

20

IL
L5

20

7

T7

I
80

IO

7

2.33

of lfarbles

2

I

1

3

253

1

1

L7

6.?2

5

1".66

N
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TA,BTE VTII

EFFECTS OF ENV.TRONMEi\]T OF WABBLE POPUTATÏCIN IN SOME .å,REAS IN MANTTOBA

Stuartburn

Gardenton

Altitude

Piney

Sprague

900-950
a

950-1000

Natr:re of

Woodmore

Vita
Sundoum

Sandy
sílty

It

1100-1200

1100

Drain- ffloi-sture
Soil age Content

loara to
elay

ff

ÐomÍnion
Cíty

Ridgeville
Emerson
Arnaud
Greenridge

Area

950-1000

950-L000

1000-1100

Sandy loart
vriüh peat

lt ft

Fair

Fair

Light sandy
soil with
roek out-
crops. Some
wet or
swampy areas

8oo;850

Degree of
Infesüation

ilft
rf tl
tf ll

xx

xx

Poor
Poor

ileavy clay

FaÍr

Fair

FaÍr

xx to xlü(
xxx

tr tf
iltl
ff Îf

Natr¡ra1 Vegetation

Aspen and willow
predomi-nate rrith
èIm. ash . br;ff oak - ì ,

and'þaPlel. Frequent bo¡' eld¿r

x

Fair
Fair
Faír
Fair

x

meadow openings.

xxx

Irtixed stands of broad-
leaf and coniferous
specieg, chiefly spruee
ano aspen

xx

¡or
XX
trx

xxx

I{ain1y aspen, small
quanbities of sPrucet
white elm, green ash
cotton woód, bUfr oak,
balsam poplarrLMani-
toba maP1e-þ bo¿¿- ølder

tc

x
x
x

Predominantly grass-
Iand r^¡"ith scat'tered
groves of will-ow and
aspen. Transition of
lightty treed areas
to forest

t\){
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Molfne

Cardale

Oak Ríver

Altitude

1660-1800

Drain- [{oisture
Nature of Soil age Content

-i
xt

NX;

xxx i

(ivlore

TABLE VTI] .OOI{TTNUEÐ

absence

loYt

moderate

high

þh.a;r 15

Heavy black
loam

Good

Good

Good

grubs per heaÕ of oattle ls rega.rd"ed" as a beavy lnfestation)

x:t

xx

xtc

Degree of
InfestatÍon

x

x

Natr:ral Vegetation

Predominantly grass-
land vû:ith scätãered,
groves of willow and
aspen. Transitfon of
Iightly treed areas to
forest

tu
@
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peaü , falr to poor d.ralnage and high molsture oontent. fTt

areas where the soll ls of clay, v;lth falr to good. d.rainage

and. hlgh molsture content, warble lnfestation tends to be

1ow. Warþles âppear to d.evelop abuncrantly vrhere the soil is
à llght sandy type with falr dralnage and low molsture coxt-

tent.

4. Summary

l'Ihile H. lJneatum and. H. bovis are lrtld.ely d.lstrlbuted.

in Þfanitoba, ühere ls a seasonal d.lfference ln thelr d"evelop-

ment. 'Ihirty-otle per cent of ühe helfers, 2i per oenü of the

süeers and" I per cent of the adults in the Oak ÏIlver, I'Ío1lne

and Rivers d.istrlcts an"e infested. lnrlth v¡arbles, bu| the

ca.ttle in the Rlr¡ers d-lsirlct are more heavily parasltlzed"

than those ln the Oak Rlver and. I{o1lne d.istricbs, Calves

have a higher per cent infestation and nore warbles per

animal than the ad"ults. Untreated calves are more heavlly

para-sitlzeC" ',v1th warbLes than calves treated with Tluelene,

but there ls llttle dlfference between the treated and.

untreated ad.ults. A sexual difference to parasitlsm by

warbLes appear to exist between the steers and hel-fers.

The only areas ln the province r,qhich are known üo

the l,¡rlter to be warbLe free are Süuartburn, Gard.enton, Piney,

a.nd" ÍJprague. 'Ihe development of warbles may be influenceÖ

more by bhe nature of the soil, lts d.ralnage and molsture
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content lhan by altltude and- r,'egetatlon fy3>es.

(b) Family: Cuterebrid'ae: Genus: Cuterebra

1. Introductioq

Parasitism by cuterebrld larvae has been recorded'

a-nd described. for over a centu-ry, but the actual mod.e of

enNry ls still unknot.6. ?arL<er and 1¡Jells (46) rnechanlcally

transferred. larvae of !, teneþrcs.a to pralrle d"ogs and-

recovered. some of the larvae from the su-bcr.ltaneous tiSsue

v¡hich lnd.icated. that they are able to penetrate the unbroken

skln. Taxonomlc characters of the larvae of Q; buqcaÈg and

C. ouniguli are dlsoussed by Knipling and Broody (40)r g. @3E.-

culator by Bennett {2), and- C. angustiffons by Dalmat tf6¡.

Geis (?5) d.lscussed. the effects of rod.ent warbles on south

Iriichlgan cotton-tail rabbits v;h1le Robets (51) and- Bennett

(loc.cit.) reporteÖ cuterebrid" lnfestatlon eomplicated by

nyiasis producers. fn i,'ianitoba l3uchner (9) oþtalned larvae

of C. grise-a*-from PeronysctÀs ma*'l-pgl¿¿tus, Al1en (11) reporteÕ

C. teneb4osa lnfeotlng a house ÍIotÌse a-nd I'lcleod' (see TaþIe

II) reported" l-arvae of g, angustlfr9ns natural]y lnfecting a

house mouse and. a mlnk. The house mouse lnfeoted" by C' ægçti-

frons and. two other speclmens stored in the Boology Departnenft

universlty of i{anltoba v,Iere exanrined. by ttre writer.

2,

On the

Results-

housemouseonefururrclewas}ocated'lnthesuþ.
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resl0n
ana!/aia'-lnother ln front of the left thlgh. The presence

of the larvae near the hlnd reglon would. undoubted-}y inped'e

its progress and. thus make lt susceptible to pred-aLion. Two

other unid.entifieo outerebrid. specles rifere removed' from the

þacks of oogs ln llianltoba. These Speclmens have been sent

to Ottav¡a to be ld.entlfied" (see Table If ).

Nasal mylasis is a dlseased- cond-itlon ln the mouth,

nose and sinuses of ihe host prod"uced by certal.n o'oligatory

parasitlc d"lpterous larvae' The larvae either penetrate

ttrrough the external nares to the ns.Sal cavliles, mouth and'

accessory si]1uses, of Ûtore rarely, through an lnjury in the

head, reglon.

Emphasis i^fi11 be placed on the first Hentioned rouüe

of infection because lt wãs the only one eifcounüered- ln thls

stud"y. The cond ltlon fot¡nd to occur in Oêoqp-lleus. virglnianus

(Ëirnraer¡nan) the whlüe-üalled. deer, and ln the sheep of itfani-

toba rr,as prod.uced by members of the genera Ceph9nemyl"a and'

Oestrus resPectively.

(a) Famllyl ,Oestrid"ae: Genus - Cephenemyla,

1. Introd-uct ion ,

In North America, .Sunter (1915) consid,ered" cephenenyia

genus of the oestp1d.a,e.. To'¡rnsenÕ (60) and l-ater Janesasa
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{3?) p}aced the gerrus into the Subfami}y Cutereþrldae.

Ber¡aett (ZJ d.lsputed the fanily status of Cephe¡le4yjul on a

conparatlve basi-s wlth the cuterebrids and, finally placed"

tephe4em¡¡ia in the Superfamlly O.gs!{.lgae. rvhich is in agree-

ment wlth the concept of thls family by curra'n (15)' several

reports lndlcate that the larvae of Cephenemyia nigrate

randonly ùhrough the bocly of the host. Larvae of C. trompe

l-ocated. 1n the throat and. gullet of cariþou l^rere reported

by Buckell (10), nevily hatched- l-arvae of Q. phoblfera 1n the

stomach and. intestlnes of deer by tierman (35) and l-arvae and'

puparia of C.'oþoblfer,a, in the feces of deer by Bllckel (8).

Bennett (4) found. l-arvae of g. phobifera and. Cowan (13) la"rvae

of g. Je}I:isonl in suoh abnornal sites as the lungs, trackrea,

moubh and. oesophagus of deer. TTre effeets of parasitlsm ls

d.lscussed by liadwen (30), Cowan (13), Bennett (4) and. F'itch

(291 . Ber¡oett (+) in his dêscriptlon t'on the Biology of

g. p4É¿@rtr proposed" the term ttphar¡nrrgeal bots'r instead- of

It:rose bots" because of thelr location in the reüropharyngeal

reglon. It is true that second. and. thlrd. larval instars

are usually for¡nd- in the re'i;ropharyngeal reglon d.uring thelr

d.evelopment, but la.ter they are found- in various areas in

the nasal caviüles, especf-ally shorily prior to pupatlon. Also,

flrst ins'ar ]arvae i¡rould be excluded if ihe termrtphar:ryngeal bot;

is used- because they are commonly l-ocaüed in the nasal cavitfes.

ün Su.ch a baSis, the writer preferS the termrrnose botsrl
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because all the süages u¡ould- be lnclu-d"ed. For ihe puzpose

of ldentlflcatlon of the CepLe4gEy_Þ specles of North America

ln the larval stages and. as ad-ul-ts, the taxonomlc key by

Bermett and. Sâbrosky (3) provioes the mosÌ; val-uable source

of inforrnation.

l{ork on Cephene4]r:!A specles has already been cond"ucted.

1n a}l the provinces of Canada with the exception of iviani-

toba and. duebec. The present work lncorporates the resulù

of the first Survey in lrlanltoba. lienbers of thls genus have

been 1d'entifled" ln six areas in I'fanitobe' namely' l'*hiteshellt

Turtle luit., Duck $It., Hadasvllle, j,iarchand and" Peona"n Folnt

(Figure 2J. The specles identif ied vrere C. tr.onpe â11d. g.

phobi-fera accord.lng to the key of Bennett and" Sabrosky (3).

The materials and" methods, and. results are herein

d-iscussed. A brief noÈe on r'ìose "oots in sheep wil-} a-lso be

includ"ed".

2- Ivlaterlals and- I'tethod-s

Fron Ðecemþer 3o, 1961 to Aprll 18, L962 ano. Decenber

29, !962 to Aprll ¡-9, 1963 the l'{ild.l.if e Branch, Province of

I'lanltoba, und-ertook a proJect to determine trThe Elology of

Reprod.uotion of Oo.ocqllegq virgry.rla.nug ([in. ) , the whlte-

ta.iled. Deertt. Collections nad.e in this li1vestlgatlon also

provld-ed material for the present stud.y. One hunÔred- and-

thlrty-three heads v¡ere obtaineú, of r''rhich there vrere 8p

aclutts and" þþ fav,¡'ns. 'Ihe heaÕS irrere dellvered as shot and.
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had. to be frozen for storage.

The frozevt heads v,rere partially thawed. overnight as

this procedure facllitated sawing. The first fifteen head.s

were cut transversely at the level of the maxlllary sinuses

but wlLhout Success. Later Specimens were spllt d.ol¡,rr the

nid"l-ine through the braln and. on one side of the na.sal sep-

tum untll the nasal passages and nasooharyngeal regions vrere

exposed.. Thls J.atter proced"ure proved successfu], The

first method" may have caused. some lnfected cases to go

unobserved. sinoe mosb larvae were l-ocated in the nasopharyrr-

geal region. In the second method,, first instar larvae

Were obscured by extenslve bLood clots and" undigested. food,s

in the nasal- cavlties and. raay ha.ve gone unsotieed., LàTvae

Speclmens colleeteÖ lvere preserved ln 80 per cent alcohol"

Þ'irst, second. and- th1rd. stage larvae rlfere then SeËâratedt

counted and. ldentified. ro d"etermine the species and- phase

of d.evelopmento Ðata for the incid.e:nce of lnfestatlon 1n

i;he r¡hite-ta1led deer in the province of i'lanitoba includ-ed"

a stud.y on the distrlbution of Cepllenemyia specles and'

thelr cervid host aS well as a comparison of lnfestatlon

wlbh regarfl tO the a.Yea, age class, SeN and average larvae

per head. from Ðecember to April in L962 and" 1963.

3. Results

Twenty one (15.8 per cent) of the 133 head.s collected

from eight areas in i{anttoba were natutaLLy infected. vlith
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larvae of Cephenemyla species (Table IX). 0f the two

specles ideniified. (Table IX, .ttgure 3), C, phobl:lerlr was

oþtained. from six of the areas studied., anõ' C. trompe from

two', namely Had.asville and the -dhiteshelI. The oata in

Tabl-e Iä, l+igure 4, illustrate ühaü C. phoÞlf'era (JJ.2 pet

cent) ls more widespread. 1n its d"istriþution than C. tronpe

(6.8 per cent). The d.lstrlbutlon of infested. deer ln

Table fX, Flgure 5 indlcates that Peonan Point '(?2.2 per

cent) ls the rnost heavlly lnfested" a7ea stud,ied-. Other

areas includ-ed. the Whiteshell- (19.6 per cent), Turtle I{trr

(14.6 per cent), and. Duck I'it. (?.2 per cent). Jnfested.

samples alSo i¡Iere collected. from lTad.asvllle a.nd l'iarchandt

but the sanples ",,,rere Eoo sma}l to be of Statistlcal value.

A negliglþIe d,ifferenee ln the incld.ence of lnfesÙatlon

þetween ùhe favrns and. aOults is also indicated. ln Table

IX. B.eference to 'Ia-ole X shows a smafl d-ifference in the

incldence of infestatlon between the ma.les (19.2 per cent)

and the females (14.9 per cent). The lncid.ence of lnfesta-

tlon and the number of Laxvae per head r¡ere compared. among

d.eer of d.ifferent age classes (Tab]e XI). The data (Table

XI a.nd. Figure 6) show t|Laft deer J to 4 yea.rs old are unin-

fected., while the percentage lnfestaËion of those I to 2

years old. 1S alrpost tv¡ice as heavy as those of the age

groups 5 months to I year end 5 years and' over. Conversely,

lnfested"d"eer5¡aonthstolyearanð'5yearsand"overharbored.



TABLE TX

CEPHENEMYIA SPECTES AFI+ECTING THE I^THITE.TATLED DE}JR TN MANIToBA
DECEMBER 30, \96T TO .A,PBIL 19, L96?, AND DECEMBER 28, T962
. ApRrL 18, Lg63 (pERcENrÃCn rNÐrcATED rN eBACi(ErSi

trtlhlteshell

Had.asvllLe

lurtle Mt.

Duek Mt.

Feonan Pt.

Marchand

Slkhorn

No. of d.eer
Bxaminecl

L9

2

26

28

11

2

t

'Ioüa1

$
r¿+

7

I

3

?

3

2

3

I

Total No. of DeeË_ No. of larvae' _

3

I
I

?6

2

4L

I+z

18

2

I

l+l+

fnfeste

DUBTNG
TO

5(t9.6',)

2

6 ( r¿r.6 )

3( 7,?-')

t+(?2.2)

I

(14(15.8) 7(L5.gI L33

68(2? "3)
3o

77 ßo .gl
rg( 7.6)

34(Ð,7)
tl( r,6)

9ß.6)
I

21 ( 15.8 ) 232(93 .?',) 17(6.8)

L\)



FïGURE 3. Percentage Distrlbutlon of
Cephenenyla. Speoies Becord"ed.
from Some "A.reas in ManLüoba.
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FTGUFE ¿l. Relatlve Àbund"ances of Cephenenyia
Specles in Infested" Ðeer Becord.ed
from Some Areas in S'lanii;oba.
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FÍGUBE 5. Fercentage of
Reeord"ed from
ivlanltoba.

Infested Deer
Some Areas in
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TABI,E N: .

SEXUAL DIFFERENCE TN THE TNCIDENCE OF ]NFESIED
MANITOBA DURTNG DECEMBER 30, tg6l TO A,PRIL 19,

DECEIVTBER 29, 1962 TO S,pRrL lg, tg63-
(PERCENTAGE IN BRACKETS)

DEER TN
1962 AND

Total Number of Deer

oâ
zzt+rt+l¿fhiteshell

Turtle Mt.

Ðuck Mt.

Peonan Pt.

Had.asvllle

Marchand.

Elkhorn

Ft. Whyte

10 3r

933
14

2

I
1

I

3

3

l+

2

I

Total 107 5(l-9,2\ 16(14.9)
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TABLE "XI.

ÏNCTDENiCE OF' INFESTATTON AND NUIVIBER OF BOTS PER HEAÐ TN
DEER oF DIÏFERFNT AGE cr.assBs (D8c.30, r96t-å,pRrl, ]9, tg6z

AND DEC. zgt Ig62-APRTL ]8, tg63)

Age class
Total Number

anlmals lnfected
Percent Tobal Average/
poslülve lawae head.

5 mo.

1 IIro

2 Yr.

3 YF.

4 yr.

5 yr,

I yr.
2 yr,
? rrY¡

4 yr.

5 yr.
over

].5.g

?6.7

l_8. 2

20

l4.6
3

100

l4.g

7

7

3

14.4

44

t5

11

10

5

4B

7

4

2

]-

7

I04

28

1¿+



FIGUEE 6. Percentage of
the Dlfferent

Infested Ðeer
Age Classes.
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twlce as rcany iarvae per head. as those l to 2 years oLd.

(Flg.?). The presence of first instar l-arvae and" the wid-e

d-iverslty of the sizes 1n the second. and. thlrd instar Larvae

d.urlng lularch and. Aprll d.emonsþr"ate a d.ifference in the rate

of developruenü and. alüernatlvely there noay be a diepause.

Lal:vae Í¡ere oþserved. to be Õlstrlbuted. a1l- the way fron the

exüernal nares to the nasopharyngeal regiono The anferior

end.s of fhe third. instar l-arvae ln the nasal cavlty were

dlrected toward-s the openlng of lhe external- nares (Fig.B)t

v,rhile those found" ln the nasopharyngeal reglon were d"irected-

tonard"s the oraf cavíty (F19.9). Suclt d-ifferent rnigra.tory

patterns seem to ind.icate that the l-arvae could" be eliminated

through the mouth or nose prlor to pupatlon.

L+. Suqnnary

One hundred and thlrty-three head-s of q4qcq-Iegç Ylf-
glnalp.us, the whlte-tailed deer, 1rr irianltoba were examined.

for nose boüs. One hund"red" and. seven were females and ?6

ma.Ies, of which 89 were ad"ults and 4+ faums. Tuio specles of

Cephenern.ylg - 9. trompe and C. phoblÍera, whlch parasitlzed

these aninals, were ld.entlf led. Parasitisn by nose þots uias

deiermined. in Slx areas of the provlnce and. appears to be

wldespread ln d.istri'bution. fhe lncld.ence of lnfestatlon
old

is slmilar ln the fawns and. ad"u1ts, but far¡rns and",/adults

(5 yea¡s and. over) show a hlgher infestatlon of ]arvae per

head. than any other a.1e class. The females are aS hea.vily

;l,ucti,



FIGUBE ?. Average Latvae Per Head
Infested" Deer Accord'lng
Ði.fferent Àge Classes.
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FIGURE 8. Cephqnepvia phobifera in the
Nasal C¿vlty, of the White-
talleô Deer.
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þ'TGUBE 9. Cephenenyla phoþifera in i;he Naso-
he i¡ihite-

Ta1}ed. Ðeer.
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inf'ested. as the ma-}es. The larvae Ïrere found. d.istrl-ottüed, in

ühe host from the external nares to the nasopharyngeal region.

Sorne larvae i¡rere found. in ihe mouth and" oescphagus, on ùhe

soft i;alaüe, in the trachea, e.nd. emþed"ded in the nuscl-e

tissue. 'l.he presence of flrst lnstar ia.rvae and the wld.e

d.j-versity ln i;he d-evelopment of the second- and third- instar

larvae d.uring t,larch and Äprll indlcate a d"lÍ'fererÌce in the

rate of d.evelopment and posslbly a. d.lapa.use.

irlote on Nose ilots in Sheep

fweni;y five sheep hea.d.s fron Itlanlioba lrrere collecteÖ

ín October 1"962, from Swlfü | s "å.battoirn Fifteen heads vrere

examineå and al] i,lere found- to be na.Lurally lnfecteð li¡lth

ùhe f irst instar larvae of ,Oestru.s, gvls. They T¡Iere located

malnly ln the :naxll-Lary and" riasa.l sinuses, but v{ere also

d-istrlbuËed in varlous pa;rts of ihe nasal. irassagesì
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Û.Ihis grou.p in.clud.es al-l those fl-ies whlch ihough

normal-ly breeoing !n the bod"ies of dead- a.ninals, a'nd even

in vegetarole matter occaslonally lay their egss or Ceposif

their' la.rvae in or neÐ"r fresh v;o¡xrd.S a:rd- diseased. i;issue

of man encl other e.:nima.Istt , (Faiton, l+71 .

l,iany men"r-þers oí thls group a-re of llttle iatporfarrce

from the sùandpoint of hunas and. animal rnylasls e:lcept d'ur-

ing great infestationsr €.8.r ufly strikert in sheep or tir.e

aþtacix of þIoi'; flies on the r'round.ed-, Senile or inserne na"n

or animaL.

The farnilles representecl in this study are the Calli-

phorid,ae and Ëiarcophagid"ae ( see 'Iable liII ) . üia.ny of i;he

genera and" species 
".;ere 

noü oþtained fro¡a actue.I cases of

mylagls, bUt were tra,pped. 'Ihey were, hovlever, Õeternlned.

by Ha}1 {lZ) and" James (37) to cause tra.u.matic myia.sis i.n

several areas of l{orËh }¡oerica.

Phoggtig q€gl4a-, th.e causa.tive ag-ent of "fly strikeil

1n sheep, Ïhgçni.qia_ Eer{q-atg prod.ucing traunatlc rnylasis in

man, sheep, rats, mlce and fox; as r^¡ell as reports of traumatic

nylasis l'¡i]-l- lce oiscu-ssed below.

(4.) Ca"rni-lv : calLl'crhoriö-ae: Gevrus - -(a)--Phorm-le,

1. IntT_o_d.uction

Fhormia regina (I'ieigen), the black þIow fllr

ta.tlve gaprophagous pa.rasite causing 
"tound 

mylasls.

1s a facul-
Uhls fly



TABI.E 1üI

FACUTÎATIYE MTTA,STS-PROÐUCING D]PTER,A RECOADED FR${ MANITûBA

Trarunatic CoJ-lector loca-lity ïear

SARCOÊTIAG]ÐAS

Sarcophaga

5. barbata

S. striata

CAT,LIPHORIÐAE

Phornia regj¡a
Phormia regina
Protophonnia

terraenovae

Phaenicia
sericata

Lucilia illustris
Phaeni-cia

seriqaüa

Lucilia caesar

Catliphgfa vicinla
0alliphora vomitoria

Callitoree Ugcellgli_e
Cynorqyoleis

cadaverina

x
ï
X

haemoryhoida-lis V. Muray -

V. Mtrrray

V. Murray

Wi-nnipeg

i$iruripeg

Poplar
Point

rw 19/6r
July 8/62

July 9/62

J:ou:re z7 /62
July 7/61

Jvne Z7/62

Sept. 2/6I
Jwte L7/62

Jt:r;,.e L6/62

tvne L7/62

uay 16/62

Jr¡ne 8/62

Jwte Z7/62

June 7/62

X

1(

X

X

V. Mumay

V. Murray

V. Murray

H. ïoung

V. Murray

W. Foetker

V. Mumay

Hawley

l.4uruay

Mumay

V. Murray

Steinbach

Rola¡d

Steinbach

Fort Gany

Oak Point

ï¡üinkLer

Oak Point

Ro1and

taliruripeg

Steinbach

iatrinnipeg

J.
V.

V.

x

X

X

1(

X
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has been record"ed. by Blshopp arrd Laalr.e {6), Ühandler (11)t

and. James {37} to be the;crinclpal ag;ent of 'rf1y strikefl in
sheep in Texas. I{a}l (32) has d.lscussed ¡he seasonal d^lstri-

bution of the flies and the causes for I'fly strikerr infesta-

tlon in sheep, r¡¡hil-e I'lonnig (44), and. Knipling et at., (41)

have re;corted Èhe effects of parasltlsn on the sheep d.uriirg

such infestatlons. In iuianitoba, B. gþ1 vJas aetermined. by

ihe l.rrifer to be the princlpal agent of I'fly strikerr lrt sheep.

Sorne second-ary invao.ers have also been ide:rtlfied.. The

raaterlals and" method.s e.st well as the resuLis are discussed below.

2, llaterial-ç. and Î'lefhoÊË

The me.terials for i;he study of I'fly strlkerr in sheep

were obÈalned through interviews, stræ cimens collecüed from

cases of "fly striken and- ex3:erlments. Veterinarians vfere

intervie-uved" üo coll-ect inforroa.tion on ihe incidence of "fly
strikett 1n their separe.te local-ities. Indlvld"ual ca.seS from

six fLocks r,¡ere examined. and larvae were obtained, for iden-

1;ificailon and rearing experlme:nts, Oiher elcperlments using

tra.ps with vçoo} w€re cond.ucted. from .iune io August 3-962 to

defer"mine the ca.usative agent of I'fly strike" in i,he shee;o

of i'{anltoba and. the posslble facùors necessery for ihe infes-

tatlon. A1I s-cecimens obtaineci by ti:e l"'riter were i-d.entified"

a.ccord"ing to ühe keys of HalL (32) and- Ja.mes (37).

.iligge_r:lment L,

On July 7, L963, fifüy la.r'u'a.e were collec'bed- from a
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freshly infecieô lanb at Ê.oland. Ten of the la.nvae rirere

preserved. in B0 per cent alcohol anÖ Nkre rernalnlng forty

reared io the adi,tlt Êiage.

Exi;e.rinent IJ

At Stelnbech a larnb I s tail lunich fel} of f after doching

rÀias su.s;cend"ed in a six-sicl"ed gauze trap, lBrrxLSt'xl8r', suoported-

o'a a metal fra¡ie trith one side opened, a.nd- placeo in a. shad.ed.

area I'rhere the sheep L¡.sltally rested". 'Ihe ta1l be.ð, a. pungenÙ sraeIl,

ranr eryosed a.reas and nucous secretions.

Ëxperiment IIÏ.
Experlment II v¡as repeated.

urrder sirüilar cond.ltions, excepf

wa.üer.

a"i; the Universlüy camPus

Ëhe tail- was molstened- with

E5per,inent JV

Samples of íresh wool taken from a lamb 'i\'ere used

und.er f ive Õif f erent cond.itlons:

1. Wool soiled. wlì;h faeces,

2o u,tool soiled" i,'¡ith urlne,

3. i,Jool solled, with blood.t

l+. i'doo1 danpened- v¡lth water,

5. Drled. wool.

[heSe samp]es Were sus,oend.ed in trAps and- placed" :n the opeii

pasturewnerethesheepl¡ieregxe'zi.:tgonahotd'ay''Ihetraps

used lr¡ere slx-sided (18t'x$ttXBn) and. üia.d"e of 0.2 cfr cotrlper-i^ilre
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meshvüork supported on a ylood.en frame. One Side of each irap

Ì^TO Q nna¡A aÀrrv.v v¿v v¿¡v s a

Ex"Perlme,nt Il

Experimeni; IV r,ras repeated" usirig ihe stale v¡oo} from

thû.t experiment as r',iell as fresh iuool. fhe copper-lJire

mes-h traps ïrere placed 1n the shad-ed. e-reas of the pasture

ajr.c cheei,ced" at 9:00 â.t., !2300 p.m. and 5230 pom.

Experlnrent ÏT

sanples of fresh wool molstened. vtlih blood" a:rd. urine

ifere placed 1n gauze traps at l3al-noral and litonel{a}l.

3. Itesults

Severai cases of rrfly striketr in sheep r";hich occurred'

during the late sl)ring an¿ sumner of 1961 '(¡lere reported from

Carmart, Portage la Prairie, i5tonewaLl, I{aaloia a'nd- Stelnbach

by resiclenb veterlnarlans. Irr 1962 five lnfesüed flocks vüere

reported., A flock at lìamloi;a and- anotkler ai the Universlty

carûpus, irianltoba were infected. follov;ing Small r"¡ound's pro-

C.uoed. by shearing. ¡,t Stelnba.ch ten cases from three flocks

occurred ¿ue to d-ocking, castratloiL and" mlnute v¡ound.s result-

lng fron sheerli:tg. fir l|olanð four cases ln a fLock t¡"hlch

ï-eSulüeö. from Small- t¡ound"s prod,uced" from shearing Were

observed in 1963, e.nd- !n Ip64 two cases ln a flock at Brad'-

lu'ârd-in€ were due to d.oclcing.

$bservations ùurlng ühis present study reyeal that Ïfherr
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a sheep is infected. wlth rrflj¡ strikerr, it becomes separated.

from i;he flock a¿rd. tenö.s to hicte in shaded. areas under trees,
amorrg tall grass or ê.fiong,' shru.'bs. ïf stand.s v¡iih iÈs head

Ool'rn and" dces not feed-. The lnfected sheep al,so tend"s to rub

a.gainst obstacles:o¡bite at bhose arees v¡here ühe larvae

are iocated. If the infestatlsn is in the hind, regJ.on,

stamping of fhe hind legs a.nd r.,ra6ging of the tail are s]'mp-

tons oha.racteristlc of i,ra.umatle myia.sis. Other s;,.nptoms

were marked. ðebilIty, loss of appetlte, enaclation, loss of

milk wlth su.bsequent d-eath of the }a.mbs, d"estruction of

tissue and" d-eath bfr toxe¡ria or seplicenla. Larval specimens

collected" from five of the infested" flocks and. rea.red. to

the aoult stage were id.entified. rrrainly as ËLrqrrola reå1na wii;h

few ercamples of Phaenl-gla serica.Le.

tiost of ùhe la.rva.l- speclmens collected from another

infestec" fl"ock a.t Steinba.ch wer"e id.entif ied" as Ca1litrogA

mac_el]arl?. These flies were most abund.ant only becau¿se the

r¡tound"s l^iere fetid and" suppurative. Other specimens of larvae

and" ad.ults were Phcrnia r€Ê1rlâr Protophormlg terr.ae-novae-, and

Fhae_gÅc_lg s ericata. .

Tl:e resulbs of the lnd-ivid.uaL experinents are as f'ol-Iows:

Experlinent I - Tiie f'orty ad"ulÙs ïrere ?hormia reginat

Of i;he ten preserved. speclmens, elght ltere F. regina a.nd

two were Phaenicia sericata.

ÌIxperlnent If - ¡ifter one

regina, FrotoqhpJmia te{rAe,:novjle,

Phaenicia sç:Ëice!_ÞA 1\Tere trapped".

hour, members of Phormia

l,uo_ilia caesar a.nd.
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Experlment III - 'Ihe flies collected' were '- "' ' :

Fhormia reginP, and- Ïrotophoiim,la ! ssrae-riol@€."

Experiment Iv - stomoxys calcit-se.nq r'Yas ln the tta:p

contaLnln.g tkre rçoo1 d.ampened v¡Lth blood. i[o other f]ies
.hrere trapped.. 'Ihe .oresence of S. calcitrans cou]Õ þe exirla'lned'

as a feedlrrg I'espollse, since specimens of Nþese flles collected'

at Si;einbach had. distend-ed" abd"o¡nens fll-lef. r"¡lth -Olood''

Exper.lnent v - g. re8ina lvas collecied" fron bhe trap

r¡¡hich oontained. blooð and. urine. The numbers lniere grea"teSf

ln ihe trap i..¡lth fresh wool d.agrpened. i^ilth íresh b]ood..

Exper Lment vI - P. reellla v;as again attracted. to wool

d.ampened. r^rlth þlood $ore reaf,ily tha.¡n wool d-anpened' v¡ith

ur ine.

L+, rurnPrJL

Phormia reslina 1s widespread ln iüs d"istrlbution ln

iüanltoþa. Ey,]¡erlnental evlf'ence and- examina'tlon of larva]

speclmens oþtained- from cases of rrfly strlkel ind"icate ühaü

l. regl4a Is i;he ;urincipal a8ent of tr fly strlke't in the sheep

of 3ljpnlioba. Other flles which occur ln ihe provlnce and'

v¡hich are involved. ln rrfly strlkeÍ are cal.llirgea. !FceIl.æ1_Qr

P. ,Lqrra9,:4qrßç., å. sqriga.ta. and- L. oa€iiar. The flies were

attracted. io itound.s and. l'rool soll-ed r¡ith þfood^ or urine.

,Ihe effects of parasitlsra ïilay Ï'anåe f,rom a.pe::iod" of ce-oi]1ty

of bhe host to lts deatir.

ìl
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(b) Fanilv - ÇaÐl,ghoridae: Genus- - (ÞL Phaegicla

].. fntroductio,.n

v4açiråç:ia .yî-41-L4!g, is a saprophagous facultai;ive para-

site lçirlch 1s attracted- to pung:ent od-ours enanaflng front

-usound.s or d-ecomposlng an]æa] natter. fts life C]¡Cle, habits

and. iden-bificatlon c.naracterlstlcs of the lâ'rvae and' a'd:rlts

are d.lscussed" bl' He.Ll (32) and. Jarnes (37). The material-s

and nethod.s and. ihe resul-fs a.re d.lscussed" later.

z . W.el_iat s-*g*IÈ_&!þa+ q.

+lcrults and. larvae speeinens of lû. -serliÊEjæ, I¡¡ere co1-

lee'bed" from infeobed" anlnals. liost of the larval specimens

rdere identifled- and. rea.red üc the ed"ult stage, whil-e the

r"enaind.er tr\,ere preserveri in B0 per cen.t alcohol. liembers

of F. s-erica.ba were rea.red several tines on pu-trld' ineat to

deterrclne Lhe ]lfe cycle and. bel:a.viour of these fl1es. Qþher

experiments on the behavlour of these fl-les were perforned' by

usi;ng a. freshly lrll}ed crotr'¡ in a gar;ze tra*p l$ttxl$rrxl$rr, and'

young roice tai4ted. r¡ith pu.trid. nea.'b and" untai:neð young mice

in se;carate copper i'¡ire iraps l-8ttx8rrNBil.

3. @lff'
Jnclü-ences of infestabion '¡¡ere observed- in infected'

and. healthy tissue of sheep, iþ )roung rats and- in a fox'

The only infesbatlon ln rnan by P. seLiqa!-a is discu.ssed'

tn the case hlstories o13' Page 69 .

$lncemem-þersofg.sericatai,'üerea,Etractedtothe

trap a.bout hË.lf af,l hour after the cea"th of the srow and'
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lncrea.Sed. greaily in nunl¡ers by one to two hours, -these

flies àTe atipacted- to pungent od.ot'.rs emanaüi¡.g from

d,ecomposing aniinal tlssue. Ì'Senbers of F- LerieaiLa l^Iere

aitra,ct ed. to and. deposlted. thelr eggs on the tainted. mice

vrhlle ihe untainteC, mlce iüere unaffec'bed-. 'Ihls behavlour

siÐ;nifies the.t pungent od-ours also inltiate ovlposiì;i'on.

The eggs v¡ere located. at the inmediate poin'i;s of entry into

ihe hostrs beak, mouih and. anus - which lnd"icates an a'd'aptatlon

toward.s survlval r

-fhe llfe C)¡cle of P. sericata lasts f'rom tv'io to ùitree

weeks, ürr July 20, L96L a female specimen, restingl at an

angle of approximately 6O d.egrees to ihe base of the col1'-

talner, aeposítea eggs at ãn ave,Tàge Tate of or-re egg every

forty-five second.s tirrough its everted oviposltor benea'üh

putrld. iteat " fhe creaüy white eggs If cre placed Ln a' shingle-

llke manner by the manlpulatlon of its everted o1¡ipositor

a.nd. righi; hind. tarsus unÙiI al-} the holfol'rs ln the e8-g nass

?¡ere flllefl. The number of eggs v,iere approxlnately 300t

nany of i,uhlch na.tched ln about ien tc twelve irours. 'Ihe

three larval stages ri{e3'e compl-eted- in fivæ to Seven d"ayg'

They tìiere negârtivel¡' photota,cÙio. l'lany larva.e mlgrated'

several yards prior to pu¡;ation and ri¡iihln trlrenty-f'our

hours broi,rn pupaz.la 1üere formed". .å.fter ten to tl¡elve d"ays

i;he aolults Ðegân energlng d.urlng the mornlng i:'ours betl'¡een

6 and. 9 &.fr.
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4. Sgjrylarü

.4. rna.n end" wr¡und,ed- animals ?Iere ínfected" v¡lth J-arvae

of P. seri.cata. the edult fema,les were attracted fo pul1-

gent od"ours emanating fron d"ecomposing aninal tissl.lê.

Fungent od-ours a.lso seem to inltta.ùe oviposition. The

oreamy white eggs, arranged. in a shingle-llke ruaniier i'iere

Iocated. íirst at i;he lniled.iate points of entry lnto the

bostn The larvae were negaËively phoiotactlc, f'acuitatlve
paras*tüeei 'Ihe life cycle of these flies lasts from two

to three vreeks.

{c) B:poqts op Cases of '¿J?.um?tic i{vl?.F.lå

.*. few r¡eÈerinarlans rei:orüed cases of traumatic myj-a-

sls, -out no larvae viere senf in for idsttiflcatlon and. the

fly specles involved i'íere noü determined..

Dr. Ð, 1'1. ï,ieagher, from Ca.rman, reported" bhat jn 1961

ðhere Ìrere nine cases of traumatic myiasls record"ed- from

the Ca.rmalt area. Ëeven of the cases fnvolved. fly strike

ln bwo d.ifferent flocks of sheep. ln ihe flrst flock, there

were five oases d"ue io late shearing, an.d me.tting of wool

in the -outi,ock regions of o.larrhoeic an,i.me-:;Is. 'Iwo casest

d"Ue Ëo docklng and. casttation, tïiere observed" in the second

flock.
The eighth case was a sow ttþfsr¡61rr t¡¿lih inag¿iots d"ue

to laceratlon of the vulva lips Íoll-o¡¡ing farrowing. i'TaJted

nair, 1Ê a senile Scoich co]lie, d"ue to d"larrhea proÖuced"

l

Ì
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the nlnth case"

l)r. T. J. La.lnfsoitr fro¡a tarman reporËed' tvio cases ln

Lg6L a.nd- one in L962, fn 1961, f1y strike l^ras evld'ent o:r

a sheep ln a v,¡or,urd- caused. by dogs. Thls case ïfas complicated'

by tloslriqurg chquvoe-i se"pticurn a.nd. mallgnant edeBa.

In the same yeÐ"r, severa.l (no statistical Õ'a.ia recorded-)

cattle i,Íeï'e bl-or,m by Cq11-1Éhq¡..1g,g. following d-ehorning.

fhe effects observed"',Æere slow gait, head- held- d'ownwerd-s

aS a sign of sinus trouble and e. rise ln ieniperatu-re of

2-3 degrees.

Dr.T.G.Kjernisted-rf'ronstonelvallreported'two
cÐ.seg in catüle ouri:ng 1961, One I'raS due to tret be]Iy in

calves and the o'Ûher du'e to dehorning.

lieports of worrna nyiasls, ouring 1961, I'íere o',oiained-

from other veferlnarians, v,'Ïiieh can be sumnred up as follol^¡S:

Tly strike in sheep ano infesta.tions of cattle d-ue to

dehorning l{ere record.eC. from Steinbach, Portage la Pralrie

and" [itonet¡al]-,

Infestation of '¡¡ound,ed- '4-ogs l"Iere record-ed. fron Fortage

la Prairie, Stonewall, î'finnipeg, Si. Vital, Carman, i{eepan"ra

¿;rla Stein-oach.

It can tiierefore be safel¡r staied" 'bhat traunatlo

(l'round.i mylasis causeù by bloi"r flies is of ruld-espi'ead' occu'rr-

ence d.uritqq' the Sunner u:onths in Ùhe Frovince of I'ianifoba'
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tA$rs I{ISfOitfES

In Àugust, L925, AustrßÐ"rr (5) record"eÖ the f irst câse

of ¡rcreeping eruption" by Gaster,ophtll4g inÞeq¡]99,1-t-Ë. ln

lrianiioba.. Thls ce.se occurred. In a yoti:"ig rxriversiüy grad"-

ua'be l.¡hile assisbing his father in the hay field-s l'¿ith

horSes. 'I'he secor:.d Oe.se, recorded- by tsed.ford. {6J, occurred.

on June 30 r L932, ( see Append.lx f orbhe neport ) .

On Jr.¡ne 24, ;.961-, a case of cutaneoLts myiasls r^¡as

reported from the Chlldrents Hospital in i'llinnii?egr I'ianitoba

-Oy Duircan. 'Ihe child-, N. D., Tfas three weeks of age, and.

lir¡ed" 1n the i"ål-r:nipeg anea. Frlor to admitiance, the parent

observed pusüules on the ohil-d-rs chest, neck ss1fl e.r'El" The

f ollolrlng daÍr larVae r,iere seen crav\íllng aboUl, it I s -'ooÖy"

tllnica] d-lagnosis shov¡ed" nultlple t¡lcerated ]esions in the

a..-lrL, neck a,nd chest. iJhlte blood oel1 counts shc'¡¡ed- a sirlft

i;o the Left ancl. a narked. eoslnophiLia du.e to the i-nfectlous

process -prod.uced" by the presence of the la.rva.e. The child

Sootl regovered after fhe removal of the larvae and- was

d*lsoltarged- on July J, L96l-n $ne larva -u'ias reared. to the

aduli stage and" proved" to be Wohlfah.r,tia yigij- (i{alker) on

ez,arnine.t ioi1.

0n August 10, 1961, a 60 year o1d. lr"om¿n from ldiricaess,

Itanitoþa l'¡as e"dmiüüed- to 'bhe 5i" Boniíace u'eneral äospltal

for traunatlc nyiasis. ;'fhen ad.miii;ed., she reporited-, Lnat

flies itrere observed- errtering irer dreSg sfeeves and" e' few
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d-a}'s l-ater she observed larvae e::'awling on her arm. it{one

of ihe Larvae v,Íere recoverea for exainina.tion. The case

revealed. that her left breast was almosü d.estroyed-. There

rr"ere also la.rge ulceratlons and" pockets under the skin of

the breast, but the l-round.s were clean. Clinical exanination

proved the case to be ihe.t of carcirroaa of the left breast.

on Ju.ne 1ó, 1962, L.D., 11 years of âBêr from the

lvinkler al"ea , i'lanitoba, vras adnitted to the l+innipeg Child--

rents iiospital for second" and- ihlrcì oegree burns by Poetker"

This oase was complicated -oy traumatic myiasls near the

a-na] region. One larva was oþtained. for id"entification a.nd-

proved. to be Fhaenirgia sen:Lça'[a (ioleig.).

I
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¡EIES PËODUCIllii ÅCCIÐEl't1'j.tL i'lïf*rSIS

fhis group consists of an asseinþlage of r,rore or less

ur¿re1aüed- Ðiptera, the l-a.rvae of i^¡hich occasionally f lnd.

thelr way into the gastro-lntestinal traci, urinary pas-

sages, etc., of oiher anlnals a.nd" exist there as parasites.

i'ienbers of this group usually breed" on uead aniual and.

vegetable mat'ber. The larvae nay enter the gastro-intestinal

Eract of animals ',rhen ingested" l'¡iih contarnlnated. food" or

wa.ter. 'l'he rneihod of entrance of the larvae inbo the urinary

passaÊçes and. blad-d.er is not knounr. Purulent r¡aierla1 at the

external- reglon of the urinary orgaiLs irâlr hov¡evert fsTovid"e

a suitaþle habitat for egg deposltion. The young larvae on

hatoh1ng rnay then migrate to the upper regions. Such a mod-e

of enüry into the femaler- organs is quite possible, but ls

questionable for the rnales. The generia and. specles mentloned"

ln thls grou,p were not obtalnea froru actual cases of myiasist

þut i'¡ere colleeted" in irianitoba during ihe siudy, They were,

ho'r¡ever, determinefl by James (4?) to prod.uce accld-enta1

nyiasis ln man tsee Table XIII).

:

)
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TABTE.XIII .

ACCTDENTAT }ryTASTS-PRODUTTNG ÐTPTERå. BECORDEÐ FROM OTffiR
PARÏS 0F THE '¡,IûRLD ( ¡¿¡tsS (+Z) )

Faraily and
species

Types of nviasls
Gastro- Bladder and.

Traunatic intestinal urlnary passages

MTISCÏÐAE

Stomoxvs calei-
@4s x

Museina stabulans ?

I&rsca. daqestiea x

PS]TCHODTDå.E

Psychoda albipennis

DRO6OPHITTÐé,8

Drosophlla melanoEaster

tc

x

lc

x

x
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EL0OÐ FiUCKII\G I{*'.GGO'IS AliD SPURIOUS I''IYIASIS

1. BLOOÐ SIICKII'JG LS.r{VAE

fn the single case of blood- sucking larvae v¡hich ca-gÌe

to the i/¡riterts attention, the organisms belongeA to the

Ca}liphorid.ae, suþ-faniily-Chryso!0ylnae; genus and. specles -

!*-pai4una aviufl.l. (Sha-ruron Ð.nd. Ðobroscky). These larvae which

were found. ln the nests of certaln biros, àTe Stored' in' the

Eoology Department, Unirrersity of i4aniioba.

2. SPUETOUS I']YIASIS

one case of spurious myiasis, produced. 'oy the l-arvae

of irL¿sg¿ d-ornestica. in the gizzarö. oí a chlcken from Þiirrnipeg,

was reported in October, L962 by Isa.. Some of Ùhe larvae

tüere alive and- some Were crushed" by the grlnd-lng actlon of

the ¿j.zzard* There was slight mechanical d.amage io the

eplthelium of the oesophagus anÔ. giz'zard.



SUlri'''"iìY .:-iiD CO¡1Ci.USIûirS

i,i¡i1",.t* is cla.ssiíied- acoorC-inU 'bo ilvo ¿eneYaL pl-ans:

l-" âccol:'clln8' to ihe iia--pits of tile fl1es , 'le'ttcrt t59)

ani.

acco¡:clirrÊj to ihe iissues a.nd- o1"¿:¿liLs ¿itia.ckefl, Bishoppu

tg) 
"

it is oiff'1cui| to sepa.ra.te the habiis of 'bhe fiies frout

'cheir nabitaù, and thus a dual classli'ica-ticn was a.Cor,teci"

1his cLual- cleLs slf ic.:riion, it is no-ned, w1l-} sa,lisfy tire in'Ùe::-

esUs of "ooth ihe en'i;onologists a"nd che pe.rar'iÛologis-bs"

fn.ohe *creseni str-id-yrllyia-sis is cla.ssiíiec- as o'oliga-

tor¡', Í'acr-tJ-tative or e.cc1d-ent¿:l .¡he¡. the nabiis of i:iyia'sis-

proclu.clng í1ies i'¡el"e consicj.ered. l¡ihen the tissues a.no oï'Eans a.r'€

ar'íec'ceci obligai;or¡r ny!a.si5 is ítr.ri-ner su-o-cli-r¡ict-ed inio:

{l) myla.sis of ilte nou-th, nose and- sinuses, produced by rnen-

bers of the g,enere, Çeohegem,¡Ég a.no Oes-i].u.s; tZ) furuncutl-a-r

or suì¡cu.-ba.neolts mJ'la.sis by ;;goq-c'S{ry-, niff¡q, CqieÍ-eþLa,

and li¡ohlf a.'nrtia 
"

,li'acultaiirre myia.sis is cl-a.ssified as trau.m¿iüic. enC. is

ceìLiseol by meulber$ of ikre genÊra , ::T!o!!îiZ zr.nC- I'45¡¡!ci-.¿;"

Fossil¡1e ce.u.ses of a.ccid-enta-I nyiasis a.nc- Í.Lies capebie of
-orodu-cing 'bhis type of nyiasis are inel-r¡.decl. CeSe histories

in na-n i;hich are record.ed, in i'ianiioþa a.re õ.iscu.ssed.. One

ca.Se of lclood.-sucl;iitE :na3-g^cts anci a'nother oÍ' spuriouis nyiasis

are'oriefly r.rentioned-.

2o



'1+

Obli.gatory arrd" facul-tative myia-sis are wid-espread

in d,lstrlþution in the Province of iilanitoba. 't'he hosts of

such nyiasls-produeing flies include man as well as wild-

and, dornesiicated" a:rina.ls, but urrgula.bes iend, io be the

most heavtly pârasltlzed of all |he aninal-s stuflled.. þara-

sltisrn by 'ühese flies may result ln the Cegeneratlon in

the qu"a"lity of the a.niroals a:rd- subsequent economic ]o5s.

AE may also be a faetor in the balance of nature slnce

parasitlzed anime.lS are ÍIore susceptlble to pred.ation. Or]

the other hand., obllgatory nyiasls-prod.ucing flies are rcore

advanced in the scal-e of evollltlon than fa.cultatlve myiasls-

proöucers sj-nce the latter forms ere ¿rai-,ua]l-y adapting to

a i,.arasiilc life.
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Clintcal- historyt -- J. P,¡ a. farner, ag'ed 2) yea.rs,

was ad.rnitted to ûhe i-linn1;oeg General Hospliral on June 3Q,

1932, su.fferlng from an lnjury to the left e.f€. u+hil-e 1n

hospitaL he complalned. of efi itchlng eruption on the flexor

surface of the left f orearm. 'Ihe i-raf lent I s d'escrintlon is

aS follow-s: rtI f ir"si notlced it ¿.oout four" or five d.ays after

I uras in the h.ospital, lt looked like a ittosquito 'oite,

and. r,,¡as r¡ery itchy. Then in a few CLays it started- io Spreeù

a.round my r,';r"isi" I noiicef. it alrilays moved" at ni¿:ht. Some

nlghts it did not iravel as far as oÍL a warn night. AS it

moved- along, the skin he aled u.p behind lttr. In h1s oplnion

the eruption was d-ue to an insectn During the last few

d.ays he thoug;ht the insect ha.d. r¡backeÖ-uprr.

','i'hen a cl1nlcal- examlnation v;as mad'e on July 22,

], 932 tyrc eruptlon presenüed. ltgelf as a tortuous raised" and-

palpable dark 'irroi¡rrr. linear lesion. }or a-Oou.'b orie inch the

lesion wag acutely inflameù, alld presented. the apr,ea,rarLce of

an herpetlo eru*ctlon, five or slx vesicles belng grouped"

together. 'Ihere v¡as a narrol'l infla.mrnatory zone fadlng lnto

the nornal epid-eririls et the a4jacent loops of the tract.

I+rom Eed.foz'd. (6).


