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ABSTRACT

¥

" The f11ar101d nematode of moose (Alces a]ces E1nnaeus) known as

“1egworm" and the1r p0551b1e vector, thé adu1t black fly (S1muVﬁidae),

were stud1ed in the Swan H1lls A]berta from 1975 to 1977. Legworms

»
recovered from the subcutaneous connect1ve t1ssue of hunter-killed and

"11ve trapped moose were 1dent1f1ed as’ Onchocerca - cerv1ped1s Wehr and

Dikmans, 1935 Sixty—four percent of the moose examined were 1nfected-

w1th adult 1egwonns of which 80.0% %ere located in the forelimbs and

20. 0% in ‘the h1nd |1mbs There was “a linear increase in number‘of.

- adult legworms with 1ncreas1ng dge of moose. Immature moose (<1.5

/
years) were not infected. Onchocerca - -cervipedis m1crof11ar1ae were

present in the sk1n of the fore and h1nd 1imbs of 11ve trapped and

" hunter-killed moose during June and Ju]y only.

The adu]t popu1at10ns of twenty—one black-ny specigs were}

m0n1tored from muskeg and dec1duous contferous forest commun1t1es in
‘1976 us1ng mod1f1ed ma1a1se traps-, carbon d1ox1de-ba1ted barrel traps“”k

‘and 1nsect sweep nets. Adults of S1mu11um venustum were most abundant

fol]owed by S decorum S pugetense S arct1cum, §,,]at1pes; S.

mer1diona1e, S euryadm1n1cu1um and S. furcu]atum

New Alberta records are reported for Slmu}1um Jenningsi and S.

-eurxadm1n1cu1um

Adults of 14 b]ack f]y spec1es were co]]ected from live trapped

moose and a penned moose. Indiv1duals of S. decorum, §3 venustum,

S. vittatum,<§.'arcticum, S. aureum and Prosimulium formosum took

L
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I. INTRODUCTION

The’fi]arioid nematode Onchoterca cervipedis Wehrﬁénd Dikﬁéﬁg,”k

r

1935 (Nematoda OnchOCercidae) a parasite'bf NortH’Amefica cervids, was,
1nvest1gated in moose (A]ces alces L1nnaeus) from the Swan Hills, -
A]berta dur1ng 1975-1977 ancern expressed‘by A1berta Government

- wildlife b1o]og1sts, that hematophagous flies (Diptera) wou]d be a
major cons1derat1on in successfu]ly deYelop1ng wild ungu]ate farming jn
sUbagricu]tUﬁai areas of A]beffa. stfmu]ated;th{s resgaréh; iyoziﬁfof%~; R
mation was_avai]éble on bitfngvflies attracted to or blood féeding
on wild uhgu]ateslin Alberta and 1i§%Te was known about ghe biting‘

flies iﬁhabiting noh-agkicu]tura] areas. Onchocerca cervipedis which

is widely distributed in moose -throughout their westprn'and hortherﬁ',.
ranges in Alberta has'rece1Ved 1itt1e atfention aside from occurrence
records ‘and .a.study by Samuel et al. (1976). In California fhe'b1ack

fly (S1mu111dae) Prostu]1um 1mpostor Peterson has been 1ncr1m1nated

in vector1ng 0. erv1ged1s in Columbian black ta1]ed deer Odocoileus

“hemionus columbianus (Richardson) (Ne1nmann‘g§;gl.; 1973). The

possibi]ity of bifing f]ies}vecforing4gt cervigedis in moose
provided an opportunity tb study bdth'parésite and biting flfes
affecting moose in A]bérta, |

'Basic criteria fof,incriminating &n arthropod in transmission of
causal agents of disease'are: 1) demonstration of_effecfive contact
: with the'host under natural conditions; - 2) a temporal and sp;tia1

association of suspected arthropod species and occurrence of -infection



in host* 3) repeated demonstrat1dn tha? the arthropod harbours the
infectious agent in the 1nfective stage under natural cond1Q1ons and

w

4) demonstrate transmiss1on of agent under cont 1led cond1tions
(Barnett, 1960 in James and Harwood 1971) . \\ ' S

The obJect1Ve of this study was to provide a‘more comprehens1ve
understand1ng of host-vector-paras1te re]at1onsh1ptof the ]egworm, "
0. erv1gedis, in moose of centra] A]berta by fo110w1ng the above
cr1ter1a.~ Spec1fic goals were to: 1) conf1nn the 1dent1f1cat1on of |
E O ervigedis‘(Samuel et al. s 1976) 1n Alberta mOOSe, ,25 detenm1ne 7
. the preva]ence (proport1on of the populat1on 1nfected) of 1egwonn in
‘re1at1on to host age and sex; 3) determine temporal and spat1a1
distnibution of mtcrofi]ariae in moose, 4) determ1ne season;1 occur-
fence of adu]t black’ Flfes 1n _the Swan H111s, north central A]berta,
'5) determ1ne the 1dent1ty of adult black f11es b]ood feedﬂng on moose
‘1n the Swan H111s and 6) 1dent1§¥ poss1b1e black flies vector(s) of
0. cervipedis. |

Many species ‘of hematophagous flies were.collected from'moosevat
the study site in the Shan'Hills, but oincehWefnmann _t_ (1973)
- incriminated onJy"E;M;mgostor'in vectoring é.'cervigedis in Columbian
,blacé-tailed deer;on]y black flies were considered in this study.

[

]
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II. LITERATURE REVIEW

- A, Taxonomy of Legworm
The flrst North Amer1can report of legworm in cervids was by

.Hassa11 in 1893 who 1dent1f1ed Onchocerca flexuosa (Wedl, 8s6), ~

a paras1te of Europeam cerv1ds, from a deer (probab]y a Co]umbian'

b]ack tailed deer Odocoileus hem1onus columbianus) in a 290 (D1kmans,

1933). wehr and Dikmans (1935) described 0. cervipedis based on

specimens in white-tailed deer, Odocoileus virginianus (Zimm

from MOntaﬁa'and Gambier Island, British Co]Umbia. They distinguished'

spec1es, pr1mar11y qn the basis of absence of annular th1cken1ngs on

the cuticle. - Recently, Bain and Schu]z;Key (1974) showed a continuum
from smooth cut1c1e to annu]ar r1dges among spec1es in Onchocerca, and \\\

v . N
re]egated wehrd1kmans1a to a synonym of Onchocerca D1es1ng, 1841 N

B. . Legworm Hosts and Geographic D1str1but1on

The restr1cted geograph1c d1str1but1on 1nt1mated in ear]y work:
._with ]egworm (Rush, 1935) and the limited number of definitive hosts
(Herman, 1945) has not beeh upheld. Legwbnn now}has been‘reported in
\hite-tailed deer,from Arizona (Hibler, 1965), Idaho (DeNio and West,
‘1942), Montana (Rush, 1935), Pennsylvania (Beaudoin et al., 1970) and

British Columbia (Wehy and Dikmans, 1935);. in Rocky Mountain mule deer

I



| (Odoco11eus hemionus hem1onus (Raf1nesque) from Arizona (Hibler,
1965), california (Annereaux, 1941 Herman‘and Bischoff, 1946), Idaho
(DeNio and Nést, 1942), Utah (Yui]] t al., 1961) and British Columbia

(Cowan, 1946) in California mu]e deer (0Odocoileus hem1onus ca11forn1cus

| Caton) from Ca]1forn1a (Herman and Bischoff, 1946), in Columbian b]ack-

tailed deer from California (Herman and Bischoff, 1946; Weinmann g;_gl.,

1973) Washington (Yu111 et al., 1961; ér&wn, 1961) and'British’Columbia
(Wehr and D1kmans, ]935 Cowan, 1946); in pronghorn antelope (Ant11ocagra

amer1cana (Ord.)) from Idaho (D1kmans, 1933), and in wap1t1 (Cervus
1aghu (Linnaeus)) in Idaho (deNio and West, 1942).

‘The first record of Tegworm in moose (51£g§_glgg§)~Was fromVOOtsa
Lake, British Columbia (Hatter, 1946 in Cowan, 1951). Since then leg-
worm in moose has been reported from Wells Grey Provincial Park Bpritish
Columbia (Ritcey and Edwards, 1958), Alaska (w1111ams,.1958), Ontario
(Aqderson,'1962) and Alberta (Samuel g£ gl., 1976).

C. "Léghorm”Pathqgenicity

DeNio and’ West (1942)'sugggsted>that the iniﬁﬁal stimulus for
research on 0. cervipedis séemed to have beeh the possible damaging
effects of the parasite on cervids. Ruéh (1955)‘f0116w1ng reports by
Montana hunters that local white-tailed deer had foot rot

Spherophorus necrophorus Prevot, found lé“worms only during examination
- g

of two deer. Those 1nfected with 1egworm had 1oose or missing 2nd
‘and 5thvd1g1ts with swe111ng and ulcers in the toe area. Annereaux
(1941) and Herman (1945) felt that Tegworm infections could cause
1ameness and mortality in deer. Herman and Bischoff (1946) and Herman

- (1947) attributed open skin ]esions in the lower limbs of deer ththis

on



parasite, but saw no visible evidence of any other hérmfu1 effects.

Moré re;ent 1}‘Frature (Cowan, 1951; Ritcey and Edwards, 1958; Yuill
_E__l.; 19613 Andersoﬁ, 1962 and Weinmann et al., 1973) havé not found
.symptoms ;uch as rgported in earlier literature. Weinmann et al.
- {1973) suggesfed that nodular deve]bphent and a;sociated.]esfons may

be indicative of 'a less than bpfimal host-parasite relationship. The
_actual or potential harm of 0. cervipedis for their.host is uncertain
and has remained unstudied. | |
~The patho]ogy.of filarial infections was reviewed by Ne]ésn (1966).

Damage is usually caused by chronie inflammatory réactions around dead
7:;;hd dying worms, but may be influenced by the number of wormms harboured
by the host, parasite 1ongev1£y, immune reéponse of the host, the strain
of/the'paraégte and the strain and sex of the host. w11d and domestic
animals rarely show severe complications in filartasis, perhaps‘due to
shorter life-expectancy of.the host.(Ne1$on, 1966), whereas in Kenya,

11 years after the eradication of the vector of Onchocerca volvulus '

- (Leuckart 1893) in 1946, more than 50.0% of the human populus in the
"Valley of the Blind" had.microfilariae;in their blood and many had
‘progréssive onéhocerca] dermatitis and‘eye disease (Nelson and Grounds,

1956 in Nelson 1966). However, Nelson (1966) reported on experimental

studies by MacDonald and Scott (1953, 1958); Bertram (1953, 1958, 1959);

Scott et al. (1958) and Ramakrishnan et al. (1961) on Litomosoides

—

carinii (Trévassos; 1§]9)’énd by Duke (1960a) on Loa loa Cobbold in

_ monkeys which indicate that animals can develop an immunity to these

- parasites. An immune response may result in a reduction in the worm

‘burden, as shown in dogs infected with Dirofi]aria immitis (Leidy,

1856) (Wong, 1964; Hawking, 1965 in Nelson 1966).



Different strains of 0. volvulys in Africa and Centra1 America
may account for clinical differences observed but differences in patho-
genicity are usually thought due to differences in bitfng habits of
the vectors (Brumpt, 1936 in Nelson 1966). 1In Samoa, WUchereria
brancrofti (Cobbold) was more pathogenic in* Caucasians than in non—
cauca51ans (Webster, 1946 1n Ne]son 1966) an 1nd1cation that different .
strains of host could influence pathogen1c1ty of filarial 1nfect1ons

Higher denswt1es of 0. volvulus have been observed in human males than

fema]es 1nd1cat1ng a host-sex preference (Ne]son 1958b).

D. Adult Legworm Distribution in Host

Adult legworms preferentially inhabit subcutaneous connectfye
tissue of Tower 11mbs around the tibjo-tarsai Joints (Rush, 1935;
Herman, 1945, Annereaux, 1947; Herman and Bischoff, 1946; Cowan, 1951;
Ritcey.and Edwards, 1958; Anderson, ]962 Anderson and Lankester,41974
Samuel gt_a].,‘]976), although they have been reported elsewhere in
the host body part1cu]ar]y when ]egworms are numerous. In Co]umb1an
black-tailed deer, 1egworms were found in the 1ntennuscu]ar and subcu-
taneous t1ssues 1n the sides and back (Cowan, 1946), and in the .back ‘
of the neck and the base of the ears (Herman, 1947). .Inlmoose (Ritcey
‘and Edwards, 1958) énd@?ﬂe'deer (Yuin et d] R ]961) Tegworms were
observed subcutaneous]y in the brisket and 11mbs Hibler (1965)
recovered -15 fema]e and seven male worms from the base of the conchal
cartl]age of a white- talled deer ear. Since ma]e worms were abundant
at the base of ears and rare elsewhere in the host, he fe]t this was
" preferred ' legworm Tocation.: Weinmann et al. (1973) found 1egworms

most commonly in the Timbs, but also 1n the shoulder, flank, be]ly and




brtsket of Columbian black-tailed deer.

Depending on host and geographic location, adult legworms seem
to’exhibit a preference for either‘the fore or hind 1imbs. Preference
for the hind 1fmbs has been reported in Columbian black-tailed deer
from British Columbia (Cowan, 1951) and California (Weinmann et al.,
1973), and in hoosé from Algonquin Provincial Park, Ontario (Anderson,
1962). Samuel et al. (1976) found that 83.0% of the legworm in 33
infécted moose frpm'A]berta were in the fore limbs. Brown (1961) also
found'1egworhs more abﬁndant in fore limbs than hind 11mﬁ§ of Columbian
black-~tailed deer from Washington, but,Hermah and Bischoff (1946) found
no preference of legworm fprﬂeither hihd or fofe Timbs in Columbian

b]ack-taj]ed deer and mule deer from Californig. : , i

E. Adult Legworm Condition fnTHost

In the subcutaneous cbnnective tissue of their host;‘adult
Tegworms are fouhd in éxfendep and COi]éh positions, with coiled worms
»sometimes encysted in fibrous tissue to form a nodule (Rush, 1935;
Herman and Bischoff, 1946;. Cowan, 195]).- Wehr and Dikmans (1935) and
Rush (.1935) indicéted that mature legworms -coil and stimulate the :
formation of fibrOu;cysts after mating. This agrees closely with the

. findings by Schulz-Key {1975a) on 0. flexuosa development in red deer

~ (Cervus elaphus) from Germany where immature female 1eg&orms induced

development of the nodule in red deer fawns (4-6 months- 01d). Male

legworms entered the nodule,which contained 1 to 4 females, énd mated
with the\female legworms. As déve]opment'of eggs 6ccurred the/fema]e
thickened and curled, leaving only the anterior extremity protruding

from the nodule to release mfprofiiariae (Schulz-Key, 1975a).



F. Prevalence of Adult Legworm

While no host-sex preference has been demonstrated by 0. cervi-
‘pedis (Yu111 al., 1961; Weinmann gglgl.. 1973), there is a relation-
ship between the number of legworms and the age of the host. Deer
fawns and moose calves were not commonly infected (Herman and Bischof%f
1946, R1tcey and Edwards, 1958; Yuill et al., 1361 Beaudoin et al.
1970; Weinmann et al., 1973; Samuel et al., 1976).

', Beaudoin et al. (1970) reported a prevalence of 5.6% of 0. cervi-
pedis in white-tailed deer fawns from Pennsylvania, 28.0% in deer 1 to 3
years of age and 62.5% in deer over 3 years of age. Weinmann et al.
(1973) noted a similar increase 1n the prevalence of legworm in
Co1umb1an black-tailed deer.of Ca]1forn1a (fawns 7.1%, deer 1-3 years
62.9%, 3+ years olq 86.5%) as did Samuel et a] (1976) for moose(calves
11 0%, moose over 16 months of age, 73, O%) This increase was not

linear (Weinmann et a] 1973) and may be influenced by age composition

and density of the definitive host (Beaudoin et al., 1970).

G. . Adqlt Legworm Sex Ratio-
Mgle legyorms are rarely encountered. A sex ratio of 1.7:100
male:female ha; been reported in Columbian black-taijled deer, Cali-
fornia and Rocky Mounta1n mule deer, by Herman and Bischoff (1946)
and a 3.3:100 ratio in Co]umblan black- ta11ed deer by Weinmann e _E_gl.

(1973). Herman-qnd BiscHoff (]946) suggested that males inhabited

areas inithe host above the tibio-tarsal Joints that were not examined.



H. . Legwerm Microfilariae Distribution in Host

| Rush (3935) suggested that lesfons created in the skin of the“
host by the female legworms were a means of releasing the eggs or f
microfilariae, and that they were probably transmitted to the aquatic
immature stages of "flies or mosquttoif". Herman and Bischoff (1946)
examined blood, lymph and skin scrapings of Columbian black-tailed
deer and California and Rocky Mountain mule deer in search of micro-

filariae with no positive results. Little more was learned about the

microfilariaé until Anderson (1962) suggested that since "Wehrdikmansia

has close affinity‘to Onchocerca", microfilariae were in the hdst skin,
and were likely to be transmitted by black flies or ceratopogonid adults.
He felt that soaking skin tissue samples in saline solution would reveal
microfilariae. Hibler (1965),examined blood, ékin, heart and )ung
tissues of Arizong white-tailed Qeer and mule deer in search of micro-
filariae, but recovered them only from skin samples in close association
with the adult legworm in the ears. )

Weinmann (1973) found microfilariae of 0. cervipedis only in ear
of Columbian b]ack-tailed‘deer even though adults were‘dh1y in the
legs. This appe;rs to be an adaptétion for encounfering vectors which
prefer-to feed on certain areas of the'host“(weinmann et al., 1973).
The localizétion of microfilariae in the skin of the host in a place
distant from the adult legworm has been réborted in other members of
Onchocerca. Schulz-Key (1975) repofted a complex of subcutaneous
filarioids in red deer from Germany. Adults of 0. flexuosa inhabited
the back and flanks of the host while microfilariae locélized in the

skin of the inner aspect of the hind limbs; Onchocerca tarsicola Bain

and Schulz-Key, 1974, were located on the abductor tendons of the
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1. Per1od1c1ty of M1crof11ar1ae in Host.

\"] 9

" tibio- tarsal or radio;carpa] jOints while the miorofilariae localiZed

1nathe skin of the outer parts of the ear and nose; and Onchocerca

ub1ngens1s Ba1n and Schulz- Key, 1974 were found in the cauda] part

, of the back with ‘the m1crof11ar1ae ‘concentrating around the sternum

*and the .inner aspect of hmnd Tegs.  Adult Onchocerca gutturosa (Newman, .

1910) live in the cervical ligaments of cattle from Epgland, while the f

, miCrofi1ariae concentrate in the skin of the umbilicus-region (Eichler

and Nelson; 1971; Eichler, 1971). The umbilicus region is the

v preferred b]ood feeding site of_ the vector, S1mu11um ornatum (Me1gen,

1818) (Eichler, 1971).

.

. Ne1nmann (1973) reported seasonal p£r1od1c1ty of 0. cervipedis
microfi]ariae in Columb1an black-taxled deer from Ca]mforn1a. Month]y
sk1n b1ops1es taken from the ear of deer. showed m1crof11ar1ae were

abundant dur1ng the spr1ng and summer, An exam1nat1on of fema]e

_ O erv1ged1s revea]ed a high proport1on were grav1d between late

January and Apr11 but sparse in July and absent dur1ng the fall and

ear]y w1nter Seasonal periodicity of 0 gutturosa m1crof11ar1ae in

%h cattle from England has been shown by E1ch1er (1971, 1973) with numbers

of m1crof1lar1ae 1ncreas1ng “from May to August and co1nc1d1ng with
seasona] act1v1ty of the vector, adult S. ornatum ‘Sasaki et al.

(1954 in Nelson, 1970) has a]so demonstrated seasonal periodicity of

Onchocerca cerv1ca11s Railliét and Henry, m1crof11ar1ae in the

skin of horses. Die] peri%dicity of 0. volvulus microfilariae-in the zg
skin of humans has been demonstrated by Lartigue (1967 in Nelson, 1970)

in West Africa, by Wegesa (1966a in Nelson, 1970) in East Afriea and in
B L . ; L



~The "Camerons" by Duke et al. (1967 ‘in Nelson, 1970).

J. Microfiiefiae in Vector

Members of the genus OQChocerce require;ingestion by a suitab{e
vector species befofe devé]opment proceeds beyond the microfi]aria1
stage. Weinmann (1973) has 1ncr1m1nated the female b]ack fly,

Pros1mu]1um impostor Peterson, in vector1ng 0. erv1ged1s to Co]umb1an

v.fr-)

black- ta11ed deer 1n California, but noth1ng is known about this para-"

site in the vector. However,the m1crof11ar1ae of 0. vo]vu]us (Lewis,

- 1950; 1953b in Nelson, 1970) and 0. gutturosa (Eichler, 1973) following

1ngest1on by the1r ‘vector, penetrate the gut, and migrate through the
hemocoel to the flight musc]es ‘where development continues. The average
= migratton time of O. gutturbsa microfilariae to the flight muscles of

S. ornatum was six hours, withéSQO%of the microfilariae moving'from’the.
gut within one hour (Eiehler, 1973). ‘Two molts eccur before Onchocerca
1arvee reach the intective stage. In 0. *volvulus the infective»stage
'is reached 6 to 7 days following 1nqest1on of the microfilariae and

this is temperature dependent’(Nelson and Pester, 1962; Wegesa, 1966b

in Ne]son, 1970) | '

The number of m1crof11ar1ae 1ngested by the vector varies with

m

the vector species (Strong et al., 1934 in Nelson, 1970) and is
dependent on the time the vector spends feed1ng (Wegesa, 1966b in Ne1son,
1970).' Not all m1crof11ar1ae ingested are sugcessful in developing to

the infective stage as mechanisms. in the vector regulate the number of

microfilariae. In SimuliUm_damnosum Theobald, 1903 less thans50.0% of
the 0. volvulus microfi]ariae ingested develop to the infective stage

(Lewis and Duke, 1964 in Nelson, 1970). Omar and Garns (1975) showed

L]
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the buccopharyngeal\armatore to be an important wechanism in regulating

"numbers of Q. vo]vulus m1cr0f11ar1ae reach1ng the gut in Simulium
ochraceum Walker. The c1bar1a1 teeth damage the m1crof11ar1ae enroute
to the gut. "The per1tr0ph1c membrane is another regulating mechanism
and early penetration of the gut wall by the m1crof11ar1ae before the
membrane th1ckens and hardens is thought to be 1mportant for survival

of~g,,vo1vulos “in S. damnosumT(Lawrence, 1966 in Ne]son, 1970) and

0. gutturosa in S. ornatum (Eichler, 1973). Howeven in seven nearct1c
adult black f]y spec1es stud1ed by Yang and Davies (1977) the per1—
trophic membrane formed 1n 30 minutes but required several hours (6

to 12 hours) to harden. S]ower harden1ng of the peritrophjc membrane a
around'the\anterior of the bTood bolus may provide'an opportunity

for parasites in the blood meal to‘escape'the peritrophic membrane

(Yang and DaVies, 1977). Coagulation of the blood meal and age o
m1crof1]ar1ae may also be 1nv01ved 1n negu]a i e numbers of micro-

f11ar1ae successfu]]y penetrating the gut (Er1ch1er, 1973). . <

K. Black Flies as Vectors - _ ) (

Know]edge of the ro]e of 1nsects in the transmission of pathogens

S

to man and other an1ma1s had 1ts beg1nn1ng in 1878 when Manson
d1scovered W. bancroft1 ]arvae in a mosquito. Members of

the Fam11y S1mul11dae are 1nstrumenta] in transm1ss1on of pathogens
of med1ca] and veterinary importance to man, his domest1c animals and
wild animals. Reviews by Griener et al. (1975) and Fredeen (1977)

summarize pathogens transm1tted by black f11es in North Amer1ca Fallis

(1964 in Fredeen, ]977) and Anderson et al (1961 in Fredeen, 1977)

reported Eastern Equ1ne Encepha11t1s virus in S1mu11um johannseni
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Hart, 1912 and Simulium venustum'Say,'while the virus éausing myxoma-
5'tosis in raﬁbits Has been experimenta11y transmitted by black flies =
(Fredeen, 1977). As vectors of avian hematozoa, simuliids transmit
trypanosomes (Bennett, 1961’in Griener et al., 1975) and leucocytozoons
| (Bennett ahd Fallis, 1966 in Grieﬁer et al., 1975; Skidmore, 1932 in
James and Harwood, 1971). |
The black f]yﬂvector speciés‘df 0. volvulus may vary from one

geographic area to another. In Africa the main‘véctors are adults of

§,bdémnoéum, howqygr, in East Africa the primary vector is Simulium
neaVei Roubayd (Raybould, 1967 in Nelson, 1970). Adults of Simulium

callidum Dyar and Shannon, Simulium metallium Bellardi and S. ochraceunm

__—Thave been incriminated as vectors—of 0..volvulus in Central and South

America (Da1mat, ]95% ih‘Nelson,,1970). Simul jum orchfaceum is the
primary vector‘in Guatemqla (De1eon and Duke; 1966), Whi1e §¥'meta111cum"
is probabe the main vector in'Venezuéla-(Areﬁqs, 1966 pnd pthers,in
Nelson, 1970), A given vector speéies:méy have sibling species with
siighf]y different'charactéristics whichxc001d inf1uence their potential
as effective vectbrs (Le&is 1960a,;1965;.MaCrae, 1968 and others in

Nelson,; 1970).

L. Black Fly Research in Alberta’
Black fly research in Alberta, aside from'major taxonomic.works; ‘
hhs been restricted primarily to species occurrence (Strickland, 1938;

'1946) with emphasis bn~agricu1tura1 and south Rocky Mountain forest

aress (Fredeen, 1958; 1969; Fredeen and Shemanchuk, 1960; Abdelnur, |
1968; Depner, 1971; Peterson and Depner, 1972). Barr (1977) included L.

44‘speciés of black flies in a 1ist of Nematocera of Alberta based on a .

!
- ‘ : o \
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Titerature review.

M. Black FHe’s'Affecting Moose
Records of black fly adu]ts that. feed on the b]ood of moose are
rare even though these cervids are bothered by b1t1ng f11es (Mur1e,
1934; Peterson, 1955; Flook, '1959). No records of b]ack fly adults :
b]ood feed1ng on moose have been reported in A]berta, however, ‘ |

S. venustum and S1mu11um pictipes Hagen were co]]ected from moose in .

'M1nnesota (O1sen and Fenstermacher, 1942; Nickolson and M1cke1 1950)

[
and Flook (1959) in Northwest Terr1tor1es co]]ected S1mu11um luggeri

,NigEg&Lon and Mickel and S1mu11um ma]yschev1 DorogostaJsk1J, Rubzov

.and Wasenko from an area a moose had just left.



[1I. STUDY SITE

The study s1te is 1ocated in a 600 square k11ometre study area
,oﬂr e A]berta Fish -and Wildlife Division in the eastern fringe of
| the Swan Hills (Figure 1). The area is ]57 k1lometres northwest of
Edmonton, Alberta, Canada (54° 46' N 1150 5' W) and is part of the
Athabasca River Dra1nage Basin. ‘ |

The c11mate is cont1nenta1 and character1zed by cold w1nters and
vshort,icool summers. The average January temperature is -15.0°C and the
average July temperature is 15.6°C (Lang1ey,1967).\.The western Swan
Hills receiyes about 15-20 centimetres of precipitation nore than
- adjacent areas per annum, with an average May-geptember precipitation
~of about 51 centlmetres (Anonymous,197o) Weather records were.main4
tained at the stde site for the 1976- 1977 f1e1d seasons (Append1ces 1
and 2). | |
| " The. Swan Hills are underiain by sannstone, shales and ceals of -
vCretacedus'age; and by hardened c{ays,.sandstone} shales and quartzite
gravels fram the'Tertiary beriod. ”Theagreyonoded so0ils overlying the
‘parent mater1a1 are susceptible to leaching, resulting in deficiencies
in nitrogen, phosphorus and organ1c mater1a1 (Green and . Laycock 1967)
The well dra1ned up]and so1ls are pr*mar11y orthic grey’ 1uv1so1s, while
the poorly dra1ned Towland 50115 are g]eyso]s (Anonymous,1976)

The study site was 'in the lower Foothx]]s Section of "the Swan
Hills which is a trans1t1on zone between the Transccnt1nenta] BOreal

1

. Forest and the Rocky Mounta1n Suba1p1ne Forest (Cord111eran§ ‘The .

15
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f]dra shows characteristic species from both biomes with species such

as ]odgepo1e pine (Pinus contorta Douglas), Englemann spruce (Picea

engelmanni Parry), and subalpine fir (Abies lasiocarpa (Hoqker) Nuttal) .

of the Cordilleran region and white spruce (Picea glauca (Moench) Voss),

balsamifirH(Abies balsamea .(L.) Miller), b1ackvsprucé (Picea mariana

V(Mi1]er)'Britton, Sterns, Poggenburg) and jack pine (Pinus banksiana

Lambert) of the Boreal ForeStW(Anonymous,1976). The moose population.

. _ ) . E /
-in the Alberta Fish and Wildlife Diyision study area, based on an aerial

census in December, 1977, was 1.8 moose per squafe kilometre (Lajeunese
pers. commun., 1978). Wild moose were live trapped by the Alberta Fish

and wildlife.bio1bgist$ between. the corner cabin (54° 46' N 1159.5')

“and Roche Lake (54o 45' N 1140 55'). Nine moose traps were Tocated
o . - )

e W%

a1dng game trails to mineral licks (Figure 1)." A penned moose was
maintained at the corner cabin site (Figure 2). Several small streams

in the study area provided suitable aquatic habitats for the .immature

black flies (Figure 1). Ethel Creek, Windy Creek and an unnamed

- stream f]owing out of Roche Lake had lake origins and were permanent

in naturé, while two unhamed creeké,_the Coutts River and the Saulteaux
River had muskeg origins.' The Athabaséa‘River is the major lotic
system in the immediate area being about 29 kilometres east of Roche

Lake.

Black fly species were monitored ?rom a muskeg (Figure 3)
mixed deciduous-coniferous forest community (Figure 4) adjaces:

corner cabin. The trapping sites are shown on Figure 2.
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- Figure 2. Location

of Black Fly Sample Sites.




Figure 3. Muskeg Community Black Fly Sampling Area in Swan Hills.

Figure 4. Forest Community Black Fly Samp]ing_Area in Swan Hills.
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IV. TAXONOMY. OF PARASITE

A, Mater1als and Methods

Onchocerca corv1ped1s specimens co]lected from nine wild moose and

preserved in 70% ethanol vere used for 1dent1f1cat1on. Seven ma]es,
10 females and 16 microfiiariae were cleared by gradually adding
glycerol to the sample and permitting the- alcohol to evaporate over a
five to seven dayAperiod. apec1mens were then mounted in beechwood
creosote and lactophenol (1 1) nd\exam1ned at 128 power with 2 i
b1noca1ar compound m1croscope (Carl Zeiss, Ortholux) Measurements of
'all characters were made with a ca11brated ocu]ar gra*1cu1e, except
for the total length of Female speC1mens which was determ1ned using a
metric ruler. Spec1mens were,ndent1f1ed follow1ng descr1pt1ons of
Wehr and‘Dikmans4(1935),-Annereaux'\1941) and Caballero (1945) for
adult Q. cervﬁpedis and . that of Hibler (1965) for microfilaria. Raw\;

déta are given in Appendices 3, 4 and 5.

B. Results

1. Description of Adult | o

Adults show characteristics ofnmembers of the| genus Onchocerca,
and are filiform and tapered at both ends (Figure 5); with fine
transverse striations on cuticle; pronounced swe111ng at the nerve

ring (ngure 6); oral opening s1mp1e, esaphagus long and narrow,

intestine only sljghtly wider.

Measurements of diagnostic characters are given for female and |
_ » . . /
male worms in Tabie I and II (raw data see Appendices 3 and 4), where

21
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Figure 5. Male and Female Oncho¢eﬁcalcervipedis: f - female, m - male.

Figure 6. Anferior Extremity of Femd e Onchocercd cervipedis, dorsal
I . Vjew: e - esophagus, nr - nerve ring. _

C e

) g J S , : : :
Figure 7. . Vulva Region of Female Onchocerca cervipedis, doral view:
- § - intestine, v - vulva. ° a

“Figure 8. vPbsteripf Extremity of Female Onchocerca cervipedis:
: " ¢ - anus. - ’

Figure 9. Posterior Extremity of Male Onchocerca cervipedis, lateral
“view: ap - anal papillae, cp -.caudal papillae,
Is - long spicule, ss - short ;picu]e.

Figure 10. Anal Region of Male Onchocerca cervipedis, lateral view:
o _ap - anal papillae, pap - post anal papillae.

Figure 11. Microfilaria of Onchocerca cervipedis.
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they are compared to'simiTar measurements given by Wehr and Dikmans _

26

{' .

' i[(]935), Annereaux (1941) ahd»CabaIIerbk(i945);

-a. Females | | g
Females 186.8 mih long, maximum width 399 um. (Table I).
Nerve ring 579 umexfrom fhe anterior'exfranity (%igure's).
Esophagus 1658 um. long. Vd]va located near junction of

eSOphagUS and intestine, 1675 um. from anter1or extremity (Figure -
B

*

7). Cloaca 537 um. from poster1or extremity (F1gure 8).
b. Males | |

~ Males 57 mm Tong (Table IT). Width at dilation 224 um,
maximum mid-body W1dfh 232 um. Nerve ring located 306 um. from
anferior extremity.' ESOphagus 1.46 mm long. Spicales unequal and
dissimilar (Figure 9). Long spicule 226 ym long, with heavily
chitinized walls-and diagonal chitinized ridge in middle. In
. .lateral view tapered distally to a fine curved peﬁnt:(Figure‘9yh
”Shoﬁt spicule 136 um. long, with th{ck'chitinized.wa11s. Anterior
‘extrem1ty concave with heavy ch1t1n14ed edges in ‘Jateral view.
Short spicule tapered d1sta11y and expanded to >patu1ate end w1th
rounded edges. Papillae apparent in oblique lateral-ventrai view.
Two pair of adanal papi]]ae'a]ong ve&tfailmid 1ine. Four pair of
papillae in C]oee grouping lateral to anus, and one.pafr posterior
(Figure 10). Onerlarge pair of ‘papillae po$1tioaed hear tip of

tail (F1gure 9) Taﬂ$1 um. long. . -

_2. Descr1pt1on of M1cror1|ar1ae

M1crof1lar1ae 11ke the adults, are filiform and transverse1y

[

' . striated (Figure 11). Rounded anter1or1y and tapered.poster1orly. No



A

sheath apparent. 'Mitrofilapia 270 um. Tong and 7 um. at maximum width.
Measurements of microfilariae diagnostic characters are‘in Table III °
(raw data see Appendix 5), where -they are compared to similar measureQ

ments. given by Hibler (1965). - . C e

| 3. Diagnosis

The legworm of moose from the Swan Hills agree.in most gssehtia]
charactefs with thbse described for 0. cervipedis by Wehr and Dikmans
(1935), Annereaux (1941), Caballero (1945), and Hibler (1965). The
adult Tegworm characters agree in-total 1enéth, maximum width, distance:
of ésophggus'to antenjor extremity.énd distance from anus and cloaca to
posterior extremity. The distance from the nerve ring to an%eriok ’
extremity and thiliong spicule Ienéth-in mé]e legworm in this study
also aré inkagrée;ent with data reported'jn other studies, as js;the K
maximum width of the'microfi]arfa' (Tables I, II and II1). Discrepan-
cies are as follows: in the distanceof'ne‘rve ring to t‘;hé anterior

extremity in the female legworm, that is ¥5 microméters'in this
study compared to 1129"microﬁé£§rs in specimens from mule deer
(Annereau&; 1941) (Table I), the 1dnger short spicule length fn the

ima]e‘(137 um. this study to 132 um. Caba]]éro (1945)) (Table II) and

the longer microfilaria (270 um. this study to 224 um.),w

27.



TABLE III ‘ - !
MEASUREMENTS OF SOME DIAGNOSTIC CHARACTERISTICS 6F'

Q@W | | MICROFILARIAE OF ONCHOCERCA CERVIPEDIS
This Study ’ -~ " Hibler (1965)
n =16 . n =20
host = Alces alces andersoni hosf~= OdocoiTeus hemionus

0. virginianus
- Diagnostic .‘- Mean  S.D. Raﬁge ' " ‘Mean Range

Character

~Total length | | : ' o
(um. ) ‘ 270.0 30.5* 224-322 224  209-238

Max. ‘width -
: (um. ) 6.6 0.6 5.8-7.3 v 6 5- 7

28
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V. ADULT ONCHOCERCA CERVIPEDIS IN MOOSE
' -~

.

A.  Materials and Method o
Two co]]ecting methods were used to determine prevalence of
0. cervipedis in moose of the Swan Hills and jts distribution in this

t

h'host-in relation to host age and sex. ‘.g . ' '__ﬁ’

First]y,ta hunter check statidn was opekafed fdr 57 hunting days
from September 20 to November 15, 1975, in cooperation with A]bertﬁ_
Department‘of Recréation,Parks and N11d11fé It was 1ocated'1 5 km.

" south of Fort Ass1n1bo1ne along Highway 18, the ma1n highway into the
study area from the more dense]y popu]ated areas to the south (Figure 1)
Signs requesting hunters to report'were placed a]ong the highway approxi- -

\\mate1y at one km. and, at 30 metres before each entrance to the hunter »

| check-station. | ‘. -

Hunters were 1nformed verba11y of the purpose of the check stat1on
and were provided with a form letter out11n1ng the purpose and parts of
the moose requested (Appendix 6). They were asked to submit all four
legs below the tibio-tarsal joint, and the head and hide of.any big game
animal takeh. Rarely were‘submissions comp]eté'(n=1). A]} or some legs

r(n¥42) and lower jaw (n=17) were most commonly submitted, But the head
(n=]é) and hide (n=1) Qefe usua]]y left at the kill site or kept by the

: hﬁnter. However, portions dfva totalvof 43 moose:werelsubmitted by
hunters. _ ) .

: / b -

Secondly, I Was notified by the Fish and Wildlife Division of the

location of moose killed in tagging operations (n=2). These were field -




TRTITREATTRTIE

dressed and transported to the Paras1tology 1aboratory on the gth Floor

- of the B1o]og1ca1 Sciences Building, Un1vers1ty of A]berta for examina-

y

t1on,v' i ' -
Each moose was assigned an identification number and information )
about the anima1'was recorded on standard data sheets (Figure 12).

Ident1f1cat1on labels were: attached to each separate ‘part of the specimen.

The 1ower Jaw was removed 1abe11ed and submitted to F1sh and N11d11fe

D1v151on for age determination (n 21) while the remainder of the sample
was exam1ned in the f1e1d or transported to the University of A]berta,
frozen and stored for 1later exam1nat1on \ | V

The tendons of legs were cut and removed- from tarsal bones to

expose underlying connective tissue. These freshly skinned areas were

" B. : Resd]ts

examined for adult 0 erv1ped1s Worm 1ocation was mapped (Figures 13

and 14) and the sex and cond1t1on of worm noted. Worms were removed

from the connect1ve t1ssue using need]e point forceps d1ssect1ng need]e
and scalpe] and p1aced in labelled vials containing 70% ethano] to be -

stored for identification. A total of 45 moose was examined.
‘ R

‘The fortyfftve moose examined for adult 0. cervipedis consisted of.

3 complete moose, 42 sets of legs (36 - all 4 legs, 5 - 2 legs, 1 - one

leg), 11 heads (17 lower jaws) and one hide.

'Adult 0. cervipedis occorred in 64.0% (29) of the moose examined.
Twenty-s1x ma]es and 3 fema]es were infected (deta11s for each moose

are shown in Append1x 7). Th1s d1sproport1onate host~sex rat1o -did not
perm1t a conclus1on on any host-sex preference by the legworm.

ANl adult 1egworms were located in the subcutaneous connect1ve :




SPECIMEN NUMBER

Date -
Time -
Observer -

Sex ,
Limbs - .
Fore - 1 "Both
~Hind - 1
Hide - Yes No
Head - Yes No
Tooth - Yes No

‘Date of kill -
"Time of kill -
Location of kill -

v’No;'of hunters in party - °
SKIN SAMPLES

o e e

Area Yes No
1) Ear N

2) Head (area between ears)"
3) Nose (distal to nasal bone)
4) Brisket

5) Fore leg (tibia tarsus)

6) Belly (abdominal area)

7) Hind leg (tibia tarsus)

8) Rump . o

9) Back (Jumbar region)

Figure 12. Moose Data Sheet.

Game Species - Moose Mu]e Deer

' Other



(Skihned Side Up)

Shoulder - 10

Right Foreleg - 9

-5

/ - Right —
{ Hindleg ~ 8

Adult Worm Data Sheet

Specimen No.
Date of Observation
~ Date of Kill
Location of Kill _ . i
Game S$pecies Moose Mule Deer Other
Sex - Male __ Female B
L

Location of worms No. of Q%rms Sample

Neck o ' /
Brisket ‘ /
. Left Forelég _
Thorax - ' v .
Abdomen ’

Left Hindleg
"Back '

Right Hindleg

Right Foreleg

Shoulder

- . Record approximate lTocation of worms on host. :

- Sample, label (Specimen No., location on host) and preserve.

- For Nodules note number of worms per nodule. STORE in alcohol noting .
specimen no., location on host. ' -

;

. .
CWo~NOCTWN —

"Nodules ‘ Location on host No./nodule

Figure 13. Adulf Onchocerca cervipedis Location Data Sheet No. 1.
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Adult OnchocerCa'cervipediS Location Data Sheet No. 2.

- Figure 14.
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ti;suejbéneath the skin of a leg, except for two legworms located in‘the,
.orisket and, belly area of a heavily infected moose (moose number 1,
Appendi&ea/ The distribution of adult legworms in the limbs was not
.even. Eighty per cent (475) of adults were found in thenlowerhfore legs
and 20. O% (118) in the 1ower hind Tegs (Figure 15) In these legs, 38.0%
(223) of the 1egworms were’ lo;ated in. the tibio-tarsal Jo1nt area " 56.0%
(334) in the tarsue and 6.0% (36) in the pha]anges_area.(F1gure 16). In
the tarsus and phalanges area, 56.0% (207) of the adult legworms were
_adjaoent to the bone, whi[e 44.0% (163) were associa£ed with tendons,
v with 33 of these'legworms under tendons (detai]s see Appendix 8).
A moose'ca1f,(n=1) and the yearlings (n=2) wene not'infected;
while 71 0% (15) of the older moose were infected (Table:IV) Abundance
of adult 1egworms shows a pos1¥1ve Tinear re]at1onsh1p to age of moose
(correlation coeff1c1ent r=0. 75) (F1gure 17). -~
Only 13 o#\595 adult 0. erv1ged1 recovered in th1s study were
males giving a sex\{at1o of 2.2:100. Adu]t 1egworms were found in an
extended or coiled pos‘t%oggiflgures 18 and 19). Coiled worms were
found loose in the subcutaneous~connective tissue or surrounded by - o
fibrous tissue whicn forms a nodule. (Figure 19). Ce]cifdcatfon was |
apparent]y not influenced .by host age (correlation coefficient r=0.13) :
or abundance of 0. erv19ed1sc%toﬁ;e1at1on coeff1c1ent r=0. 01) in the
host (Tab1e V) Chi-squared analysis showed no stat1st1ca1 s1gn1f1cant
difference, (x 2 . = 3.45 p<0.05), 1n the coiled or extended state of 1egr :
worms from normal. or calcified condition.

Nodules contained from one to seven 1egWorms (Table VI); most had .

only one. Only one male legworm was ever recovered from a nodule.
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TABLE IV
DISTRIBUTION OF 0. CERVIPEDIS IN RELATION TO MOOSE AGE

Moose Age Number of Adult Worms
(years) Lower Fore Limb .  Lower Hind Limb Total
0.5 o 0 0
1.5 . 0 0 .. 0
1.5 ' 0 0o 0
2.0 0 0 & 0
2.5 0 0. X 0
2.5 0 0 0
- 2.5 1 0 1
| } 3.5 2 1 43
3.5 7 0 b
4.5 22 0 22
i 5.5 R 0 o
‘* 5.5 4 0 -4
5.5 4 o 4
5.5 L2 0 2
5.5 14 10 24
5.5 5 0
6.5 2 3
8.5 3
8.5 32
9.5 15
13.5 53
Total N=21 3 181
% of Fotal 18.2 100
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Figures 18 and 19. In Situ“Condition of Adult Onchocerca cervipedis.
: Figure 18. Extended: e - extended. .
Figure 19. Coiled: ¢ - coiled, n- nodule.







" | | ' TABLEV S
PO IN SITU CONDITION OF ADULT 0. CERVIPEDIS IN MOOSE |
Moose  Condition of Adult 0. cervipedis - -
Age 7 Normal ‘ Caicified Total Number
(vears) extended coiled extended coiledy of Adults
o 2.5 0 B 0 0 "
| 3.5 3 1 2 7
4.5 7 8 3 22
5.5 ac 0 0 0 4
5.5 akinelts 0 0 4
5,5 B g 0 0 0
5.5 2 21 0 1 24
5.5 2 0 0 0 2
6.5 ) ] 3 0 5
6.5 2 3 0 0 5
8.5 1 16 6 9 2
8.5 0 ‘ 0 0 3 &Q
. 9.5 13 2 . 0 0 15 d
Total N=12 33 59 18 1§ 125
% of Total . 26.4  47.2 4.4 12.0
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| ~ TABLE VI |
NUMBER OF ADULT O. CERVIPEDIS ¢“%NON-CALCIFIED NODULES IN MOOSE

Number of Adu]t Worms Per-Nodule

. yhmber of Nodules Examined Female | ' _ Male
1 7 0

| 1 5 0

N 2 3 0

6 2 0

27 ] 0

.
L

3 U8
&
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VI. MICROFILARIA"OF ONCHOCERCA CERVIPEDIS IN MOOSE

A. .Materials and Methods

Sixteen live-trapped moose and‘21 moose killed within 24 hours

before exahination were'samp]ed'foh microfilariae distribution. Killed.

moose were sampled from September T2<totpbtober 12, 1975; while live

moose were. trapped fﬁom June 1 to.Auguét 15, 1976. The trapping was

conducted by wildlife bio]ogiste from ‘Alberta Department of Recreation, h'

Pahks and Wildlife, Fish and Ni]dlife Division as part of a tagging
operation. Nine hoose;traps (LeResche and Lynch, 1974) were positioned
in the study‘erea along game trails leading to mineral Ticks (Figure 1).

Trapped moose were ihmobilized with M499<E)(Cyanamid of Canada

Limited) injected 1ntermuscu1ar1y by a tranqu111z1ng gun, - Skin biopsies

were taken from downed mooseé as was 1nformat1on regard1ng their age. and

sex. T1me, date of samp]1ng and weather conditions were also recorded.
After 15 minutes an 1ntravenous injection of the antidote M50-50<:>_‘

| (Cyanamid of Canada Limited) revived the moose and it was released.

The skin biopsies were taken from dp‘to nine standard sites on-
the moose (Figure 20). Biopsy site 7 was. located in an area whieh in
the summer developed 1nto an open sore, character1zed as a hairless

ﬁcal]oused area with. smaT] Tesions. No attempt was made to consistently
sample one particular side of the moose. Restrictions on the number
and/or 1ocat1on of samples occurred when the h1de of hunter-killed

moose was wanted for tannTng by the hunter or when live trapped moose

were under .severe stress due to handling.
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On July 2, 1977 a 2.5 yeer old female moose.was killed and
sampled extensively for microfilarige. A grid with 20 centimetre
spacing was drawn on the body surface‘using a chalk line end metric
ru1e. Two skin biopsies were taken-at each of the 135 sample sites’to
1 give a total of 270 b1ops1es (Figure 21). The number of microfilariae
given for each b1opsy site is the sum of the two b10ps1es
To take a biopsy the hair overlying the sample site was first
iremo\;ed with scissors; then‘a 0.4 centimetre diameter core of dermal
tissue was nemoved using a biopsy punch. The depth of the skin sample
P varied with the location on the moose and was thﬁckest on the back,
abdomen and br1sket and th1nnest on the ear.
Skin b1ops1es were p]aced in labelled g]ass vials (4 dram snap- on
,cap), covered with Earle's so]ut1on (Humason 1967) and stored for 24
hours. The contents of the vial were placed in a petr1 dish and scanned
with the aid of a b1nocu1ar m1croscope (Wild M5) at 100 power for micro-
f11ar1ae which were. countéd 1f present Sample spec1mens were p]aced
on a microscope s{;de.and exam1ned at 200 power &sing a monoculae//”f///////f///
compound microscope (Wild, M]]) Gene//l,marpho1oéqc;;/;e;tures (shape, |

e

s1ze, transverse striated cut1c1e) were used for f1e1d 1dent1f1cat1on
Tﬁe m1crof11dr1ae were returned to the 1abe11ed vial, ;0% ethano] added
and stored for labordtory 1dent1f1cat10n.
B. Resu]ts

Skin biopsy samples were taken from 37 moose. Only samples taken
from wi]d‘ trapped rno'ose in mid-June and Ju‘1976 contained microfilariae

(Table VII). Of the 16 moose trapped and sampled during this period,

50.0% (8) were positive for microfilariae, while none of 21 hunter-
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killed moose sampled in September-Octobef (1975) yielded microfilariae,

(Appendix 9) even though eight of 15 of these sampled for both adult’

and microfilarial stages contained adults.

The number of m1crof11ar1ae recovered var1ed substant1a11y among
individual moose and among biopsy sites (Table VII). Only b1ops1es from

the legs were positive for microfilariae. A total of/ggys% 6506//f 599
-
microfilariae was recovered frq/#;hethmﬁﬁ7h1nd Teg, while 16.5% or

99 were from the fore 1 1eg

B

M1crof11ar1ae were found only in the sk1n of the hind legs of the*
two-year-old moose (number 122) sampled extens1ve1y in Ju]y 1977 i
(ﬁigure 21). Microfilariae were recovered from dermal t1ssqe samples
taken from the ventral aspect of .upper and lower hind legs (n=82) and
the dorsal aspect of upper hindvlegs (n=30) of this an%ma1.~ Micro-

filariae were more abundant (73.0%) in samples from ventraf aspect.
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" VIII. BLACK FLY ADULTS ATTRACTED TO AND «
BLOOD FEEDING ON MOOSE

A. Materials and Methodé

Adults of b]agk fly spe;ies attracted to and blood feeding 06 
~ moose were collected from thirteen wild trabped moose and a penned
‘moose as bait. Observations were madé'on preferred_feeding sites. on
the host and the host's response to biting fly activity. Wild moose
were‘1ﬁvé trapped and immobilized (see page 26). These moose Wé{e_
swept for bTack.f1ies uﬁing an insect sweep net immediateiy upon
approaching the moose and again just prior to administering the anti-
dote (M50-50 diprenorphine) to the tranquilizing drug. ,I.was;the
second person to the downed moose and xook the initial sweep sample
before exam1nat1on of the moose by the wildlife biologists. Because of
the difficulties of that work, the number ofvsweeps was not Etandard-
ized. | o
Indjvidual blood engorging blackflies were picked from downed

moose with forceps and a péfnt brush moistened in alcohol. ‘Eachzsample
was stored in a labelled vial with 70% ethanol. -Information recorded
1nc1uded moose identification number trap number, sampling method,
t1me and date, moose age and sex, and 1oca1 weather conditions.

. In 1976 two‘orphaned female moose calves (approximately 6 weeks
61d) were obféined by Dr. W.M. Samuef, University -of Alberta, through
" the Alberta Fish and Wildlife Division.. On June 6 a grizzly bear

' entered the moose pen and killed the”first moose calf, but a second

49
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TABLE VIII W

o

SAMPLING SCHEDULE FOR ADULT BLACK FLIES IN 1976

Samp11ng'Methods' ' a

Time | . Sweep - * Modffied ~ Light ,COZ Baited
(Hours) Net Malaise - . Trap Barrel Trap

00001 | ’ W
0200- |

104001
0600
08004 o o ]_
1000 -
12004
1400 A
1600 - o | I
18001 |
20001 0 o I )
2200 - | - -

2400 -




5]

#alcohol. Lo
' L

The carbon dioxide baited barrel trap was a 22.7 litre (5 gallon)
metal cylinder painted dark blue (Marshall Wells - Boat Blue),epd a
uniform 1eyer of adhesive material applied to the outer surfaces.
Multi-Duty Lithium Grease and Petro]euo Jelly were used as an adhesive
early in the season with Tittle trapping success, after July 1 an
aerosol formulat1on of Tree Tanglefooéjb (The Tanglefoot Company) was
used which readily trapped black fly adults. Dry ice in a one-half
gallon thermal jug wiih the pouring spou% open was placed in the five

gallon contazner and served as the carbon dioxide attractant source.

No attempt was made to regulate the rate of flow of the carbon dioxide.:

£

The trap was suspended two metres off the ground. Specimens were

removed from the adhesive material with forceps or a paint brush

moistened in alcohol. The sampling schedule for this.trap was designed
dround the availability of dry 2§g which"was available every eight days
."u .

with the dry ice Tasting threéldoys ‘The- sampling was pnducted for

. three consecutive days at 1200 and 2400 hours ever ght days.
New Jersey L1gh§\[rggs powered by portabYe gas generators were

. suspended two metres above the grou An incandescent 25 watt light
bulb served as a ]1ght source. A 2.9 square centimetre p1ece of Vapona
No-Pest Str1p<:) (She]] Chemical C pany) placed in the trapping Jar,
killed the collected 1nsects.o A sapiple consisted of a two-hour
sampling period. Breakdown of power generators interrupting the »
samplzng schedule and poor trappihg success resu]ted‘in the.black fly
data from this trapping method being excluded from this stuoy.

Samples were placed in labelled vials containing 70% ethanol and

stored for identification. Blackfly specimens were identified with
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' ,;héeaid,of a dissecting microscope (Wild M5). An unpublished taxonomic -

" key by F.J.H, Fredeen (Simuliidae Check Listsof Species in Manitoba,
. Saskatchewan and A]berta) was the major key used but pub11shed works ’
. b_y Peterson (1970), Stone  and ‘Jamnback (1955) and’ Abde]nur (1968) were
: a]so used. Selected‘spetqmens of each-spec1es were subm1tted4to Dr.
R Peterson, Research‘Branch .BiosystemStdcs Research‘Institute,
‘Agrxculture Canada for conf1rmat1on or identification. Voucher spec1-
~ mens have been depos1ted in the Str1ck1and Museum Department of Ento-
h mology, Unrver51ty of Alberta.: o
v | -a‘. o - - )
B.  Results - v
| "dAdults of twenty-one black fly species (Table IX) were co]1ected1 ,
fand 1dent1f1ed from the study site during 1976 and 1977, Seventeen'of

"these Spec1es have been conf1rmed by Dr R V.. Peterson Agr1cu1ture

R Canada S1mu11um euryadm1n1cu]um Dav1es and S1mu11um J_pn1n951 Ma11och .
'had not prev1ous1y been reported in A]berta | |

| Adults of th1rteen spec1es were. common to both forest and muskeg

' commun1t1es wh11e those of'two species were: un1que to ‘the forest .
vcommun1ty ‘and thoSe of s1x spec1es unique to the muskeg commun1ty
hkTab]e X)f .Specles abundancevand seasonal act1v1ty are presented in

‘Figures 22 to 52.. The S1mu]1um venustum Say and Simulium verecundum

Stone’ and Jamnback Spec1es comp]exes were dea]t with as S. venustum

e

Adu]ts of e1ght black fly species were cons1dered abundant;_1 In

decreasnng order these were adu]ts of: Simulium venustum Say,

S1mu11um decorum Walker, Simulium pugetense Dyar and Shannon Simulium

arct1cum Mal]och S1mu]1um latipes (Me1gen) S1mu11um mer1d1ona1e Riley,

1‘ :.,:,

,'S1mu11um eurxadm1n1cu1um Davies and S1mu11um furcu]atum (Shewell)




TABLE .IX ~

d * FEMALE BLACK FLY SPECIES COLLECTED 1976-1977

|

IR T T N 17 TR U R [ R T L [ A PO A O v v »

o

[3

.croxtoni Nickolson and Mickel*

luggeri Nicholson and Mickel*

' éugetensef(Dyar,and Shannon)

decemarticulatum (Twinn)* | °

“fulvum-(Coquillett)*

aureum Fries camplex*

arcticum Malloch*

. P2
. o

decorum Walker* o i

euryadminiculum Davies*

‘fur;glatum Shewel1)*

jenningsi Malloch*
latipes (Meigen)

meridionale Riley*

!
/

rugglesi Nicko]son“and Mickel* /

transiens Rubzov |

|

venustum/ vérecundum Say/Stdhe @nd.Jamnback*

!/“
/

vittatum Zetterstedt*
o | /

formosum Shewell* : . /

{

| | /
exigens Dyar and Shannon |

gleura]e Malloch

Cnephia taeniatifrons (Enderlein)*

hY

*Confirmed by R.V. Peterson, Agriculture Canada.

v s oo
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TABLE X

BLACK FLY SPECIES FQUND IN THE FOREST AND

MUSKEG COMMUNITIES, SWAN HILLS o

SPECIES® FOUND IN:

Muskeg Commun

ity Forest Community

Both Communities

S. croxtoni

S. furculatum P. pleurale

S. rugglesi P. formosum

S. transiens | k

P. exigens

C. taeniat%frgns (
£y

l»n

R L7 TN TV S 1V S V. S [ WS [V R [V I 1 I

aureum -
arcticum”
decorum

euryadminiculum

-

latipes

luggeri

meridionale

pugetense

venustum/S. verecundum
- vittatum

"decemarticulatum

. ofulvum

N

®
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\’”' and 49, Pros1mu]1um formosum Shewe]]\(F1gure 50) and Proswmu11um

~ 1

24

o+ on

The seasona] act1v1t1es for ‘the adult b]ack fly spbc1es var1ed
/depehd1ng on. species with S. venustum (F1gures 22and 39) S ~ decorum

(Figu'vs °3 and 40) and Simulium vittatum Zetterstedt (ngures
‘ and 42) be1ng act1ve throughout the 1976 fie]d season (May 15 to

pr1ng (June 19) and were present fer ‘the rema1nder of the field. season

wh11e Simulium croxton1 chkolson and M1cke1 (F1gure 29) and S1mul1um

aureum Fr1es occurred farst in m1d summer

'=:a, *f' Three peak act1vity per1ods were recorded for both S venustum

(May 29-June 4 June. 19-25 and July 3- 23) (F1gures 22 and 39), and
S decorum (May 29 June 4 June 19-duly 2, and July 17 23) (F1gure§

..\V

'4 August ap) S1mu11um arct1cum (F1gures 25 and 42%, S. 1at1pes (F1gures-
| . _26 and—44) and S furculatum (F1gures 38 and 48) f1rst occurred in. late

23 and 40) 1nd1cat1ng they are mu1t1volt1ne spec1es,r S1mu11um arcticum -

(F1gures 25 and 43), at1ge (F1gures 26 and 44), S. vittatum
(F1gures 27 and 42) S. aureum (F1gures 30 and and Pr051mul1um *

' decemart1cu1atum (Tw1nn) (F1gures 32 and 45) showed s1m11ar seasona1 '

adu]t act1v1ty Un1vo]t1ne spec1es nnc]uded S. mer1d1ona1e (F1gures 31

)
N

: fu]vum (F1gures 36 and 51).

D1e1 activ1t1es were not clear a]though S venustum (Figure 53) .

was more active 1n the late afternoon and ear]y evén1ng - LT

o *
y
l‘/, Ly

-‘1L‘ B The most effect1ve adu]t black f]y trappxng nethod in terms ofi .

- the number of spec1es trapped was sweep nett1ng whxch trapped adu]ts of

; h17 bPackfly specaes of wh1ch P decemart1cu1atum (Flgure -32), S1mu]1um

g eShannon (Figure 37) and Pros1mu11um pleurale Malloch (Figure 52) were

':~14trapped only by sweep netting The carbon d10X1de baited/barrel trap

R @ o ,:; N 4 \ .
ZEPER Sl O -

N

4‘._7\ 991es1 Nickolson and Mickel (F1gure 33) Prosxmu11um ex1gens Dyar and
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» L : e
was second fin trapping effectiveness, trapping adults of 13 black fly

'species, of which S. croxtoni (Figure 29), Simulium transiens Rubzoy

 (Figure 34 and Cnephia’ taen1at1frons (Ender]e1n) (F1gure 35) were

trapped on]y by. th1s method Adults of 10 blackfly spec1es were )
collected u51ng the mod1f1ed ma]avse trap.: In terms of the number of
1nd1V1dua] adu]t b]ack f11es co]]ected the carboh d1ox1de ba1ted barrel
trap%;as apparently more effic1ent However the longer samp11ng

per1od (12 hours) compared to the shorter samp11ng per1od for the

~mod1f1ed malaise trap (2 hours) and the sweep net (20 sweeps) c.uld

we]] account for the 1arger nwnber of individuals taken in the barrel
trap In general there was agreement in adult b]ack»fly act1v1ty peaks

between ‘the three trapp1ng methods, w1th close agreement between the

A

- modified ma1a1se trap and the 1nseé§ Jyeep nett1ng

. e
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VIII. BLACK FLY ADULTS ATTRACTED TO AND
BLOOD FEEDING ON MOOSE ~ ®

‘
-
g N > e

B j'A.A‘ 'Mater1als and Methods

-

)

Adu]ts of b]ack fly species attracted to and blood feed1ng on
. moose were co]1ected from th1rteen w11d trapped moose and a penned
moose as bait. Observat1ons were made on preferred feed1ng sites on
the host and. the host s reSponse to b1t1ng fly activity. w11d moose '
were live trapped and 1mmob111zed (see page 26). These moose were
szept for~ b]ack}f]ies uSIng an 1nsect sweep net. 1mmed1ate1y upon

approach1ng th ‘,and agair Just prior to adm1n1ster1ng the ant1-

$

norph1ne) to .the tranqu111zxng drug I was the

dote (50-50 diy
’ ‘ ‘to the downed moose and took the 1nit1a1 sweep sample
A before exam1nat10n of ‘the moose by the w11d11fe biologists.. Because of
'-tne d1ff1cu1t1es oiithat work,‘the numoer of sweeps wasvﬁot'standard—}
T i‘zedf._,v, - SRR ' o
"~ - Ind1v1dua1 b;tod engorging b1ackf11es were p1cxed from downed
moose ~1*h forceps and a pa1nt brush m01stened 1n a]cohol :ach sample
was stored in a 1abe11ed vial with 70% ethanol. Informat1on recorded
1nc1uded moos e 1dent1f1catﬁon number trap number, samp11ng method,
~ time and date, moose age and sex, and 1oca1 weather cond1t1ons |
| B In 1976 two orphaned fema]e moose calves (approx1mate]y 6 weeks}:
o nﬁmold) were obta1ned by Dr. W. M Samue1 Un1vers1ty of A]berta, through
j‘,, the A]berta F1sh'and Wi 1d11fe D1v1s1on On June 6 a gr1zz]y bear

7

entered the moose pen and k111ed the f1rst ‘moose calf but a secord
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moose ca]f was taken to the Study s1te on June 16, 1976 Thls moose
was used. to fac111tate regu]ar samp11ng of black f]y adults attracted
tofand feed1ng on it during both seasons Two sampling methods were
used, insect sweep nett1ng and a‘le trap ba1ted wrth the moose. A
sweep net sample cons1sted of twenty sweeps over and around the 1ength

- of ithe stand1ng moose A regu]ar samp11ng schedule was malnta1ned

on a]ternate days at 0900, 1700 and 2000 hours in‘1976 In 1977
samp]es were taken every th1rd day at 0900 1700 and 2000 hours. ‘The
contents of the net Sample were spra‘ir w1th insecticide (B]ack Flag

vHouse and Garden Insect K11]erc:>) and stored in alcohol. - N
J S 8 The moose bawted f]y trap was a rectangu]ar enc]osure constructed
'“.of p]ywood and - 1ﬁ§ect scm!ivng (Hudson, 1977) A one- wayﬁijy entrance
ran the 1ength of - th;?&rap on_either s1de The trap was clearidd of 5 .
- flies 1mmed1ate1y pr1or to tak1ng & sdﬁﬁle The moose was 1ed 1nto the - t"'
vtrap by way of an entrance door an‘ the teap c]oslqa A samp]e
cons1sted of f11es trapped in a one-hour per1od A wegu]ar sampling - fﬁ oL
;schedule was ma1nta1ned at 0900 1700 and 2000 hours, EXcept dur1ng

heavy ra1ns or in 1977 when on]y one person was in camp " The latter e

except1on was a safety precaut1on as the moose requlred kwo peop]e for '@}‘

}‘1 hand11ng After removing the moose from the trap, black f]les were

: col]ected and stored in alcohol, | | o ‘

R ; Be ' ' »
Four t1mes dur1ng the summer in 1977 control samples w1th the

f]y trap not ba1ted were taken to eva]uate the attract1veness of’ the '

5 ,trap_g__ se. These controls fo]1owed the same schedule as fbr the

ba1ted samp]es but were on- the day preceding or fo]]ow1ng a regu]ar _ g

' ba1ted samp]e @uth was done to m1n1m1ze any effect of Tasting moose

»

,odour actxng as .an attractant

oy
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B. Results . -

of behavioural reSponses of moose to black flies in part1cu1ar, s0

~apparent effort to

1. Response to Biting Flies: ¥

Both trapped wi]d moose and the penned moose responded tq‘high
f]y activity. Field cond1t1ons unfortunate]y d1d not permit isolation
%,
observations here anb a summation of all b1t1ng fly act1v1ty, The‘fr«

penned moose calf, gr1or to los1ng its natal hair in late July (1976)
& )

_f]ies On occasions it waSeobserved to
race’ errat1ca11y 7; ~'pen unt11 exhausted, then lie down. Most

commonty, it would 1f‘¢¢ldec low shrubs on.in the ‘lean-to she]ter

| constructed to offer some_protect1on from adverse weather.'

‘iggning peak biting fly actdvfty, wild-trapped moose and the penned

and rubb1ng the h1nd 1egs togethe¥sin a quick Jerk1ng mot1on Muscle
spasms in the fonn of qu1gpr1ng along the body core and the 1egs were

a]so observed . Co o - . : \

.;e~§§§732 Black Fly- Feedrng Sites on Moose

Obsarvations clear]y showed black flies concentrated the1r prob-

ing and feeé1ng act1v1ty in the less dense and short haired areas on

the moose. - The #reaviest b]ack fly act1v1ty was on the 1egs, 1n_'v:

g

‘particul the inneg and outer aspect from the hoof to about 10 cent1-

S

meters above the t1b1& tarsal Jo1nts The be11y, brisket and anal

o2 S

e

_yearling lnoose'moved around ~c’ons*y frequently twitching the ears =

b

area were also s1tes of b]ack f]y b1t1ng act1v1t1es Few b]aok f]jes .

71
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ADULT BLACK FLY ACTIVITY AT MOOSE, BAITED FLY TRAP - 1976
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were observed on the head and ears. A hairless callused area with
smafl lesions on the hind legs just distal to the tfbio-tarsal joints
was a preferred site for Lyperosiops SP., possibly L. alcvs (Musc1dae,
‘D1ptera) but occas1onally used by adult black fljes. ’
3. :Black Flies Attracted to Moose o .

¥

Adu]ts of fifteen black fly species were attracted to moose
(Table XI) In 1976 adults of a total of e]eVen black fly species were

co]]ected from the moose baited fly trap and insect sweep net;

3. decorum (F1gures 54 and 68), S. venustum (F1gures 55 and 69)
S. arcticum (F1gures 56 and 67), S. vittatum (Figures 60 and 66) and
meridiona]e<(F1gure 59) were the most abundant (Figures 54-69). of

f:n

these species? adu]ts of S. decorum (Figures 54 and 68) and S. venustum
(Figures 55 and 69) were most abundant during late June and July Both
trapping methods showed similar trends in black fly abundance.. hOW- ‘

ever, the moose bait fly trap trapped six black fly species add1t1ona1

to those taken in the insect sweep net (Table XI).: w1th the exception

of. those. of S me‘ dionale (F1gure 59), adults of these siX species were
taken in low numbers. The d1sturbance created wh11e sweep netting
‘around the moose -and the short sampling period may have adverse]y

» 1nf1uenced trapping some of these less abundant/black fly spec1es

- Simulium furculatum (Figure 57) and S. pugetens (F1gure 58) were

.‘\

cOQlected only from the moose ba1ted fly trap and only-in 1976 when thev
pe ned moose was a calf. 1In 1977 the numbers of b]ack f]y adu]ts
:attracted to moose were higher. Weather conditions. that may have

7 1nf1uenced this greater abundance of black flies, included, h1gh

precipitation in the summer of 1976 and a m11d w1nter W1th above norma]

snmwfall

75
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ADULTS OF BLACK FLY SPECIES ATTRACTED TO

.y

B

TABLE XI

8]

MOOSE IN-THE SWAN HILLS

<

" Wild Moose

Penned Moose

z (#3E ,
' 1976 1976 (calf) 1977 (yearling
Sweep  ‘Hand Sweep . Fly Sweep Fly

Species Net Picked Net Trap Net Trap

S. arcticum + + - + +. + +

-_— -...——-.7--—- *x..%\)‘ ‘ . S

3. decorum \1 + + S ¥ +

v ‘ ) ,,? g '

S.- venustum + \ + + + +
S. vittatum + + o+ + + +
" g. meridionate = - - ¥ - +

& furcu1§t‘um' v oo - -' - -

S. euryadminiculum .~ - BETRE + ?1;'

. R ‘ B & . @

S. pugetense - - , - + - -

S. aureum - - - - ¥ +

S. latipes - - - - - +

S. croxtoni - - - - - +

S. jenningsi + - - - - -

pr] : '

p. formosum - - + ¥ + +

P. decemarticulatum - - - + + +

P. exigens - - - + - +

(- = not present) {\ |

. 4 -

76
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e s SWEEP NET SAMPLE FROM PENNED MOOSE
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ef]y species were collected from the moose baited fly trap (Table

and 73). Simulium aureum. (Figure 74) S. croxtoni (Figure"nd

In 1977 when the penned moose was, a year]ing. adults of 13 hlnck ‘

The most abundant species were: S. decorum (Figure 70), S
(Figure 7)., S. arct1cum (Figure 72), S. vittatum (Figure 73Y]

S. aureum (Figure 74). Of these,adults of S. decorum, S veh

S. arcticum and S. vittatum were abundant in June and July (P?yﬁt

—

S. 1at}ge (Figure 76) were not collected from the penngd/moese’Ealf 1n

1976 (Table XI). Adults of eight black fly species were collected in the

insect sweep net'(Figures 72-79) and these showed similar trends in'

'ﬁseasonal abundance as was noted from the moose Baited fly trap. 1In 1977
,th?“first adult’ black flies were collected -one week earlier (May 8)
| than 1n 1976 | |

o

Adult black. f]y spec1es co]]ected in the non-ba1ted f1y trap are

eompared with those taken in’ the moose ba1ted f]y trap in F1gu:§s

- 790 to 100 The non-baited fly tr?p co]]ected the same spec1es as the

moose-ba1ted fly trap, éxcept P. formosum, S. euryadm1n1culum and

S. croxton1 which came only to the baited trap (F1gures 97, 99 and 100).

The number of fema]e black flies col]ected in the non- -baited fly trap

- was 1ess than in the moose-baited f1y trap Adu]ts of Six black fly

'spec1es were col]ected from 1mmob111zed wild moose in 1976 (Table XI).

~‘( The same~black fly species. were co]]ected,from the penned moose in 1976,

!

—

' vw1th the exceptlon of S1mu11um l_nn1ngs1 Peterson which was co]]ected

'- .in the sweeg qet on Ju]y ﬁﬁ ét 1400 hour's., This is the first known

record of S 1enn1ngs1 1n A]berta and 1dent1f1cat1on is based on one

female
\

’ ) 3
' g : . : ‘ ¥

\ Of “the f1fteen adu]t b]ack f]y spec1es attracted to moose, on]y

\
\

W e sl S
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.CO’MPARI.SON OF MOOSE BAITED AND NON

FLY TRAP 1977
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L)

S. arcticum, S. aureum, S. decorum, S. venustum, S. Vittatum and

P. formosum were found to feed on the blood of moose. Simulium

arcticum, S. decorum and S.. ydnuf

i ¢ P. formosum though collected

3

" both 1976 and 1977, whiffes P
both seasons from the ﬂbdﬁ" mooYEe#*abie XI) only blood fed from the

moose yearlingxin 1977 (Tab;é XII). Simulium aureum was collected from

“moose only ini1977:- .

86



TABLE XII .
(€ PERCENT OF BLACK FLIES 'BLOOD ENGORGED FROM
PENNED HOOSE 1976-1977

. Number :  Numb RS
Species Trapped . Blood Engorged

1976 o }. ¢
S. arcticum | 333 ‘ 1 03
S. decorur - 648 3 0.5

[y -
N L ) o
T T e TR e P e Sl e T s v
Grgan et st L iaiinss s (il R ERERIE o i ot iR R S S
& A e R A SRR S —— o

S. venustum 355 , S, 5.6

P8 i

S. vittatum - 59 | 0 6.0
77 |

S. arcticum ' 5,628 . .39

—

l

o

~
|

aureun 327 3 0.9

v jn

decorum - 14,879 B Y | 09
venus tum T 3,434 oo T

v »

vittatm . 533 36 - 6.7

|o.

formosum ' >' 28 15 : 53. 6
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& [X. DETERMINATION OF VECTORS - ’

*

A.  Materials and Methods ) :

Three hundred and sixty-four (364) blocd engorged female black
f11es collected from wild trapped and penned moose were d1ssected and
~ the gut contents examined for'm1crof11ar1ae. To do this the b1ack flies
were jidentified, then p1aced in hot 2% potassium hydroxide solution for
10-15 minutes to liquefy the b]ood meal. They were then mounted on a
microscope s11de, viewed with dissecting microscope (Wild M5) and the
_abdomen of the fly separated from the thorax using a scalpel and needle
point forceps The intact b]ood mea? was removed by applying gentle
pressure with forceps to the abdomen beh1nq—}he blood meal and moving
the forceps anter1or1y; A cover sl1p was p1eced over the blood meal and
squeezed to form a thin-layer blood-squash. "This was examined for
microfilariae under a binocejar compound‘microscope‘(Zeiss) at 100

magnification.

5. Rbsults

| Of the six black fly species that biocd fed on thngenned.moose,
only S. venustum and S. decorum adults eontained microfilariae inftheir
blood meal (Tab]ex;il) No microfi]ariée were found in the blood meal of

black ny specimens taken from wild trapped moose (Table XIV).
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; o, | TABLE XIII

PRESENCE OF ONCHOCERCA CERVIPEDIS MICROFILARIAE IN
BLACK FLY BLOOD MEALS FROM PENNED MOOSE

AY

2,

No. ' No. with ‘ % with

Bldod Engorged ! Examined Microfilaria Microfilaria
S. venustum - i 169 5 o 2.95

S. decorum . B . 101 2 1.98

S. arcticum | Lo 0 0 .
S. vittatum | 22 0 0

S. aureum o 2 0 0

P. fqrmosuﬁ 4 0 0




{

® TABLE XIV | -

PRESENCE, OF ONCHOCERCA CERVIPEDIS MICROFILARIAE IN
BLACK FLY 3LO0OD MEALS FROM TRAPPED MOOSE

Blood Engorged No. Examined . _ No. with Microfilaria
S. venustum 16 0

S. decorum | ’ 16 0

S. arcticum - 2 o 4

S. vittatum 1 0
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X. DISCUSSION AND CONCLUSION

1 -

~

To incriminate an arthropod with transmission of the causal agents
of disease Barnett (1960) outlined four basic criteria. Firstly,
effective contact with host under natural conditions must be demon-

strated. In this study six adult black fly species fed on the blood of

moose (Figure J101). ;These included S. decorum, S. venustum, S. arcticum,
S. vittatum, S. aureum and P. formosum of which only the first fdur
species were collected from wild trapped mooée, and had blood engorged
females collected from penned moose in both 1976 and 1977. Simulium
decorum was the most abundant black fly species attracted to the penned
moqfe fo]]owed by S. venustum and S. vittatum Both S. decb;um and

§. venustum have a wide geographic distribut1on (Fredeen, 1973) as

does Q. cervipedis, and both are known blood feeders of 1arge mammals
(Fredeen, 1958' Davies, Wood and Peterson, 1962; dbdelnur, 1968).

| Secondly, a temporal and spatial association ‘of suspected arthropod
species and occurrence of 1nfect1on in host must be demonstrated. "The
microfilarial stage of 0. cervipedis was present in the dermal tissue

of the fofe and hindflimbs of moose sampled from mid June until early
August (Figure 101). Both S. decorum and S. venustum were most abundant
during mid June to late July, whereas.S. vittatum was only abundant in
ear]y May and again in early Ju]x‘and S. arctitum was abundant in
August in 1976 and June to Septemb:;‘;n 1977 (Figure 101). A1l four
“adult black f]y species were co]1ected from the hind 1imbs of wild

trapped moose where the m1crof113r1ae are found.

Thirdly, repeated demonstration that the specific arthropod
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harbgurs the 1nfect1ous agent 1n the 1nfect1ve stage under natural
cond1t1ons must ‘be sh n.- No- 1nfedt1Ve stage 0. cervipedis was found.g
however m1crof11ar1ae were found in the blood mea]s of blood engorged
S. decorum and S. venustum. While th1s does not satisfy this th1rd

cr1ter1a in 1ncr1m1nat1ng a vector it does reveal two poss1b1e vectors.

. In this study re]at1ve1y few blood engorged black flies (364 were

examined for m1crof1]ar1d¢’/}uture 1nVest1gat1ons shou]d 1nc1ude a more

' extens1ve exam1nat1on of the spec1es known to blood feed on moose to

obta1n more valid results. Further work must also be done-to show :

'O ~cervipedis can develop to the infective stage in. §S. decorum and/or

'S. venustum. As weltithe fOUrth criteria that of demonstrating trans- -

~mission of 1nfecty7us“agent to def1n1t1ve_host under controlled cond1— A

tions has yet to be 'dane. |

‘The f11ar1o1d nematode ‘inhabiting the subcutaneous connective
t1ssue of moose from the Swan HT]ls area of A]berta has been 1dent1f1e§
as 0. cervipedis. D1screpanc1es in the distance of the nerve ring to
the anterior extrem1ty in the,fema]es, the longer small spicule in the

males and the leﬁgth.of the'microfilariae could be:attributed to a

~different geographic strain of Yegworm or to the different host.

Adult Tegworms were present in 64.0% of thé'moose examined.
Loca]Tzat1on of adu]t ]egworm ™ the lower 1imbs of moose, particu]arly
around the: t1b1o-tarsa] joints is in agreement w1th numerous authors ‘
including Rush (P933), Annereaux (]941), Herman (1945) for deer and

Samuel et al. (1976) for moose. " In genera] adult 1egworm showed a

marked preference for the front, 11mbs with the maJor1ty of worms (80 0%)

1nhab1t1ng that area. This agrees with Samuel et al. (1976) and Brown

i

(1961 who found the front 1imbs more heav11y Jnfected than the hind -

-

™
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1imbs of moose and black-tailed deer, although Cowan (1951), Anderson

(1962) and wienmann (1973) reported a preference for the hind Timbs in

. b1ack ta11ed deer The front Timbs in moose 2'5-6'0 years of age were

—

-

1nfeCted more commonly with legworm than the hind 1imbs.

The poss1b111ty of d1fferent strains of 0 erv19ed1s with

distinct behav1oura1 characteristics should be cons1dered 0. erv1ged1 )

s a recent paras1te of North American moose likely acquired after the

1mm1grat1on of moose from Eurasia (Anderson and Lankester, 1974) 1in the

I]]1no1an age (100,000-175,000 years ago) (Pewe and Hopkins, 1967 in

LeResche et al., 1974). The different host (moose) and the period of
time moose have' been in North Amer1ca could have resulted in the evo]u-.f
tion of strains of 0. erv19ed1s with d1st1nct behavioural charatter— :
1st1cs-resu1t1ng in the differences of site ]oeat1on.

Older meose were more heavi]y_infected with legworms than younger
moose, no adult Tegworms were reeovered frmﬁkm]ves or year]in§e. The
increase in the number of edﬁ]t" legworms with age of*moosefwes Jinear
(corre]afion coefficient r=0.75). However, other factors,éuch as the
pre181en5e of legworm in the moose.population, density of host‘and
vector(s) could be important 1n determining abundance/bf Tégworm in
moose. ‘%eaudoin-gg_gl. (1970} suggested age cdmpqsffion and density of

host population as well as the ecelpgica] factors of the external

habitat may be important factors affecting the.increased abundance of

Q. cerVigedis with age .in white-tailed deer. Weinmann et al. (1973)

found worm burden did not increase linearly with age of Ce1umbian black-
tailed deer. In moose calves the 1ength'and density of ‘the natal hair
could afford some protection from biting flies since the black f]ies

genera11y blood feed on the sparsely haired area of the host. On cattle,



adult S. ornatum (Me1gen, 1818)/b1te predom1nant1y around ‘the umb111cus 1
where hair is sparse and easily penetrated (E1ch1er, 1971)
~ By late July when the nata] hair of moose calves has been shed,
the peak 1egworm transm1ss1on period cou]d be over. we1nmann et al
wes(1973) pred1cted this to be the situation in fawns o£\§o1umb1an b]ack-
tailed deer. More important is ‘/the moose calves and yearhngs may
be fnfetted,‘but‘a 1on§ patency oeriod and the lagpof knowledge about'

immature stages in the. moose may prevent locating the 1egworm. Seven

of .the blood engorged adq,l blaci f11es (5S. decorum, 2 S. venus tum) ;,15
taken from. the penned .yearling moose- in 1977, conta1ned m1crof11ar1ae
ingthe blood- mea] ?nd1catrng the moose was exposed to the 1nfect1ve
stage larvae as a calf in 1976. Samuel et al. (1976) reported 11.0%
of moose calves (4 9 months) and 73. O% older moose 1§f!c§§d with

legworm. - S g E %

Adult 1agworms were found in an extended or coiled poSition Coi]ed

1egworms were found e1ther free or in nodules, with up to seven females in

a nodu]e The number of calcified 1egworms ‘was not dependent on host
' age and may be re]ated more to individual host resistance or to

exp05ure of a high 1nc1dence rate for a given year.

Male 1egworms were rarely encountered in moose. ?ﬁé sex ratio of
2.2 ma1es per 100 females (13 595) was in reasonab]e agreement w1th the
1.7:100 male to female ratio reported‘by Herman and B1schoff (1946) for
deer. wexnmann et al. (1973) reported a 3 3: ]OO male to female sex
ratio for 1egworm in Columb1an b]ack ta11ed deer.

we1nmann_(1973) has demonstrated seasona] per1od1c1ty in the

‘production of microfilariae with peak abundance in the skin in spring

and summer. These microfilariae concentrate in the ear of Columbian

13

g
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‘(1965)
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“black-tailed deer and are abundant. when' the females of the incrimi-

' nated vecLor Prosimu]ium impostor, are active. In moose in this

. Study, m1crof11ar1ae were recovered from skin biopsies from 53.0% of

the 17 moose sampled between m1d -June and Ju]y No m1crof11ariae

were found in, the skin of 21 moose sampled in September and October
even though.53.0% (8 of 15) d adult 1egworm. This tends to support
seasonal ‘periodicity of mie4gii1ariae in skin reported by Weinmann
(1973). | | |

4.

~ ‘What happens to the mtcrofi]ariae in autumn is not-known. Wein-

'mann (1973 ) suggested a halt in product1on of microfilariae which wou]d

explain their absence if they have a short 11fe span (4-5 months) How-
ever, if the m1crof11ar1ae survival time Jis 1onger, such as the 30 -

months reported for m1crof1]ar1ae of 0. vo]vu]us (Nelson, 1970) perhaps

’they 1nhab1t other tissues of the host's body dur1ng part of the year

That m1crof11ar1ae were found only in the front and hind limbs in

close assocfation with the adult 1egWorms could tend to support Hibler's

(1965) view that microfilariae are found 1in assoc1at1on with the aduitieg-

- worms regardless of their location. However, the adu]tpblack fly blood

~

feed1ng act1v1ty on both wild and penned moose was concentrated on the

sparsely haired areas of the legs, part1cu1ar1y the hind limbs, where

the microfilariae were more abundant, suggest1ng the microfilariae

were present at''the preferred black fly blood feed1ng sites on/the host

and is in agreement with Weinmann et al. (1973), but not ‘with Hibler

. ' ' '
The 1ncr1m1nat1on of the adult black fly P impostor in vector1ng

0. cervipedis 1n Columb1an black tailed deer in Ca]1forn1a (Weinmann,

1973), d1rected the examination of -adult black flies as poss1b1e vectors

~

¢



1of 0. ervwged1s in moose of Alperta. Although var1ous authors (Murie, '

1934; Peterson, 1955; Flook, 1959) hay&)noted that moose, 1ike cattle
and horses, are annoyed by biting flies, Tittle is known about the
species involved (Anderson and Lankester, 1974) Th1s is part1cu]arty f
true of black flies where .in’ Alberta no records ex1st In M1nnesota

on]y S. venustum and S. pictipes have been reported from moose (Olsen .

and Festermacher, 1942; Nickholson and Mickel, 1950),and from the North- -

schev1 were swarming over an

west Terri or1es, S. ugger1 and S. m
area Just vacated by a moose (Flook 195

,‘ ‘ w o
In add1t1on to the 1ack of . 1nformati about blackflies affecting

Vmoose was 2 lack of 1nformat1on about blackfly species. in the Swan Hills

site. Seventeen spec1es ‘have been conf1rmed by Dr. B.V. Peterson,4

area and their adu1t act1v1ty patterns In. northern Alberta Abdelnur
(1968) and Fredeen (1969) have stud#ed blackf11es in the agr1cu1tura1

areas. It was therefore necessary to’ determ1ne what adu1t blackfly

species_were-present to derive a mean1ngfu1 xntergre;i:jon of what black

flijes affected moose and which species might be vect of Q. cerv1gedns

1n moose

nwenty—one adu1t b1pckf1y species were-co11ected from the st

'Canada Agr1cu1ture the rema1n1ng six spec1es have been tentatively

1dent1f1ed Simulium euryadm1n1cu1um and S. 1enn1ngs1 are new records

for these spec1es in Alberta.

&

of the 21 blackfly spec1es in the study area- fourteen were
attracted’to moose, but only adults of six species took blood meals.

These were: S. decorum, S- vehustum, 5. arcticum, S. vittatum,

2 . =
the most abundant spec1es encountered and ‘second most abundant

S. aureum and P. formosum (Tab1e 13). The S.hvenustum complex was

o
-
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attracted to the penned moose_(Figuresv45 and 62).}{Adu1ts of this

species were active throughout the 1976 field season and showed three

peak,activity.periods between June 1§ and August 20. This activity is

in agreement with Fredeen (1958, 1973) who noted inftiai emergence 5

to.\8 Weeks,foliowing ice break?up of the streams. . S. venustum'adu]t'

can be a serious pest of humans, cattle and horses (erdeen,v1958;

Davies, wood and Peterson 1962; Abde]nur 1968) , ruffed grouse '

)
: (Bennett and Fa111s, 1958) apd sparrows (Abdelnur *1968). Adu1ts of

L2 Y

this spec1es ‘transmits the,av1an blood protozoon Leucocytozoon simondi

(Fredeen,,1958). S1mu11um venustum was actively attracted to moose as

abparent,in tne_moose baite flj trap, be1ng most active inxdune and
Ju]y (Figures 45‘and 62). ’Adults con51stent1y b]ood fed on the wild
trapped and the penned moose in 1976 and 1977 (Tables 13 and 14). In
1976, 5.6% and in 1977, 6.“]4% of the females taken in the moose baited

fly. trap were blood engorged. This percentage of blood feds was not

considerad unreasonable since Davies {1957) ind?tated 8.0-25.0% of the

S. ornatum ]anding‘dn cattle actually blood fed'and Eichler (1971) noted

that most S. ornatum 1and1ng on cows failed to feed on that host. . On

wild moose, blood feeding act1v1ty was concentrated on the inner and

outer aspects of the legs, part1cu1ar]y the hind leg. »Reduced_aot1v1tyu

was noted in the. be]]y, brisket and ana1 regions. There was no marked

tendency to blood feed on the ear or.head region of moose as observed

by Smith in. A]gonqu1n Park, Ontario (cited in Anderson and Lankester,

]974)

AdUﬂts of S. decorum weré the second most abundant black flies

~ (Figures 13 andABO) and the most abundant collected from moose (Figures

46 and 61). This multivoltine species is wide1y distributed in Canada,

i e e
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(Fredeen, 1973) In 1976 three peak abun ance per1ods were recorded

w1th the spec1es be1ng most abundant in Ju e and July (F1gures 13 and

30) Primarily a pest of humans and horses), 1t has also been reported

to feed on the blood of birds (Davies, Wood and Peterson, 1962; Abdelnur,
\

1968) Adults were actively attracted to the moose baited fly trap
with 0, 46% and 0. 85% b]ood engorged 1n 1976 and 1977, respectlveJy

- Blood engorg1ng adu]ts were also col]ected frok the h1nd legs of

1mmob111zed wild moose where they concentrated their feeding activity.
Adults of S. arcticum were abundant throughout‘the summer ;1th
peaks 19 abundance 1n mid- July and August (F1gures 15 and 33), suggest-
ive of two generat1ons Sommerman et al. (1955) reported two genera-
tions per year. Restr1cted to western North America, th1s spec1es is
a facu]tat1ve blood feeder of horses and cattle: (Abde]nur, 1968),
gather1ng on the sparse]y haired portions of the an1ma1 to feed (Peter-“
song 1959), In Tocalized areas of Alberta and Saskatchewan adults of
this species have caused ecodﬁmic losses to the Tivestock industry

(Fredeen, 1969). Besides horses and cattle, S. arcticum Tikely blood

feeds on mule deer (0. hemionus,hemionué (Peterson, 1959 ). A]though

adults were act1vely attracted to and blood fed on: moose (F1gures 47
and 63, Tab]es 13 and 14), their restr1cted geographic distribution may
reduce their potent1a1 as a-vector of 0. cerviped1

Adult S. vittatum was first collected from the muskeg commun1ty

v'on'May 15, 1976 (Figure 17), but not from the forest community until

July 3, 1976. The reason for this discrepancy is not apparent unless
9

it relates to the t1m1ng of ice break- -up at the breeding site as in a

- forest covered area,_where ice break-up is later. Three peaks in

abundance were recorded. The first major peak in m1d May re]até§i@o/

99 .
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the fact that larval and pupal stageg of S. vittatum overwinter so
. that adults emerge early, in spring (Fredeen, 1958; Fredeen and
Snemanchuk, 1960). The number of generations per year varies from 2-4
depending on geooraphic¥region (SOmnerman,gg_g__ ]955 Fredeen and
Shemanchuk, 1960). Although pndggri]y a pest of humans, horses and
’catt1e.(Peterson, 1956; Fredeen, 1958; Davies, Peterson and Wood 1962; ..
,Aodelnur. 1968) in some reqions adults of S. vittatum are not reported
as pests of humans (Sommerman e et al., 1955; Peterson, 1956) . Such
_ d1fferences in haemophily are maJor problems in determ1n1ng the re]a-
tionships of black flies and thejr hosts. It has‘been shown that the
preferred hosts of a black f]y‘species can vary wifh geographi& area
and time of year (Peterson, 1356), and for that reason implication of
black fly vectors c¢an be difficult. For insrance, in 1976 blood fed
. - adults Bf S v1ttatum were co]1ected from wild trapped moose, but not
| from the penned moose At that t1me the penned moose was’ a ca]f and
may not‘have had a]] the correct st1mu]1 to induce blood engorgement,
or perheps more 11ké1y fhe.long dense natal héir, prevented the‘bTack
flies from reaching the Skin to obtain a blood meal. In 1973, when the
mooseicélf’s<nata1 hair was gone, 6.7% of the adu]%s taken from the moose
ba1ted fly trap were blogd engorged (Table 13).
Srm11ar1y P. formosum was attracted to the. penned moose 1n 1976,
but.no blood engorged 1nd1v1duais were collected; while in 1977, 53.4%
of those from the moose baited fly trap-were engorged (Table’ 13).
Un]ike S. yittatum~this species wés present‘in Tow numbers throughout
the summer; | | |
§,,ggrggm_has been reported aé a multivo]tfne speojes by various

authors (Stone et 1., 1955; Davies, 1950; Peterson, 1959), nowever

-~
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dur1ng 1976 and 1977 one. peak each year was recorded (Figures 20, 36
and 65). In 1976 this occurred from August 7- 20 (Figures 20 and‘36)
and in 1977 from June 5-11 (F1gure 65). Abdelnur'(1968) reported

adult emergence on June 20 in the Flatbush and 1r1sh Creek areas of

Northern Alberta. Most authors have des1gnated S. aureum as a bird blood

- feedsr, (Peterson, 1959 c; Stone et al. , 19553 Bennett and Fallis,

1958) although Abdelnur (1968) noted it blood fed on cattle and in

; this study blood engorged )nd1v1duals were collected from the penned

' moose (Table 14) Because of the divergent feeding behavior of

S. aureum in north centra] Alberta it should be 1nvest1gated further
to determine if it is a sibling species of those reported py the above
mentioned authors:

| Confined moose exh1b1ted a response to h1gh b1t1ng fly actiuitp.
the moose calf with its long, dense natal hair seemed less disturbed by . :
the fly aotivtty than older moose. Moose moved~constant1y about the
penned area, ear twitc(j:fpﬁlnusole spasms and rubbing their hind legs
together in a stampnng motion in an apparent attempt to dislodge the
flies. It is not unreasonab]e to assume that moose are as susceptible

‘

to the annoyance of black fly attacks as Fredeen (1969) noteqd -for

cattle. If'Wild ungulate farming of moose in Alberta is deemed feasible,
care in the selection of farm 1ocat1on with respect.to b%tfng f1y~po‘u~
1at1ons must be considered. As natura1 moose behav1or patterns which
afford some protect1on from adult biting f]y act1v1ty may be modified
under confinement some artificial protection such as use of insect
repe11ents applied by self app11cators should be 1nvest1gated This
study showed black flies blood fed primarily in the sparsely haired

areas of the legs, brisket, belly and anus, with concentrated\activity

-
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on the Hind‘]fmbs around and below the fibio-tarsal jbints; There-

fore, use of dust bags .and back scratchers containing insect repellents

like those used for catt]e'shou1d be.investigated. These should be

placed in areas uéed frequently by moose during the adult biting fly

season, such as alo%g game tréi]s, at.mineral 1icks'or watering areas.
The objective of this study was to provide a more comprehensive

understahding of the host-vector-parasite relationship of the 1egwofm, ;

0. cerviEedis, in moose of the Swan Hi]ls,_A]berta. Six specific goals '

were gi}ab1ishedfand have been reach;d, at_]eaét in bart. The ]égwqpm

of moose at the study site was 1dentif}ed as'g..;ervigedis. Sixty-

~four percent of the moose examined were infected.with Tegworm of which

80.0% were Tocated if?the fore 1imbs and 20.0% in the hi}dfnmbs'.

Thgfe was a linear increase in the nuhber of 1egworms‘with increasing

age of fhe MOose, but ho Hbst-seg preferéncé.could be determined because

of a lack of hunéer-ki11ed and'rdad-kilTed femé]e«moose._ Microfilariae

of 0. cervipedis were present only in the skin of the fore and hind

limbs of 1iye-trapped moose during ane and July suggeéting»there is a

seasonal periodicity"in the skin ?f moose. The seasonal activity of

the adults of 21 black fly species was mdnitdred at the study site,

S. venustum and S. aecorum'were abundant during June and July. Adults

of s%x b]gck fly species fed on the blood of moose, but microfj]ariae -

of 0. cervipedis were found only in the blood meals of S. decorum and

S. venustum incrimin&fing these‘spéciés as possible vectors. '
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1976 WEATHER RECORD AT STUDY SITE (54%46' N11595')

APPENDIX 1

A\

[ 0y 3

L)

’

Barometric Relative Precipitation Wind Speed

Date  Time Temp.%C  Pressure* Humidity (m1.) m/s
May 19 0830 7 L 80 0 0
1100 17 -- 70 0 0
1300 1 - 65 0 2
1500  -- -- 62 0 2
1900 13 - 59, 0 2
2100 10 -- 64 0 3
20 0900 11 -- 5%L?k_’//’ 0 0
1300, 15 -- 58 0 4
21.. 1000 12 -- 80 0. 51 5 °
1600 14 - 64 0 4.5
2300 13 - 66 0 0
22 1200 18 -- 54 0 4
2300 17 . 53 0 0
23 1100 22 -- 48 0 2
24 0900 16 -- 66 0.13 3
' 2030 14 -- 4 0.13 0.5
26 1000 15 -- 48 2.03 3
1600 - 20 -- 42 0’ 0\
27 0630 4 -- 78 0 0
- 0900 . 12 -- 64 0 0
2000 16 -- 60 0 4- 8
2200 10 -- 78 0 5-10
28 0800, 7 -- 56 0 ‘2- 4
1600 . 12 -- 47 0 2- 3
29 0600 2 -- 79 0 0
0900 10 -- 68 //* 0 2- 3
2000 12 -- 54 0.63 0

~ *Barometric pressdfe was not recorded iq/4976.
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PPENDIX 1 (Continued)
- v
- o, Barometric Relative Precipitation Wind Speed
Jate Time Temp. C Pressure* Humidity (ml.) m/s
june 14 0600 8 - - 0 0
0830 18 -~ 50 0 . 0
2000 13 -- 59 0 2-4
15 0800 11 -- 7 0 2
16 0800 12 -- 52 0 0.5-1
1000 11 - - 54 0 2-4
1200 - 13. -- 51 0 3-5
_ 1400 14 -- 50 0 3-4
1600 14 -~ . 48 - 2-4
1800 15 -- 42 .0 4-8
2000 - 14 -- 48- 0 3-5
2230 8 -- 64 0 0
17 0800 18 -- 51 .0 1
19 0800 - 14 -2 -- o~ 4-5
20 0830 8 -~ 72 1.0 4-6
21 0900 .12 -- 68 0.5 1
23 0800 7 -- 84 0.89 N
1000 -3 -- 82 0.13 0
1400 11 -- 74 0.05 1-5
1800 9 -- 78 0 0
2000 8 -- 88 0.05 0
24_- 0800 7 -- 83 1.9 0-5
.+ - 1000 8 -- 77 0.02 5-7
1600 10 -- 72 - p.02 4-7
25 0800 11 -- 76 %.25 2-3
1530 10 -- 72 © 0.56 1-5
1800 13 -- 66 0.25 3
2000 11 -- 0.31 0

73
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PENDIX 1 (Continued)

o Barometric Rela:ti'vé Precipitation Wind Speed
ite Time Temp.°C Pressure* Humidity (ml.) m/s
e 26 0800 8 -- 86 0.36 3
1600 9 -- 88 1.52 5
27 0700 8 .- . .86 10.5] 0
0900 14 -- 78 0 3
1700 15 -- 66 0.38 2
2000 12 -- 74 0.12 --
28 0900 16 -~ * 0.16 --
1600 21 -- 48 0 5
1900 20 -- 52 ¢ 0 2-3
29° " 0900 17 - 60 0 1-3
1700 22 -- 53 0 3-5
30 1200 20 -- 60 0 1-2
1400 20 -- 59 0 --
1600 20 - 62 0 ]
1900 20 -- 70 0.10 --
2000 17 -- 74 0 --
July 2 0800 20 -- 70 2.29 --
2 1100 15 -- 60 6.8l -3
1700 20 -- 44 0 2-5
2030 13 -- 59 0 --
3 1000 16 -- 46 0 1-5
4, 100 21 -- 46 0 4-8
1600, 21 -- 45 0 2-5
1730 19 -- 50 0 1-6
2000 17 -- 53 0 1-5
5 0900 16 -- 56 0 4-9
1600 21 -- 49 0 --
6 0900 20 -- 54 0 1-5
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Barometric Relative Precipitation Wind Speed
Date Time Temp.°C Pressure* Humidity (ml.) m/s
July 6 0900 20 -- 54 0 1-5
2000 21 -- 50 0 1-3
7 0900 12 -- 80 0.12 0
1200 22 -- 56 0 ]
1600 & -- 48 0 3
2000 20 -- 70 0 0
8 0800 18 -- 50 0.12 2
1600 20 -- 62 0.08 0.5
1800 19 -- 72 0.38 0
9 0800 18 -- 60 2.28 3-5
1600 18 -- 61" 0 0
1800 16 -- 70 0 4-5
2000 - -- 0. 3-4
10 08Q0 -- 80 1.14 0
1600 20 -- 50 - 0.13 1
1800 18 -- 60 0 0.5
11 0800 16 -- 70 0 0
1700~ 22 -- 0 0 4-5
2000 12 -- 72 0.25 1
12 0800 10 -- 80 0.20 3
1000 15 -- 74 0 1-2
13 0830 17 -- 70 0 1-4
1530 17 - 67 0 4-7 .
.2000 13 - 76 0o 2
14 0800 10 -- 82 1.3- 0
1200 1 -- 80 0.30 0.5
1800 16 -- -- 0.05 3-5
15 0830 17 -- 71 0 2
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. APPENDIX 1 (Continued)

Barometric Relative Precipitation ﬁihd Speed

Date Time Temp.°C Pressure*  Humidity (m1.) m/s
Cduly 16 09035_ 21 - ‘ij 58 0 - 0.5
. 20g 22 T - 52 0 0

181000 17 -- 43 0 0.5:4
./ 1700 18 C-- . . 46 0 2 -

19 0800 24 -- 40 0 2
. 20 0800 17 ' -- 60 0 1.5
| 1600 20 -- 62 o 0 2- 5
2000 19 -- 66 o 1- 3
21 080 19 - 68 1.62 1
1200 19 7 -- - 0 0
1600 18 - 88 0 7-10
22 0800 10 =80 0 . 3-
10000 15 - 756 0 3-
1600 20 . - 44 0 5- 7
23 0800- 10 - © 78 0 0
1600 21 - . 50 0 3
200 20 0 - %0 0
24 0830 16 - 70, 0 0
25 0800 14 -- . 50 0 5- 7
1600 22, - - 40 0 2
26 0800 108 .- . 80 0.05 0
100 U1 - 80 0. 05 1
27 0900 11 . - 66 o -2
1600 14 - - 68 0 5-10
2000 10 -- 84 0.10 5-10
28 0800 12 -- -T2 0:13 - 3- 5
w0 12 .- 76 0.08 1
100 10 - 797 0.13 3- 4
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Date

Barometric Relative Precipitation Win

d Speéd |

J Aug

Time Temp;OC Pressure* - Humidity (ml.) m/s
© July 28 2000 10 -- 80 0.05 1%
29 0800 11 -- 84 0.56 .3
1700 16. -- 60 1.02 223
2000 14 -- 70 0 0
30 0900 13 -- 78 0 1
1700 15, ~- 75 1.02 1
2000 . 14 -- 76 0 . 0
31 0800 12 - 83 1.69 1-5
"600 4 17 -- 78 0.25 44
1 1000 14 -- 80 0.25 1%5
. 1700 18 -- 70 0 T
2 0900 = 18 -- 67 0 -2
3130 18 -- 74 0 0
4 0800 16 -- 80 0.13 0
<1200 19 -- 64 0 0
1600 22 -- 60 ] 2 )
2000 - 20 -- 63 0 0
5 0800 14 - 69 0 0
6 0800 20 - 62 0 0
1600 23 -- 48 0 0
7 0800 14 - 80 0 0
1600 22 -- 64 0.2 0
2060 18 -- 65 0 0.5
s o080 14 -- 82 0.25 0o
1600 20" .- 70 0.18 1
2000 17 - 74 0 0
g 0800 14 -- 83 0.46 0
18 -- 74 1.02 0

1600
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" Barometric Relative Precipitation Wind Speed

).‘ Date  Time Temp.oc Pressure* Humidity (ml.) m/s
© Aug 9 2000 15 -- 78 0.51 0
o o0so0 14 - 80 0.38 4- 5
1600 20 -- 56 0 2 ‘
11 0800 20 -- . 60 0 0
1200 - 21 -- 58 0 0
1600 24 -- a8 0 0
. 2000 20 -- 69 0.05 0
12 0800 16 - . 78 0 1- 3
1000 17 -- 75 0.20 1- 3
1600 21 -- 61 0 0.5
130800 12 - 8l 0 0
1500 22 -- 60 0- 2- 4.5
14 0800 14 -- 83 0 1.
100 220 -- 62 0 1- 2
2000 21 - 65 0 0
15 0900 16 - 80 0 1:5
1800 23 -- 58 0 1- 2
16 1000 18 - 72 0.63 2.5
1600 20 -- 65 0 2
17 0900 11 -- 80 2.29 2- 7
C 1200 13 - 77 0 -
1700 12 -- 80 0.38 5-11
18 0800 12 -~ 75 0.1 4- 5
1200 15 -- 56 0 5-
1600 19 -- 57 0 . 3-
2000 14 -- 68 0 0
19 0800 14 - ® 0. 0 ~
1600 18 -~ 56 13.04




APPENDIX 1 (Continued)

.- Date

Timé‘ Temp.°C

_Barometric Relative Precipitation Wind Speed

Pressure Humidity (m1.) m/s
Aug 19 2000 10 -- 80 0.81 0
20 0800 13 - 78 0.13 1
1600 15 - 56 . 0 5-8
2000 12 -- 63 0 0.5
21 0800 15 = - 60 0 1-2
1700 . 18 -- 48 0 1.5
22 0800 12 s 76 0 0
1600 20 - 50 L0 1-2
23 0800 10 -- 82 70.38 0
1600 19 -- 70 0.05 0
24 0800 10 - 0.51 0

85
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1977 WEATHER RECORD AT STUDY SITE (54%6" N]]SOS')-'

APPENDIX 2

4

S 0 Barometric Relative Prec1p1tat1on Wind Speed
Date Time Temp C Pressure Hum1d1ty (m1. ) m/s
“May 13 1030 13.5 747 Y 0 0
© 1600 19 744 40 0 0
12000 17 -- -- 0 0
14,0830 1 747 56 0 2.5
1600 16 747 46 0 0.5
15 0845 9.5 749 70 0" 0.5
~ 17000 12 749 54 0 Q.5-7
16, 0830 2 750 84 3-4 Snow o
1600 4 751 80 0 0
17 0830 ° 4 751 82 0 0
18 0920 6 757 80 0 0
1020 -~ 10 755 74 0 s 0
1600 10 756 74 0 0
1800 13 754 62 o 0.25
| 2000. 10 754 64 0 1.0
19 0830 10 754 66 0 0.5
730 16 749 48 0 1.5
2030 15 749 52 0 1.5
20 0830 1 748 52 0 5.5
1630 16 744 34 0 6.0
21 0800 14 744 52 0 1.5
1000 16 745 46 0 2.0
1600 22 739 42 0 0.5
1800 18" 743 50 ) 3.0
22 0800 10 750 56 0 4.0
1600 . 16 743 44 0 0.25
23 0830 15 746 68 - 0 0.5
1600 20 740 52 0 2.0
L
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APPENDIX 2 (Continued) _ K N
. ° o. Barometric Relative Precipitation Wind Speed
Date Time. Temp. C Pressure Humidity (ml.) m/s
May 24 0830 12 744 84 G40 0.5 -
1000 12 %742 . 82 o 0.5
1600 2 738 52 0 1
1800 12 745 .18 0 - 0.5 |
2000 1 745 82 0 0.5,
25 0800 - 8 744 52 0.86 2.0
26 1200 18 -- - Q 0
27 0800 10 R 0. 51 0
28 1600 10 -- - 0 2-4
" 31 0800 8 751 68 - 1.6 . - 0

1030 17 50 s 0 3-a
1600 ~ 20 - 747 56 0 I
1800 22 743 46 0
2000 19 747 48 10
“Jdun. 1 0800 .13 786 58 0
1830 22 740 56 0
2 0800 8 747 -- 0
1045 10 747 - 0
1600 15 - 745 s 0.
1800 14 44, .- g | 5-7
3 0830 9 746 { . 68 0 |
1700 18 743 5 39 0
4 0800 10 746 50 0
© 1730 16 749. 63 0
5 0830 14 749 £0 0
1000 17 749 52 0
1200 20 749 50 0
1600 24 746 « 40, 0
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APPENDIX 2 (Continued)
o o | Barometric Re]a;tj’ve Precipitation‘ Wind Soeed
Date Time Temp. c Pressur’e -Humidity (m1.) m/s
June 5 1800 23, . 746 a1 0 0
©2000 22 745 0 0 0.
6 0830 17 747 48 0 1.5
f 1000 20 746 43 0 3.0
. | 1600 23 741 44 0 0-10
1800 - 26 740 38 0 2-4 \\;//,
2000 26 © 739 43 0 -3
7 0800 15 747 48 0 0
1600 . 29 ' 734 44 0 -3
8 0800 . 17 744 82 1.27 0
1000 17 738 82 0 0
1600 20 736 54 0 4- 8 '
1800 . 18 738 54 0 1- 3.5
2030 16 742 60 0 0
9 0800 10 742 50 0 3-7
1600 14 742 65 0 2- 5
16 ' 0800 4 750 62 0 1- 3
. 1600 14 - 750 51 0 0.5 :
=1 o300 6 750 70 0 o
' 1000 10 750 57 =0 0.5- 2
’ 1600 15 750 52 0 1- 3
1800 15 750 54 0 0
2000 15 750 57 0 0
12 0800 9" - 750 46 0 | *0
1600 14 750 76 0.38 0
13 0800 10 752 77 0.46 0
< 1600 16 749 76 0.41 0
14 0800 10 753 84 1.29 0

/



APPENDIX 2 (Continued)

) Barometric Relative Precipitation Wind Speed
Date. ~ Time Temp.%C Pressure Humidity (ml.) .. mls
June 14 1000 12 753 84 0.02 0

1600 18 749 68 0.05 3-5
1800 17 . 750 66 0.05 2-4
2000 14 751 73 . 0.05 1-2.5
15 0830 0 754 82 0.05 0
1630 20 749 5 © 0 2.0
16083 14 746 54 0 1
1000 16 747 52. 0 1
1600 20 747 66 0.08 4
1800 18 748 60 0 0.5
17 0800 13 * 740 44 0 0
1000 16 749 56 0 0
1600 23 743 50 0 0
1800 23 742 46 - 0. 0
2000 - 23 . 741 42 0 3
18 0800 16 - 749 62 0 1
1600 22 745 52 0 3
19 0830 11 747 0 0
20 0800 14 739 0
1000 20 740 0 c.5
1600 27 . 733 | 0 3-6
~ 1800 26 736 52 ) 0.5
2000 18 743 - 75 i) 2-5
21 0800 14 738 48 0.02 1-3
1100 18 742 56 0 0.5-1.5
1200 - 20 741 55 0 0.5-2.5
1600 26 © 735 47 0 0
1800 25 736 52 0 0

128
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* APPENDIX 2 (Continued) .

Barometric Relative Precipitation Wind Speed

Date - Time Temp.%C Pressure Humidity, . (ml.) - m/s
June 21 2000 22 738 59 © 0 0
22 0800 N 743 63 0.56 3-6 .
1800 19 743 45 0 3-6
23 0800 12 742 39 0 0
1000 14 748 48 - 0 0
1600 22 . 74 42 0 0
1800 22 7% 83 0 0
- 2000 @ 22 741 48 0 0
24 0800 16 742 62 0 0
1600 24 73 4 0 0
25 0800 12 .. 746 62 0.76 3-6
1600 19 744 47 o 3-6
26 0800 13 745 52 0 2.5
Jo00 14 746 . 52 0 2-5
1600 21 742 - 46 0 1.0
1800 18 745 54 0 1-3
2000 17 745 54 0 0.5
T 27 o800 11 749y 70 0 1.5 !
. isi0 22 745 . | 49 0 3-5 E
“ 28 0800 11 751 [ 0.02 1.0 ;
1600 19 744 60 0.13 1-3 1
29 0800 . 9 751 84 0.36 3-5 i
1600 6 751 78 0.56 3 :
2000 16 750 78 0 2-5 é
30 0800 10 749 78 0. 81 4-5 7
1000 12 750 68 0 . 2-0 ’
1600 17 750 72 0.08 0
1800 14 749 78 0

.38 -0
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"APPENDIX 2 (Continued)

Barometric Relative Precipitation Wind Speed

Date  Time Temp.’C Pressure Humidity (ml.) m/s
June 30 2000 16, 748 76 0.48 0
July 1 0900 8 750 84 0..56 0
1600 20 738 58 0 | 0
2 0900 9 745 . 82 0.10 6-8
1600 18 1 52 0 4-8 !
1800 17 74 54 0 3-5 [
2000 15 . 745 58 0 '~ 5-8 |
3 0800 8 746 80 0.03 3-5 i
1700 16 746 70 0 0.5 5
4 0800 10 747 74 0.02 0 :
1000 13 747 70 0 0
1600 15 748 73 0.33 S0
2000 16 747 74 0.51 0
s 0800 8 750 " 80 0.08 2-3
1000 9 751 82 0.61 - 0
1600 14 - 750 78 1,29 1.0
6 0800 9 751 8% - 1.63 2.0
1600 14 o751 g2 0:34 2-4 ‘
1800 13 7547 80 . 0.86 ‘ 4.0
2000  12° 755 80 0.89 " 1-3
7.0800 10 757 - 78 - 0.02 6.5
1060 14 755 - 69 o 0.5-1.5
2000 . 20 752 ' 60 0 : 0
80800 10 746 55 0 1-2
1600 22 746 55 o 3-6
° 9 0800 9 747 72 S0 | 0
1600 13 748 74 0.76 0

10 0800 12 750 .80 0.76 0
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Barometric Relative Pre

cipitation Wind Speed

Date Time Temp. C Pressure Humidity (m1.) m/s
July 10 1000 .14 748 72 0 1-3
1600 21 746 66 0.02 0
1800 20 746" 65 0.02 0
2000 19 747 70 0.02 0
11 0800 13 740 56 0.05 0
121200 10 751 82 1.68 0.5
13 0800 - 8 744 58 0 0 .
1200 18 748 59 0 2-5
1600 22 744 52 0 0
1800 1 751 76 0.38 1.0
2000 1:\\ 750 78 0 3-4
14 0800 8 754 77 0 0
1000 10 754 73 0 0
1600 18 750 64 0 0
1800 18 750 . 65 0 0
2000 16 751 70 0 0
15 0800 8 750 80" 0.79 3.0
© 1600 15 747 67 - 0.33 0
~ 16 0830 10 750 80 0.38 o
1000 14 750 73 0 0
1600 20 742 50 0 2.0
1800 20 744 66 0 2.0
2000 17 755 7 7 0 0
17 0800 10 746 77 0.51 0.5
1600 18 742 74 o 1-2.5
18 0800 9 746 62 0.02° 2.0
1000 10 746 66 « 0
1600 17 744 50 0 0.5-1.5
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APPENDIX 2 (Continued)
‘ ' Barometric Relative Precipitation Wind Speed
« Date Time Temp.9C Pressure  Humidity (ml.) m/s
July 18 2000 15 746 60 0 5-6
19 0800 8 748 70 0 1-2
1500 16 749 68 0 - 1-3
1700 16 750 67 0 2-4
1800 18 749 64 0 1-3 |
2000 16 750 69 0 2-4
21.0800 15 746 65 0 0
1700 22 743 62 0 0
22 0800 14 746 47 0 0.5-2 :
1000 17 750 56 0 1-4 1
2100 18 750 62 0 2.0 i $
23 0800 10 747 70 152 Yoo 5
17000 - 20 750 50 0 % 0.5-1.5 :
1800 20 750 52 0 4-6 ;
2000 19 752 - 55 RS 1.5-4 §
24 0800 10 750 56 - 0 0 /
1600 24 749 54 0 0.5-1.5
25 0800 12 753 73 0 0.
1000 14 752 66 f 1 '
1600 26 . 745 54 2-3
1800 26 745 56 gz , 1-2
2000 24 745 62 o~ 0
26 0800 19 743 58° . 0 0-1 4
1600 27 741 48 0 3-5 %
27 0800 18 744 58 0 0.5 §
1600 28 739 54 0 0 :
28 0800 13 754 85 0.71 0
1000 15 753 "85 0 0-0.5
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- Barometric Relative Precipitation Wind Speed

Date  Time Temp.%C Pressure  Humidity = (ml.) m/s
July 28 600 17 751 82 " 0.08 0
1800 16 - 78] 82 0 0.5
2000 16 751 82 0 0.5
29 0900 10 751 86 0 0.5-1.5
1600 15 751 84 0.02. 0
30 0900 12 751 82 0.38 3
1600 21 747 53 - 7-9
31 0900 13 751 83 0.1 0.5-3
1000 - 16 750 76 0 1-4
11600 23 745 48 0 0.5-2
2000 20 746 57 0 0.5
Aug 1 0900 15 750 65 0 2
1600 21 748 56 0 5-6
2 0800 16 749 59 0 0
1600 23 745 .58 0 0.5-4
1800 22 746 55 0 3-4
2000 . 18 1750 68 0 1.0
3 oece 13 754 80 C 0 ?
1000 13 753 78 0 2-5 :
1600 16 753 78 0.13 1-2 g
1800 18 751 68 0.13 2-5. :
2000 14 754 75 0.13 2 ‘
40800 8 754 73 10.13 0
1600 18 752 54 0o 2-4
5 0800 14 746 60 0 0 |
1600 - 20 747 65 0 3-5
6 1600 19 749 60 0.08 1.0
17 749 64 0 .0

1800




134
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. o Barometric Relative Precipitation Wind Speed
Date Time Temp.“C Pressure Hum1d1ty (m1) m/s
Aug 6 2000 16 750 68 o .0
7 0800 10 750 7 0 0
1600 14 750 80 0.18 3-6
8 0800 10 752 80 0 0
9 0800 6 756 76 1:27 1.0
1000 8 758 - 75 0 3
1600 16 755 52 0 346
1800 17 755 52 0 3-5
2000 15 7559 57 0 0.5-1.0
10 0800 Js - 7w R} e 0 0 .
1600 22 7ML 46 0 0 :
11 0800 13 753 @ gg 0 0.5
12 0800- 9 754 73 . 0.08 0.5
*1000 13 754 68 0 . 05
1600 18 751 50 0 2.0
1800 18 750 51 0 2.5 a
2000 - 15 752 ° 62 0 T 0.5
13| 0800 4 755 79 0 0.
1600 18 752 54 0 2.0
0800 9 753 67 0 0
1600 19 750 60 0.02 -0
1800° 19 750- 50 0 4 0.5
2000 177 78] 57 0 0
15 0800 9 756 81 0 0
1000 12. - 754 76 - 0 L0
1600 20 749 54 0 2-4
1800 14 756 75 0 1.0
2000 6 752 75 "0 0
| \
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" APPENDIX 2 (Continued) |
. : Y
o i p...0. barometric Relative Precipitation MWind Speed
Date T1rr3e Temp.~C Pressure Humidi ty ~(m].) v m/s .
Aug 16 08000 4 757 74 0.02 0
: 1600 20 751 64 0 0.5-1
S 170800 1z o700 7 | 0.
N 1600 24 745 .87 0 00540
- 18 0800 12 751 . . 7g 1.2 0
1000 .. 16 751 78 0 0
. 1200 18 749, . 68 0 0
- 1500 23 7a7- Py HO - 2-4
| 1600 . 22° 748 64 o 0-]
1800 22 - us 1 g6 0 0.5
2000 20 - 754 66 o 0 )
9 0800 11 76 . 4 go. . g 0
1600 22 . 750 69 . 0 0-1.
Y. 200 0800 - 14 753 . g0 o , 1.0
160020 750, es g T .
21 0800 10 - 755 g 0.02 0 |
“1000 0 - 7sg 8 - glog £ 0.5
1600 15 - 755 g 08 o
1800 14 754 62 018 &
2000 13 U756 L g 0.18 S0
22 0800 2. . 758 . .74 0.18 0 -
23 1600 11 754 83 B2 -V
24 0800 9 - 744 . g 0.25 . 0.
S j000 1 744 gy o 0.02 . o
C 160 15 743 &, 04 - g
1800 12 743 81 0.3 v 2.5
2000 . 11 744 82 ', 051 7, T4
. . v e * LB
L »

,\;‘ﬁx.
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APPENDIX 5

MEASUREMENTS OF MICROFILARIAL ONCHOCBRCA CERVIPEDIS

Microfilaria No.

Tota]dLength {um. )

Max. Width - (um.)

291

;238

235
242
315
281
273
294
287
07,
238
322
231
270

. 224
294

7.

(8]

~
o O o O O om o
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Appsuo&x 6
LETTER T0 HUNTERS REQUESTING MOOSE

‘ATTENTION BIG GAME HUNTERS | o o

Your assistance and co-Operat1on s requested in ‘gathering
information on a paras1te fouhd 1n moose and mule deer, The parasite,

' cal]ed the Tegworm, is harmless in that it cannot infect man. [t is
only found in moose and deer It has abso]ute]y no effect on the
edibility of your game an1ma1 .

The parasite lives under the skin (not in the meat) usually in
the Tower legs. Therefore, we require those Portions of the Tegs below
the hock:. We'lj need all 4 Tower Tegs. The head and hide are also ¥
requested should YOU not want these parts (and shou]d your k111 be near
your vehicle!) , '

We would prefar the mater1als as soon as Possible after death
of the host; Frozen Specimens are f]ne and can be utilized,. :

Animals taken from Big. Game Zones 1, 3 and 5 are of particular .
Imporeance but animals. from elsﬁﬂhere are welcome,

- Should you want to donate portions of your game animal for this
purpose please contact Davvd PTedger at 488-3398. or 432 4737.
S1ncere]y *& "

‘David Pledger,
Graduate Student
Dept. of Entomo]ogy
University of A]berta

Or. Doug Craig,
Associate Professor -
Dept. of Entomology

Dr. W.M. Samuel ‘
Assoc1ate Professor
Dept. of Zoology

|
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53

Total Number'
of Adults

Left

Hind Limb

Right

CERVIPEDIS IN MOOSE, 1975
22

Left

APPENDIX 7

DISTRIBUTION OF ADULT 0.
Fore L{mb

22

Infected Right

Sex

No.

Specimen

13
14
15
16
19
20

11

tn

18
32 -
16
1

N
N

. 24
.44

17
13 .

11

10

10
13
24

M
M
v
M

M

22
25
32
37
38
39
40
43
44
47
51"
56
57
62
65
66
67,
68
69




APPENDIX 7 (Continued)v:
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14

Total number in fore 1imb
Total number in hind limb

Specimen __Fore Limb Hind Limb-  Total Number .
No. Sex. Infected Right Left Right  Left  of Adults
81 M - I R 0 0
85 F - 0 0 0. 0 0
87 F .+ 2 2 0 0 T4
104 Mo + 13 5 4 4 - 26 .
106 M + 26 1R 4 1 42
107 M- ( 0 0 0 0
114 M - 0 0 0 0
115 M + - - 0 8
116 M + 17 0 0 23
118 M + 37 29 11 11 88
19 M + 6 5 2 14
100 + 3 37 12 7 94
121 + 1. s 6 2 34
122 F - 0 ® 0 0
-Total number sampled 45
Total number males 40
Total number females 5
Number moose infected 29 (64.4%)
Number males infected 26 (65.0%)
Numbe® females infected . 3 (60.0%)
Prevalence 29 X 100% = 64.4% )
: 5 . , s : A
' Total number adults 593

475 (80.10%)

118 (19.9%)

e A . b i AL A A st s = 7P e
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APPENDIX 8 '
ADULT ONCHOCERCA CERVIPEDIS DISTRIBUTION IN LIMBS OF MOOSE - 1975

Area of Limb
Tarsus ' Phalanges

Total No. !

Moogse Tibio-tarsal - !
No. Joint v Tendon Bone  Tendon Bone Adults ;
1 18 13 12 4 6 53 . :
5 0 0 3 0 0 3
7 3 T 1 0 -
13 3 1 © 0 .0 .0 4
14 1 0 - 0 0 0 1 1
15 0 2 0 3 0 5 '
20 0 0 0 1 ] 1
25 4 3 0 0 0 7 k
36 3 0 0 0 0 3 . i
37 5 9 8 0 0 22 :
38 9 n 3 b 0 24
39 10 a a 0 0. 18 E
40 18 7 2 0. 5. 32 :
43 0 1 1 0 0 2 ) J
a4 0 PR N S 0 0 16 :
56 . 0 RS 1 1 0 3
57 -, 3 T 0 0 0 4
65 1 6 4 0 0+ N
67 16 15 11 | 1 a4
68 0 0 2 0 0 2
87 2 1 | 0 0 s |
104 13 6 7 0 0 26
106 17 7 18 0 0 42
15 4 3 1 0 0 8
116 9 5 7 0 2 23
118 ) 22 21 40 - 3 2 88
119 0 2 12 0 0 14
120 43 1 35 1 4 94
121 19 7 7 0 1 o34
Total Ne29 223 148 186 15 % 593
% of Total 37.6 25.0 N4 2.5 g 5 100




AGE AND DATE OF KILL OF HUNTER—KILLED}MALE MOOSE EXAMINED FOR

~ APPENDIX 9

ONCHOCERCA CERVIPEDIS MICROFILARIAE FROM SWAN HILLS IN ]975]

Date Killed

Age (years)

12-1X-75
20-1X-75
20-1X-75
25-1X-75
26-1%-75
26-1X-75
26-1X-75
27-1X-75
27-1X-75
28-1%-75
28~1X-75

1- X-75
4 X-75
4= X-75

© 4- X-75

5- X-75
5- X-75
5- X-75

10- N5

11- X-75

12- X-73

2.5
13.5
14.5

.

3.5

6.5

4.5

-

5.5
1.5

6.5

- *No age available.

]Examined for microfilariae but negative.
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XIII. VITA
NAME : David James Pledger
PLACE OF BIRTH: Calgary, Alberta
YEAR OF BIRTH: 1945

POST-SECONDARY EDUCATION AND DEGREES:

Northern Alberta Institute of Technology
Edmonton, Alberta
1965-1967  Forest Technology

University of Alberta
Edmonton, Alberta .
1969-1973 B.Sc. (Hons.)

RELATED WORK EXPERIENCE:

Forest Tecﬁnician
Environment Canada
1967-1970

'Mosquito Control Personnel, Summer
City of Edmonton
1971-1972

Biologist
?lberta Department of the Env1ronment
973~
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