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ABSTRACT

Van Deveíre, Peter Joseph. M.Sc., The Uníversity of Manítoba,

Septeuber, l-981.

Flight and Host Seekíng Bêhâviour cif Adúlt Black Tlies in the Souris

River Area, Manitôba. Major Professor; R. A. Brust..

Flíght and host-seeking activíty of adult black flíes urere

studied in the Souris Ríver area, Manitoba. Six species, Sirnul-ium

merídional-e, Simulium Lúggeri, Si¡ntiliurh johánriSeni, Símulium venustum/

verecundum complex and Simul-ium viÈtatum \,rere potentlal pest species.

These black flies fed on cattle, humans, poultry and horses. simulium

merídional-e and Simul-ium luggeri are poÈentiall-y the most important

black fly pests in thís area because they are abundanÈ, they attack a

wíde range of hosts and they are multivol-tine in the Souris River.

Flíght and feeding activity occurïed betureen 0600 h and 22OO h,

at air temperatures between 17.30C and 36.70C, at relative humiditíes

between 77" and 8L7" at light íntensitíes beÈween 0.6 and l-l-r250 1-ux,

at winds with gusts up to 15.7 kn/h and on days with 0-1002 cloud cover.

Most host-seeking adults were active between 1900 h and 2100 h, aÈ air

temperatures between 250C and 300C and at J-ight inÈensitl-es bet¡nreen

60 and 1-,620 lux.

Sínulium rneridj-onal-e, Simulium luggeri, Simulium Johannseni

Simul-iun venustum/verecundum complex are anautogenous whiLe S{l¡ulítrm

vl-tÈatum and Cnephia dacotensís are autogenous.
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Cone samplers dÍd not correctl_y estimate larval populations, and
were of lÍttle value in predicting adult population síze. Cone samplers
gave the relative stage of devel0pment and the relatÍve proportions
of black fly species present.



CHAPTER I

Introduction

severe black f1-y outbreaks were first reported in the Hartney-

cameron area of the provínce of Manitoba in 1949 (Michener unpub.

rept. and Bird unpub. reptì). cattl-e, horses, poul_Ëry.and humans r^rere

all attacked by simuliids. Due to contínuous outbreaks in the early

1950rs, the river \¡ras treated with DDT to reduce simuliíd populations.

More recent black fly outbreaks in the spring and early surnmeï

of' L974 and 1975, resulted in the death of nr:merous domestic chickens

and qrild birds. Several humans in the area r^rere hospitali zed, arrd

outdoor activÍties rùere curtailed duríng attacks. These outbreaks

prompted Ëhe resÍdents of the Hartney-cameron area to requesÈ

assístance from the Government of Manitoba. In 1976, high water levels

and hígh black fly numbers Led to Ëhe use of the larvicide, methoxychlor,

to conÊrol bl-ack fly breeding in the Souris River. Since ÈhÍs Èreatment,

lJestwood (1979) studíed the biol-ogy and ecology of immature simulj-ids

in the souris River. He found fíve specÍes, simuLir¡m (pt*.g.r..d.rr"Ð

luggeri Nicholson and Mickel-, simul-ir:m (Ðg""q.n) meridionale Ríley,

Sinulíum (Si*ufi,rm) venustrm Say, Sl-mùl-iun (Slnulium) verecundum Stone

and Jamnback and StrirúLir:n (rusinul-ir¡n) joharinseni Hart-to be potential
pest species. These sinulilds were,observed feedlng on cattle, horses,

poultry and h'mans. ÌIestq¡ood (rg7Ð found that s. johannseni and the.



S. venustum/"et*a,- complex were the fírsÈ simulilds to emerge in

sprlng, fol1-owed 10 to 1-4 days laÈer by S. luggerl- and S. merídionale.

He recommended that t¡^ro larvlcide treaLments should be undertaken to

controL sirnuliíd populations: the fírst aimed at S. johannseni and

S. venusËum/verecundum; the second at S. luggerí and S. meridionale.

The presenÈ study was undertaken during the summers of L979 and

1980 to study adul-t flíght activity and hosÈ-seeklng behaviour of

simuliíds Ín the Souris-IlarÈney area. Females were given à choice

of domestÍc fowl- (turkeys and chickens) or a bovfne host. Flies

feedíng on equínes, humans and a smal1 herd of catÈle rs¡s snmpled

on an irregular basis (rnainly, as tíme permitted), and identified to

specíes.



CHAPTER II

LÍterat,ure Review

Sectíon A - Review of Capture Studies of Nor.th Amerícan Black Fly

Adrlts Usirg Catbon Dio

Baíted Traps

Carbon Dioxide-Baited Traps. In Ëhe U.S.A., Snoddy and Hays (1966)

were the first to report Èhat more simuliids rÂrere attracted to humans

when a stream of. CO2 was supplied through clothíng than wiÈhout.

Using modífied New Jersey lighÈ traps and COr, Snoddy and Hays were

able to captured 11 speeíes of simuliids, including Simulium víttatum

Zetterstedt, Simulium venustum Say, Simulium tuberosr:m LundsÈröm and

Sirnulíum decorum l{alker. The average catch was 45 flÍes per h whí1e

traps without CO2 col1ecËed few flies.

In Ontario, CO2 was províded from cy1-inders along with Èhe ether

extracts of ducks and l-oons to study the behavíour of sfinulííds

(Fallís and Snith, L964). They found that Simuliun rugÊlesi Nicholson

and Mickel ís attracted ín greater nr¡mbers to a combÍnation of CO2

and an eËher extract of the uropygíal gland of ducks than to the ether

extract alone. In Ontario, Canada, Baldwín et al. (L966) caught large

numbers of S. venustum females with cylíndrícal, dark blue stícky

traps baíted with dry íce.

Upwínd orientation to CO2 by S. venustum was studied ín Ontario



by Golini and Davies (1971-) confirming the fÍndings of Smith (L966)

who fírst proposed the hypothesís of upwind orienÈation of símuliíds

to COZ during host seekíng.

In Newfoundland, Bradbury and Bennett (L974) reported that the

number of simul-íids orienÈating to a CO, source decreased wiËh Èhe

distance downwind from the source. In Algonquin Park, Ontario,

símul-iids lrere numerous in fan traps and on sticky flesh coloured

cylinders and mannequins only when CO2 was released nearby (Fallis

et al., Lg67). Nínety to 991a of símuliíd catctres consísted of S.

venustum, the remaíriíng beíng mostly S. decorum. They found that the

greater the discharge of CO2 the higher the nr¡mber of símulíids caught.

Animal-Baited Traps. Large and small cages or traps, contaíning animals,

were used in the U.S.A. and Canada to study sinuliíd bítíng

acÈivity (Bennett, 1960; Anderson and DefoLiart, I96L; Roberts ' L9651,

Wright and Defolíart, L970; Service, L977; Shemanchuk, 1978).

In Algonquín Park, OntarÍo, Bennett (l-960) exposed birds in 400

or 900 cubic cm boxes having Èops and sides made of chicken wíre or

heavy mesh netting, and bottoms made of L.2 cm mesh hardr¿are cloth.

Cages were placed at heÍghts varying from the ground to 7.6 m in Èhe

tree canopy. Fl-íes were. given 20-30 nin. to feed and cages were Èhen

covered wiÈh nylon netting. Blood-fed S. genustumulere captured, primarily

along the l-ake shore and the ground, around ravens, ruffed grouse'

domestíc ducks, crornrs, grackles, robins and sar¿-whet owls. Blood-fed

S. decorumwere taken fron cror^rs and domestic ducks, at the lake shore

and at ground level. Other sínuliíds, íncluding S. aureum Fries and

S. latípes (Meígen) r^rere at greater heights ín forest habitats



(Bennett, 1960).

In l¡Ilsconsin, Anderson and Defol-iart (l-961-) confined a variety

of wil-cl and domestíc birds and small- ma"'mals to wire mesh cages, 61 x

30.5 x 30.5 cn or 50 x 4l- x 30.5 cn. After 30 mínutes they were

covered with a cardboard box. Fl-ies were allowed to escape from

windows cut Ínto the sides of the box. I,Iindows were fitted with

sl-eeves of cheesecl-oth. A sheet of cheesecloÈh l-arger than Èhe bottom

of the box was attached to the lower edge of one side of the box. As

the box was lífted from the cage, the sheet, of cheesecl-oth was drawn

over the open bottom to prevent black fl-íes from escaping. Flies were

then aspÍrated from the box.' S.'jóháririSént and S. meridioriale fed

on domrsËÍc turkeys (white and bronze varieties), white Leghorn chíckensr

rÍng-necked pheasants, domestic rùhite Pekin ducks, ring-necked doves,

and sÈarLings. Blood-fed S. decortlm n¡ere taken frou horses, cattle,

and whíte-tail- deer; S. Veriústum from hr¡mans, horses, caËtle, white-tail

deer and sheep; S. tuberosum from humans, and S. vítÈatrrm from horses

and cattl-e.

In MissisdÍppÍ, Roberts (1965) used a sÈeer-baited trap, 1.5 x 1.8 x

2.1 n having the top and sides covered with a fine mesh screen. An

internal stanchion r¡Ias constructed and extended the ful-I- length of the

trap. A door was provided at one end of the trap to gain admittance.

FlÍes enËered the trap through a serÍes of angled baffles constructed

l-nto the sídes of the Èraps. Blood-fed S. vlttatr:m r4rere captured in

this trap

In trIisconsín, I,Iright and Defol-íart (1970) used animal traps, 45 x

50 x 50 cm havÍ-ng a wooden frame, wooden Èop and botÈom and sides covered

wíth saran screen. A l-0 cn angled baffle r¡-ith a 2 cm opening was
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positioned l-0 cn from the Èop and al-ong the entire length of each síde.

P]-ywood doors lrere aÈtached to the frame at the front centre of the

trap for removal- and placement of the caged animal. rn these Èraps, 2

of. 4L fl-ies of the S. venustun-tr¡beregu.n complex, attracted to racoon,

were engorged and 1fly atËracted to a far^¡n deer was engorged.

å. johannseni and S. meridionale were attracted Èo racoon and

Although

woodchuck

of 1,501they dÍd not feed. S. merfdional-e engorged on chíckens (1,283

flies attract.ed to chickens were engorged) and on humans during the

suÍrmer of thís otudy. On two occasions, Lt was confirmed that thls f1-y

feeds on humans either Índoors or in a screened porch (I,iright and

Defol-íart, 1970) .

In Alberta, Shemanchuk (1978) used a steer-bal_ted trap which

differed from Roberts (1-965) in that the sídes of the trap rsere completely

reuoved between col-lectíons. In this way f1-1es whi.ch rreïe pïeserit on

the host as it entered the trap coul-d noÈ accidentLy become trapped in

the cage. Several steers ¡vere trained to enter Èhe stanchion of the

traPr at which time the sides uade of fine nyl-on mesh, r¡ere lowered. as

quickly as possible. The sÈeer r^ras covered for l-0 rnin. to all-ow fl-ies

to complete feedÍng and settle on the walls and ceiling of the trap. A

collector would then enter the trap and aspirate adul-ts j-r.to 70"Å ethanol.

Blood-fed and non blood-fed s.'veriùstum, s. vfttatum and s. decorum

rìrere successfully coll-ected by this method.

Section B - Review of Host Specificity and SLÈe of Attack of Some

North American Sinul-ilds

SínulÍurn Gir"Ug*) venustum Say. In Ontario,

manrmals but prefe¡s ¡ammnls (BènneÈt,

S. venustum feeds on

birds and 1960). This sinu1iíd
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feeds at the back of the neck, behind the ears and on the forearms and

ankl-es of humans (I,Iol-fe and Peterson, l-960). S. venustum r¡as also

reporÈed to feed on the eyes, ears and nose of beaver in Ontario (Davíes

and Peterson, 1956).

In Idisconsín, thís sinul-iid feeds on horses in preference Ëo

cattle, hunans, dogs, caÈs or birds (Anderson and Defoliart, 1961). Here,

S. venustum feeds on the chest, neck, behínd thê jaw and on Èhe inner

nargín of the legs of horses. In Vírginia, Teskey (l-960) reported that

S. venustum fed over the general- body surface of cattle. In Manitoba,

blood-fed S. verecundum, a species closely related to S. venustum, has

been taken frorn humans and horses (trlestwood, L979). Few other reports

of hosts attacked by S. verecundun are avaíIable (Golini and Davies,

L975a).

Sirnul-ium (Phosterodorus) luggeri Níchol-son and Miekel. In Saskatchewan

and Manitoba, S. l-uggeri feeds on horses, catÈ1-e and hr¡mans (Fredeen,

L977). Thís fly swarms around the head of cattle and feeds aggressively

about Èhe eyes (Fredeen, L977). Thís mode of attack makes this sinul-iíd

very alarming to cattl-e and attacks often result in the death or ínjury

to animals through stampedíng and trampling.

Síuulium (ÞsoaoÐ meridíonale Ríley. In trIísconsín, S. merídionale

feeds on a wide variety of bird hosts and is the most common simuliid

feeding on turkeys and chíckens (Anderson and Defolíart, 1961). Flies

feed on the unfeathered head and comb and beneath the feathers of large

turkeys. On young poul-ts, thís simulííd prefers to aÈtack the feathered

body over Ëhe head area.

Reports of this sinuliíd feeding on humans (Anderson and Defoliart,
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L96L; Defol-íarÈ and Rao, L965; i'Iright and Defolíart, L970 and trIestwood,

L979) and on cattle (Ifestwood, L979) suggest that thís fly is not re-

stricted to avian hosËs.

S. meridíonale is the príncipal vector of Leucocytozoon in turkeys

in trlisconsin (Anderson and Defoliart, 1961) and strong evidence suggests

that this sinuliid may vector Leucocytozoon to turkeys in Manitoba as

well- (Fredeen, L977). In Ïüisconsín, Eastern Equine EncephalÍËís has

been isolated from thís sirnulíid (Anderson and Defoliart, L96l).

Símulíun (E"sim"fiur) johannsení Hart. In llisconsin, S. johannsení

feeds on a varíeÈy of avian hosts but prefers to feed on chickens

rather than on pheasanËs, and on turkeys rather than chickens or

pheasants. Reports by Anderson and Defoliart (1961) , indicated thaÈ

greater numbers of this sínuliíd were taken at the lower forest canopy

than at ground height perhaps suggesËíng a preference for birds over

mamual-s. However, in Manítoba, trrlestwood (1979) has took blood-fed.

S. johannsenÍ from humans and cattle. Eastern Equine Encephalítis

has been isolated from S. johannseni ín Wisconsín (Anderson and Defoliart,

1961) .

Sínul-ir¡m (Psilozía) vitËatum Zetterstedt. In Utah, Knowlton and Maddock

G944), and in Virginía, Tornmsend et al. (L977), found that S. viltatun

prefers to feed on the ears of horses. In California, Anderson and

Voskuíl- (1963) and in Manitoba, trrlestwooð, (L979), took thís

sinul-iid from the ears of horses and caÈtl-e. However, in Ontario,

Teskey (1-960) observed Èhís sínuliid feedíng on cattle only. In Utah,

Knowlton and Maddoek (L944) found S. víttaÈum to feed on Èhe head, neck,

shoulders, back, front 1-egs, brískeÈ and the underbelly of horses.



Section C - Behaviour of Some North Ameriean Simulii<ls Duríng Various

Meteorol-ogical Conditíons

HosË-seekíng Activíty. Host-seekíng behaviour of símuliids during

various neteorol-ogícal condítíons, índicate that f1-ight occurs under

a wide range of condítions (Underhíll, L940; Davies, 1950; Davies, L952;

Davíes, 1953; Davies and PeËerson, 1956; trùol-fe and Peterson, 1960;

Anderson and Defol-iart, 1961; Alverson and Noblet, L976).

Air temperatures bel-ow 70 to 90c an¿l above 3O0c in trIisconsin in-

hibít sinulíid flight and feeding.activity (Anderson and Defolíart, I96L;

Alverson and Noblel, L976). In Ontarío, Davies (L952) reported that

the highest number of S " venusËum adults l-anded on human skín at air

temperaËures between l-30C ancl l-80C. He found no eorrelation between

landing rates and air temperaËure, but reported that landing rates

dropped to % and biting raËes to % when hrrman skin was exposed to dírect

sunl-ight. Davíes suggested that some bl-ack flíes seem very susceptible

to dessication under hot, dry conditions. In Virgínia, Underhill (1940)

reported Èhat maxímun símul-iid feeding occurred between relative

hr¡nidítíes of 65% anð. 757. and between air temPeratures 240C and 290C

with few fl-Íes feeding bel-ow ILOC. Sinuliids remained acËíve under a

greater range of relatíve hunidity than air temperature. Aír

temperature therefore was the more 1-ímiting facÈor. Unfortunately,

Underhill does not indícate ¡¿hích simuliid species he worked wÍth. In

Quebec, l{olfe and Peterson (1960) found that S. venustum feedÍng

activity !,ras curÊailed at relaËive hurnidity extremes below 257. and above

95Z arrd. at air temperatures belor*r 70c and above 300c.

In l|isconsin, Anderson and Defoliart (1961) reported thaÈ hundreds



10

of S. venustum fed on horses under overcast skles and at an air

temperature of 150C and a relative humídity of 79%. During Ëhe initial

period of attack fl-ies vüere present throughout the day but in fo1-l-owing

days biting activity was greatest in the evening.

Many símul-íids have a diurnal- feeding paËtern r¡ith morning and

eveníng peaks (trIolfe and Peterson, 1960; Anderson and Defoliart, 1961).

In Quebec, the peak actirrity of S. venustum occurred L Eo 2 h after

dawn and '¿ to L h before sunset at light intensities of 215 lux and 54

l-ux respectivel-y (lJolfe and Peterson, 1960). I{olfe and Peterson

suggested thaË greater peak periods of actfvity in the eveníng may have

been related Èo higher air temperatures before sunset than afÈer daum.

Anderson and Defol-iart (l-961) reported that símuliids, including

S. johannsení, S. meridionale, å. dêcörum, S. lúggeri, S. venustum and

S. vittatum, fed continually throughout warm overcast or suD.ny days,

nrith morning and evening peaks of activlËy. No feeding occurred afÈer

dark. They found that morning, and. evening peaks of activity r^rere

correlated with peaks in relative hurnidity. However, in British

Columbia, üJellington (1974) found no sueh correlation.

In South Carolina, Alverson and Noblex (L976) reported Èhat

sinuliids, íncI-uding Siuúl-iun sIôssdnae (Dyar and. Shannon), were active

at l-ight intensities beËween l-7 and 27r500 lux. Feedíng actíviÈy was

reduced bett¡een l-000 h and 1600 h or during the Ëíme of greatest light

intensiÈy. They concluded that simuliid feeding acÈÍvity was correlated

to lfght intensity, air temperaÈure, re1-ative humidity and time of day.

They also reporLed that. sfgnificant increases in acËivity occurred

during the presence of cr:mull-form clouds. The presence of cr:muliforn

clouds was regularly associated with small changes in barometric
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Pressure throughout thís study. In Britfsh col-umbia, ülellington (L974)

correlated the approach of cumulus cl-ouds to small- fluctuations in

barouetric Pressure. He report.ed that in the absence of an lndf-genous

breeding popuLation of simul-ííds, sr^rarrns suddenly appeared as cumulus

cl-ouds passed directly overhead, or plus or minus 20 degrees to either

side of the zenith.

rn utah, PeËerson (1956) reported that simuliids, íncl-uding s.

arcticrm, S. tuberosum and s, vittatum, seldom fed on |¡rrm¿ns below

2,100 m but did so quite readíl-y above thís elevatíon. Peterson (1956)

suggested that simul-iíd feeding activity increases at high elevatÍons

r¿here barometriè pressure Ís lower. One record of S. vittatum feeding

on humans at 11300 n may have been due to low barometríc pressure. rn

Vírginía, Underhíll (1940) found that maxiuum feeding activity occurred

at barometric pressures between 701 and 7L2 m Hg at an elevation of

610 n. He al-so reporËed that a droppf-ng barometric pïessure, as occurs

before thunderstorms, increased sirnul-iid feedíng activity. In Ontario,

Baldwín and Gross (1972) reporËed that rainfall preceded increases in
sinulíid activity. However, ín Quebec, trIolfe and peterson (1_960) found

that black fly activíty íncreased preceding thunderstorms and raln and

attributed these increases to changes tn light l_ntensity.

Feeding activíty of 'most si¡nul-ilds fs severely reduced at wind

speeds greaÈer than 8 krn/tr (Un¿erhill, 1940; I,Iol-fe and Peterson, l-960).

However, Al-verson and Noblet (1-976) reported simulíid acÈivity at wind

speeds of 19 krn/h. In Algonquin park, DavÍes (LgS2) reported that the

flight activity of S. venustum was reduced at wind speeds great.er than

24 km/h.

Alverson and Noblet (L976) concluded that less t]nan 2514 of al-L
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changes in simuliid activity could be attribuËed to changes in relaÈÍve

humidíty, barometric pressure, percent cloud cover or hourly light

inÈensity at individual trapping síËes. However, light inÈensity is

considered by nany Èo be the singular most important meÈeorological factor

governing bl-ack f1y actívity (Davies, L952; !lo1-fe and Peterson, 1960;

Anderson and Defol-iart, l-961)

Oviposition Aôtivity. Siuruliíils lay eggs ín rivers, creeks and streams

or on vegeËaÈíon, dau faces, rocks or debrj-s found in flowing water.

Those simul-iids which oviposit dírectJ-y into the ü/ater do so by touching

or dipping the abdonen into the rnrater r¿hile ín flight (Davies, 1950;

Hocking and Pickering, L954; Davies and Peterson, 1-956) or land to.ovi-

posit on a suítable substrate (Golini and Davies, 1975b) . Davies and

Peterson (l-956) reported that S. decorum and S. villatum engage in both

methods whil-e S. venustum and S. verecundum ovíposit on vegetation

(Merrit et al-., L978). S. venustum was ohserved to oviposit frequently

on cattail-, Typha latífol-Ía Linnaeus and less frequently upon reed meadow

grass, Glycéra grandis tr{ats., bur reed, Sparangium sp., eel-grass,

Vallisneria spiralis Linnaeus, leaves of alder, Alnus rugosa Spreng. and

meadow rue Thal-ictrum polygamr:m Muhl. (Davíes and Peterson, 1956). In the

absence of suitable ovíposit.ion substrates, S. venustum has been observed

to lay eggs on fílamenËous green algae floating at the rdater surface

(Davies and Peterson, 1-956). Most eggs were laíd on days during which

thnnderstorms occurred, betr¡een 1800 h and 2045 h, at l-ight intensíties

between 0 and LrL45 lux and at air temperatures between I-l-oC and 270C.

S. venustum also oviposited on evenÍngs wíth little or no wind, on

overcast days and on hrarm sunny days (Davíes and Peterson, 1956).
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In Ontario

(L967) reported

sunset and less

and Quebec, Davies and Peterson (1-956)

that ovÍposltion peaks for S. vittatum

and Corbet

occurred near

frequently shortl-y after sunríse.
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CHAPTER III

MaÈeríals and Methods

Section A - Sampling and Rearing Methods fo{ Eggs and luonatures

Eggs. Eggs of Slmulium vittatr:m were collected duríng 1979 and 1980

from various subsÈrates: vegetatíon, rocks, sticks, moist dam faces,

sluice gates, algae, píeces of l- cm dia. ye1-1ow ny1_on ropes (Fig. 15),

expanded polystyrene floats (Fig. 14) and occasionally from a l-arva1

cone sampler. Forceps were used to scrape eggs from the substrate.

Some eggs r^7ere preserved in 70% ethyL alcohol, and grme T^rere transported

to the l-aboratory on wet paper Èowels. Tj.ne of day, air temperatureW

relatíve humÍdity, wind vel-ocity and ltght intensity r^rere recorded when

freshly laid eggs rnrere found.

Immatures.

Col-lectíon of Immatures. Inmatures !üere col-l-ected in L979 and 1980

from vegetation, sticks, rocks and artifical sampl-ers. Artificial

samplers conslsted of white polystyrene cones 18.5 cn 1-ong x l-0 cm

maximum dia. (Fig. 2). A cone sampleT set, consisted of 3 cones, each

l-.5 n apart, tied Èo a 6.3 rÍm nylon rope. About 5 kg of buildíng bricks

ürere attached Èo one end of the nylon rope to act as an anchor and a

900 cm2 expanded polystyrene fLoat, 4 cm in thíckness, \^ras tied to the

other end of the rope. Cone sampl-ers were placed inÈo Èhe river from

bridges aË sites 4 and 5, since the r,¡ater was too deep to navigate at
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these l-ocatíons. Two sampler seÈs r^7ere p1-aced in the rlver at each

site and sampled weekly. The sampler sets were placed equldlstanË from

each river bank. In¡matures r¡rere removed from cones by forceps and

placed ín 95% ethyl al-cohol. Cones were thoroughly cleaned each week,

and returned, to the ríver. Cones were the only artiflcial samplers

used in L979 and j-980. In¡maLures were al-so removed from natural_ sub-

strates at or near the edge of Èhe river. Occasionaly vegetation rnras

removed with líve in¡matures and pl-aced into 957" ednyl alcohol .

TransporÈ o{ rrnrnatures and Rearing of Pupae. Live l-nmatures were

transported to the laboratory on,r^ret. paper towelling. Natural substrates

rrere sampLed a1-ong the river bank at a variety of depths and when

possible aÈ random l-ocat.ions all across Ëhe river. In the laboratory,

puPae r¡rere relDoved from naÈural- substraËes by grasping the posteríor Èip

of the cocoon r,¡Íth forceps and gently þul1-ing upward. pupae were then

p1-aced individual-ly on Ì,¡et paper towel-ling, and each pupa covèred with

a 2 cm x 1.5 cn cyliridrical cage made from plasÈic tubing and fíne mesh

screening. After ecglsÍon, adul-ts were placed in 952 ethyl al-cohol for

fÍve seconds and then transferred lmms¿i"¡"ly to Bel_arts modified

physiol-ogLcal saline (Hayes, l-953) for dissectíon of ovaries. pupae

qrere. reared aË 220c and,50c and at light:dark. photoperlod of 16:8.

Rearlng of Larvae. In L979, larvae r^rere reared using three rearing

methods: in all methods, 100 larvae, insÈars 5-7, were plaeed in a

çlear PerspexR (plastic) container 26 cm in diameter and.9 cm deep.

Three and one half l-itres of tap l¡ater were added to the container. In

the first method, qrater was circul-ated by an air current which made

contact with the !üater at an angle 20 degrees from horizontal and at a

point corresponding to one hali the radius of Èhe rearing container.
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Fíltered, comPressed, air was delivered via a gl-ass tube fashioned to

release a fan shaped currenÈ of air from its tip. A second glass tube

was pI-aced wiÈh tlp at the centre of the container to provide aeration

and to prevent cLusteríng of J-arvae in thís location. Both tubes rrüere

fastened to the top edge of the container. screw cramps were placed

on the hose, Ëo regul-aËe the flow of air and current speed. A coil_

was fashíoned ouÈ of 6.3 rrrm brack rubber hosíng, and. fixed to a 15 cm

long x 15 cn wide piece of clear flaÈ PerspexR. This was placed in the

boÈtom of the container. One free end of the hose was attached to a

lrater tap and the other to the sink draín. úIater temperature of the

container uras then reguLated by passing water through the coil- in a

directíon opposite to the currenÈ of water. ïùater tenperature T¡ras

maintained at 200C in Èhís apparatus and larvae were reared at light:dark
16:8. stones were placed in the bottom of the contal_ner for larval
attachment- A rnixture of. 507" Fleischmannrs active dry yeast and. 5O7"

TetraMÍnR físh food was pl-aeed fn â, morËar wíth a smal-l- âmount of tap

r^Iater and ground to a fine paste. A dilute mixture was then poured into
the rearing container until the rdater becarne rnílky. The mixture T^7as

fed every second day or when the wateï became clear. The ued.íuu was

changed on al-ternate days by sLphoning off the ol-d medium and adding

netr. trIater l-oSt through evaporaÈion was replenished.

In the second. rearing procedure, a Corning PC-353 magnetic stirrer
was used to create a rTater current. This method was used at 200c and

50c. The rearíng container, 26 cm in dia. and 9 cm deep, held 3.5 1 of

waÈer. A cl-ear glass jar, 7.5 cn in dia. and 4.8 cm deep, was placed in
the centre of the rearing container. A l- cm x 4 cu magnetic stirring
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bar was then placed lnto the'jar. Four Persp.*R l"r.ral attachment

p1-ates r¡rere reguLarl-y spaced about the central glass jar and g1-ued to

the bottom of the contal-ner r4rith epoxy g1ue. The air suppl_y was

filtered through a flask f1lled with gLass woo1, and then passed through

an air stone. One hundred larvae, instars 5-7, were placed in the

rearing conËainer and fed a dil-ute dÍeÈ of yeast. Yeast uras fed every

second day or when Èhe r^7ater became clear. The medír:m was siphoned

off on al-ÈernaÈe days, and clean medium.was added. tr{ater lost by

evaporatíon hras replenl-shed.

A eage, covered wiËh fine mesh screening, was placed over the

rearing tank to caPture emerging adults. A smal-l p1-atforrn was provided

around the base of the cage as a resting area for emerging fl-ies. The

emergence cage InTas used in rearing meËhods one and two. For longer

sÈorage, adulÈs r^7ere moved to PerspexR c"ges 18 cm to a side.

The third rearing apparatus consisted of an aquarfu:m tank 5l- cm x

53 cn x 22 cm. A cLear pl-ate of glass, 5 mm in thickness, 20 cm wide

and 57 cm long was placed aÈ an angle of 30 degrees, extending from the

lower corner of the tank to the upper edge of the opposite síde. The

gl-ass r,¡as held in place by 12.5 rrm díameÈer rubber hose sl-it longitudinally

and p1-aced beÈween the tank wall and the edge of Ëhe glass pl_ate. Air

was supplied to the boÈtom of the aquarium. A water current was created

a1-ong one side'of the tank, as bubbles rose from the tip of the air hose

aÈ the lower edge of the glass pl-ate. River ürater r¿as collected from

the dam at site 4 and stored în the dark at 50C. The water was replaced

periodical-Ly by siphonfng off a portion of the ol-d and adding fresh

rívelbrater from a supply aË 50c. No food. source, other than thaÈ

Present ín the river water, Ì^ras added Èo the rearing tank in Ëhis nethod.
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Several- hundred larvae, ínstars 5-7, were placed in the Ëank and larval

and pupal development and adul-t emergence observed.

Sectíon B - Sanpling Methods and Díssection of Adults

Coll-ectíon of Emerging Adults. Pyramidal traps (Fig. 3) 60 cn ín heighÈ

with a 0.81 n2 openíng at the botÈom were used to capture emerging

adulÈs at sites I, 2, 4, 5 and 10 ín L979 and siËes 2 and 5 in 1980

Fine mesh NytexR screening was used to cover the trap. Adul-ts were

captured in an inverted one litre clear glass jar which r4ras scre\¡red inÈo

the top of the trap. A 10 x 1O x 100 cm piece of expanded pol-ystyrene

: rrras fastened to the base of the trap to act as a float. Traps were
:

, anchored with ropes attached to two separate 1.5 n galvinized steel

poles embedded in the river bed. At síÈes 4 anð,5, where the ríver was

i too deep to navigate, Ëraps T^rere aÈtached to brídge raílings. At these

I "ítes Ëraps \¡reïe pul-led from Ëhe'brater wíth Ëhe aid of a grappling hook.

' In 1980, flies were collected from emergence traps on an hourly or a

l

' 24 h basis. Por¿er or mouth aspirators hrere used to collect fl-ies from

, 
traps. Flies were pl-aced in 70"/" ethyL alcohol or frozen. In 1980, air

temperature, relaÈive humídity, 1-íght íntensity, tíme of day, wínd

velocity, and cl-oud cover were recorded each tine flíes r¡rere col-lected.

Collection of Ovipositing Adults. In L979 and 1980 ovipositing adulËs

rnrere col-lected from natural- and man-mede subsÈrates and placed in 707.

eÈhy1 alcohol-. trühen availabler eggs rirere scraped from the subsËrate r¿ith

forceps and plaeed in a vial with the adult. Substrate type and l-ocaËion

!üere recorded at each collecÈion site.

Iwo kinds of artífícial substrates were used ín L979 and 1980 to

collect oviposíting adults. In L979, white plastic strips 5 cm r¡ide and
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100 cn long were covered wlth a thin Layer of Vasel-ineR and attached to

a wood fl-oat at síte 4. In 1980, 8 m of 10 m yellow nylon rope r^ras

attached to steêl poles embedded in the river bed at site 2. At slte

4, ropes u¡ere tied to the brídge railing.

Coll-ection of Host Seeking Adults

Col-l-ectíon of Adults frou Attractant Traps in 1979 and 1980. In 1979,

black fl-y adul-ts were collected at site 2 flom a modtfied New Jersey

mosquito trap. The lrap consisÈed of a tubular metal body, fan, screen

and collecting bottle. The trap body was fíxed in a horizontal posltion.

The base and body of the trap rÂras painted fl-at bl-ack and the completed

trap stood 50 cn hígh. The trap was prorrided with CO, fron a 9.1 kg

tank equípped with a regul-ator and a length of hose. The co2 delivery

was regulated by screr^r clamp and a tank regulaÈor at a rate of 200-300 ml

per rnin. The trap was located 8 m from the edge of the river in a well

treed area.

Tn L979, black flies were also coll-ected at site 2 in a New .Jersey

mosquito trap fftted rñrith an ultra violet 1_ight bul-b. The trap was

suspended from a tree branch 1.5 m above ground Level (2 m above ríver

rüater level) and 2 m from the edge of the river. The trap was operated

contínuously and empÈíed at 2100 h and at 0800 h.

Tn 1979, four Ne¡s Jersey mosquito traps were placed a1-ong the river

to observe bl-ack fly acÈivíry aÈ síre 5 (Fie. 11). The first trap (D1)

lras suspended from a tripod 1.5 rn above ground I-eve1, 5 m frorn the edge

of the river and 5 u above the surface level- of the r\rater. The trap

was equipped with a l-00 watÈ incandescent l-ight bulb and 200-300 ml- of

co2 per min. was del-ivered from a 9.1- kg tank. co, was released via a

deIivery hose fixed below the canopy of the trap buË above Ëhe electric
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fan blades. A tank regulator and a scre!¡ clarnp fastened to the hose

controll-ed the rel-ease of cor. Trap trdo (D2) was located 5 m from the

ríverr 5 m above vüater l-evel and 40 m dor^mstream of trap D1 . Trap D,

was the same as D1, but without lighÈ. Trap three (D3) was located 100 n

dorr¡nstre¡m from D, and 40 m from the edge of the rÍver at an elevation

of I m above r¡raÈer l-evel-. D3 was equípped wíth a 100 watt ltghÈ bul-b

but Lacked a co, source. Trap four (D4) was placed 8 rn above !üater

level and 5 rn from the rivers edge wl-th no 1íght or Co2 source. Traps

D, and D4 were suspended from tripods 1.5 m above ground level, while

D2 was suspended from a tree l-ímb. Al-l- Èraps were equípped wfth fine

mesh cheesecl-oth screeníngr one l-itre collecting bottles and were

green ín colour. Traps ¡nrere emptíed at the same time each day, and

the bLack fl-íes p1-aced Ln 7O% erhyl_ alcohol.

In 1980' bl-ack flies were collected with New Jersey mosqufto traps

at site 2. Trap one (C1) was l-ocated 2 m above \^rater level, 1.5 m.above

ground level ar.ð.2 m from the river's edge. c, was supplied wtth co2

as an attractanÈ at a flow rate of 200-300 ml per min. and lacked a

light source. Trap two (C?), a conÈrol trap with no CO2 or light

source, was l-ocated 40 m upsÈreâm of Cr, 3.5 m above water level and

10 m fron the edge of the river. Both rüere suspended from tree l-inbs

and equipped with 1 l-itre collecting jars and fine mesh cheesecloth

screening. Both traps were painted ]-ight green. Bl-ack fl-ies ¡¿ere

preserved ít 7O"Å ethyl- al-cohol-.

Collection of Adults from Ariimal-baíted Traps in 1980. In 1980, flies
¡vere coll-ected from chicken and Èurkey-baited traps at site 2 (Figs. 4,

10). Traps were placed 3 m aparË, in a linear formation a1-ong the river

bank and 10 m frorn the edge of the r,rater. Traps consisted of a base of
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pLywood, 65 x 75 x 2 cm. A cage wlth 6.5 cn2 wr-re mesh, 50 cm wíde, 60

cm 1-ong and 60 cn high was pl-aced on the p1-ywood base. Newspaper was

placed beneath the wire cages for easy removal of feces. The cover,

6o x 70 x 65 cn \^ras constructed of l-.3 cn plywood and 2 x 2 cm wood

struts. The cover fÍtted tightly over the cage and rested squarely on

the platform. A hole was cut ínto the top centre of the cover, and a

col-lectíng container r47as p1-aced over the opening. The Ínterior of the

cover was painted flat bLack and the exterior was painted whfÈe. The

collecting container was covered at one end with fine mesh screening.

Flíes were aspÍrated by mouth aspíraËor frorn the coll-ecÈing container

and pl-aced directly into 7o7" ethyL al-cohol. Bird density per cage

consisted of two 8 wk o1d turkey broilers, or 3 one yr old leghorn

layers. Food and water was supplied to birds on alternate days and

cages were cl-eaned once to twíce a week. Standard chicken and turkey

rations were fed ad l-íb. Birds rÀ7ere uncovered and covered in a dífferent
(randon) order each hour on the hour and exposed for a períod of 15 nin.

After covering exposed birds, fl-ies r¡rere removed from the perspexR

collecting eonÈaÍner untíl the next "*po",lr. perLod. Simul-iids were

also collected from a large anímal-baited trap slmilar to Èhat used by

shemanchuk (l-978) (Figs. 5, 10). The rrap, 120 x 24o x 180 cn conrained

a stanchíon 45 x 165 x 135 cn. A 3 r¿k old calf r¡as used as bal_t. The

cal-f u¡as exposed for l-5 mín.each h. The side curÈaln were then dropped

and the trapped flies collected.

Hourly recordings of air teuperature, time of day, relative hrrmidity,

1-Íght intensity, cloud cover and wind velocity were taken.

col-l-ectíori of Adúlts by sweep NeÈ and Aspiratf.on. rn ]lg7g, black fly
adults fLying around hr:mans at síte 5 were collected with a sweep net.
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Flfes r¿ere al-so netËed from bridge railJ.ngs at slte 5 and around dairy

cattle at site 4 and placed ín 7o7" ethyl- alcohol. No attempt at

quantftatíve sweeping was made.

In 1-980, black fl-y adults r^rere srnreep netted around 27 daíry calves

contained in a small- corral situated 1.5 kn south of site 2. Fl-ies were

col-lected from the inner surface of the ear, the face and neck of calves

at this síte. Fl-ies were al-so collecÈed from horses 5.6 kn and 2.4 km

north from site 2. No attempt at. quantitative sweeping was made.

MaÍntenancé'öf Adúlts'ín the taboïatory. Adul-ts reared in Ëhe

laboratory ï7ere dissected after emergence or placed in PerspexR cages.

Adults T^Iere provided with r¡rater and sugar cubes, and maintaine ð. at 220C

and 5oc.

Dissectíon of Adults. Live adul-ts rnrere 'briefl_y weÈte d, an 951Z eÈhyJ_

alcohol príor to díssecÈíon in a small amount of Belarts modífied

physíological- salíne. one ovary of each f1-y was randomly removed.,

teased apart r{ith fine díssectíng pins and viewed at high po!¡er under

a phase contrast mícroscope. The stage of deveLopment of follicl_es

was determined accordíng to l^Iatts and Srnith (1978) Ín order to confirm

the necessity of a bl-ood meal for egg developmenÈ. The number of

follicl-eslovary and the quantÍty of fat body on a scal-e of l_-5, 5 being

Ëhe l-argesÈ, I^ras al-so determined when possibl-e. Flies were díssected.

at intervals of L-Lz, 12-24, 24-48 ar.d 48-72 h after adult ecl_oslon ín

the laboratory. . i-:-.: -

Flíes from emergence cage collections in the field were fr:ozen

shortl-y afËer coll-ection and stored until the ovaríes coul-d be examLned..

Flies were transported in a cooler with ice and refrozen upon arrival

in I,Iinnípeg.



23

Section C - Description of Sites*

Site 1. Thís site was located in Souris on Pl-um Creek at the entrance

of Victoría Park, about 10 u dov¡nstream of a one lane bridge and 20 m

downstream of small rapíds (Fig. l-). The creek vras approxinately 10 in

wide. One cone sampler set and one emergence trap were placed in the

centre of the creek. The area along both creek banks was well treed and

nrrttrerous cattails rlrere gror^ring ín the creek throughout the suttmer..

Site 2. This site was located 0.75 kxn dorn¡nstream from the bridge on

Provincial- Road 11348 at Bunclody (Figs. 1, 8, 9). The síte consisËed

of a rocky section o, rt.r.r which varíed in width from 20 rn Ëo 100 u

depending on river flow. Two emergence traps were posítioned in the

rapíds at accessible l-ocatÍons. This síte was r^rell treed along both

river banks. In l-980, alga1 masses covered large sectíons of the river

along both banks, partícu1arly where rocks proÈruded from the water.

trIater velocíty was fastest at this site and mâny suitable attachment

sítes were available to larvae.

Site 4. This siÈe was located 1.5 kn west of Hartney aË a \^rooden bridge

(Fíg. l-). Equípnent was attached to the bridge. The river was 40 ur

wide and the area in general was wel-l forested with intermiËtent

sandy soil- patches.

Site 5. Thís site was located about

km upstream from síte 4 (Figs. 1, 6,

Ëhís site and provided an attachment

river was 26 m wíde at this site and

12 kn west of Hartney or about 10

7) . A r¡ooden bridge rdas present at

site for sampLíng equíprnenÈ. The

both banks $rere well- treed. The

*The sÍte numbers correspond with those of ltrestwood, L979.
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slte \^ras located at the margin of the Lauder Sandhill_s.

site L0. This site was l-ocated 1.5'km north of Elgin in Elgin creek

(Fig. 1). The creek was about 2 m wide in early spring and ceased

flowing by July in 1979. This siËe was located 5 m downstream of a

concreËe brídge in a small ravlne. Long grass and caËtall-s were

numerous and províded amp1e attachmenË síÈes for i¡nmature black fl-íes.

Site 11. This site r^ras located 1kn south and 5 km west of site 2.

This siÈe consisted of a small íntermittenË creek running through a

2 m dia. culvert. Long gïass, cattails and rocks v¡ere avail-able for
larval- and pupal aËtachment.

Sectl-on D - Collection of Meteorôl-ogical_ Data

Air temperature and rel-ative humidiÈy were measured with a Tayl-or

sling psychroueter and a Bendix Hygrothermograph recorder. Psychrometer

readings r.rere taken at chest heíght for a period of 3 min. The hygrothermo-

graph was placed ín a modified Stevenson screen 1.5 n above ground level

and 12 m from the edge of the river.

Ltght inËensfty r{as measured by a Li-cor quantum/radíometer/phoÈometer

model Li-185. Al1 recordÍngs üreïe taken in an open area, at the beginníng

of each hour and ín the same location. The light probe was placed

45 crn above ground, pointing dírectly upward.

I{ind velocity was taken at the co2 trap and bird traps at the

beginning of each hour. A hand held cup anemometer r^7as used to measure

velocity in m/sec. Two readings were taken each hour at each location

and an averege value'was calcul-ated.

SectLon E - IdenËification of Black Flies

Keys Ëo irmatures and adulÈs from DavÍes, peÈerson and t'Iood (1962) ,
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ltirth and Stone (1963), Stone (L964), Merrit, Ross and Peterson (1-978),

llestwood (1979) and Fredeen (L972, unpubl.ished) were used to identify

specímens.

Section F - Explanation of Figures 42-51

The percentages for Ëhehlstograms in Figs. 42-47 were deri-ved by

sunrníng adults taken at the same hour but on a nr¡mber of different days.

For instance, flíes taken at 1000 h on one day were sumned to flies

taken at 1000 h on a second and third day and so on. This being d.one

for each hour of the day, the percent of flíes active each hour r¿as

then calculated by dividing the total number of flies taken at each

hour by the total nunber of flies taken throughout all hours. The

same method was used for calculatíon of percentages in Figs. 48-51

except all flies taken at a particul-ar temperaÈure \^rere srrmmsd rather

than hourly surrmed.

In histograms 46-51 'rXrr ÍndÍcates that data was not being

collected durÍng those tínes or temperatures. 'rorr indicates that no

fl-ies were taken during tines or tenperatures when data was beíng

collected



I Fígure 1. Map of Sourís River and adjacent Assiníboine River area:
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Figure 2. Cone sampler. A-bríck weíght, 8-6.3 mm nylon rope, C-nylon
cord, D-whíte pol-ystyrene cone, E-expanded po1_ystyrene floaÈ

Figure 3. Floating emergence trap (taken from lJestwood rgTg).
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Figure 4. Bird-baíted trap. A-platform, B-2.5 x 2.5 cn mesh r¿íre cage,
C-cover, D-co1-lecting container
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Figure 5. cal-f-baited trap (rnodífied from shemanchuk r97g).
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Fígure 6. Site 5, Souris River, Lauder, Manítoba - 15 l"Iay, 1979.

Figure 7. Site 5, Sourís River, Lauder, Manitoba - 19 June, 19g0.
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Fígure 8. Site 2, Souris River, Bunel-ody, ManiÈoba - 15 l"Iay, 1979.

Fígure 9. Site 2, Souris Ríver, Bunclody, Manitoba - 19 June, 1980.





Figure 10. Adult bl-ack fl-y saroplíng equipment aÈ síte 2 (Bunclody),
in 1980. Large animal-baíted rrap-rniddle left and bird-baited
traps-centre to ¡oiddle ríght.

Figure 11. Adult black fly sarnpl-ing equipment ar site 5 (Lauder), ín
L979.' COr-baited New Jersey lighr rïap.
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Figure 1,2. Sírnulíum meridional-e adult engorging on human shoul-der at
siBe 2, Bunclody, Manítoba.

Figure 13. sirnul-ir¡n luggerí bite on human leg aÈ site 2, Bunclody,
Manitoba.
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Fígure 14. simulir:m vitËatr:m egg mass on expanded polystyrene float
at síte 2, Bunclody, Manitoba.

Fígure 15. Sinulium vittatum adults ovipositing on nylon rope at site
2, Buncl-ody, Manítoba.
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CHAPTER IV

Resul-ts and Discussion

Section A - Bionomícs of Black Fly AdultS Found ín the Souris- Ríver

Síroulíug johannsení Hart

Col-l-ecÈion Sites. S. johannsení ímuatures and adults were coll-ecËed

from síËes 2, 4 and 5 in 1979 and l-980. No attempt was made to seperate

å. johannseni johannseni Hart and å. johannsení duplex (Shewel1 and

Fredeen) although both are known to occur ín the Souris River system.

seasonal Dístribution. rn L979, sampling began on 19 May. s. johannseni

larvae were collected between 19 May and 6 June, pupae between 28 llray

and 6'June, and adults between 6 and 25 June (App. 1). In l-980,

sautpling began on l-5 Aprí1 , Larvae were collected betr¿een 24 Apríl and

15 May (Figs . 29, 32) , pupae between l- and 15 May and adulrs between

1-8 May and 9 June (Tables 9, l-0, 11).

In 1980, the perÍod of peak 1arva1 densíty occurred between 24 and

30 April (Figs . 29, 32) . In L979, the period of peak densiry could nor

be deterníned because samplíng began Èoo 1ate. Although larvae wêre

more abundant on cone samplers at sites 4 and 5 than at site 2 during

L979 and 1980, more adults hTere taken at site 2 in 1980. The warm dry

fal-l- of 1979 a¡d the warm dry spring of 1980 resulËed ín 1or¿ ríver fIow,

l-ow rnrater velocity and low 9. johannseni adul-t popul-atíons at all sites.

The relatively higher adult populations at síte 2, in 1980r mây have been
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due to greater !'/ater ve1-ocity (note rapids, Fig. 9) and more larval-

attachment sítes. The latter inconslstencfes seem to indicate that

cone samplers by thenselves poorl-y estimate bl-ack f1-y populations.

Trap colLecËions. Adul-ts were collected by emergence Èrap , sr^reep

net and COr-baited traps at sites 4 ar,d 5 in l-979. Most adults (838)

were taken in 2 C0r-balxed traps at site 5 (Table L) and the remainder

were col-l-ected by sweep netting around cattle (13) and from floatÍ-ng

emergence traps at sites 4 and 5 (Tables 3r8). No adulÈs were collected

by emergence trap or C0r-baited trap at site 2 Ln L979 and adul-ts r^7ere

more abundant at sites 4 and 5 than at site 2 ln L979. In 1980, S.

ryha*I 
adul-Ës were riot col-l-ected ín emergence traps at site 5 and

on1-y 3 fl-ies \^reïe captured ín C0r-baiÈed traps aË this site. The absence

of melss and l-ow numbers of females (19) collected by emergence tTap at

site 2 ín l-980 (fig. 36), suggests Èhat samplÍng began after the period

of peak emergence

At site 2, ín 1980, S. johannseni (469) were coll-ected by a C}r-baíÈed

trap between l-8 May and 9 June (Table 9), from 2 turkey-baited traps (108)

between 1-8 May and 4 June (Table l-0), from 2 chicken-baíted traps (115) be-

tr^'een l-8 and 31 May (Table l-0) and from a cal-f-batted lrap (63) (Table 11) .

Seventy-seven (7I.3%) and 76 (66.I%) S. johannseni taken from turkey and

chicken-baited traps respectivel-y were bl-ood-fed (Table 10).

Host Sel-ection and Site of AtËack. In thê Souris River area, S.

johannsenl fed on avian hosts, rather than mamnaLs. Turkeys and chickens

r^rere equally attractive. Fenales of S. johannseni fed on the unfeathered

head and wattl-es, and crar,rled beneath the body feathers, presumably to

feed. Although attracÈed to maumals, íncluding humans, on1-y one took a.

blood meaL from a cal-f . Previous r,rork by T,Iestwood (1979) showed that
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this símul-iid fed on hr¡mans and cattle in the Sourís area, as well as

bird hosts.

Ovarian DeVelopmenË. The mean follíc1-e stage of flíes col-LecËed by

sr4reep netting around catË1e, on L2 and 20 June in L979, was stage IIIa

to IIIb (Table 8). Small amounËs of undigested blood were found in the

nidgut of these flíes. Twenty flies collected fron CO2-baited traps

had undeveloped ovarian follicles (stage Ia) and an absence of blood in

Ëheir midguts (Table 8).

Flíght Behaviour. Adults of S. johannsêni r¡ere collected aÈ air

tenperatures between 18.30C and Sø.10C (Fig. 50), at relative humidities

between 6% and 62%, at l-ight intensítíes betr¿een 0.6 and 8,000 lux and

duríng r¡inds Ì,'ríËh gusts up to 7.9 lro-/h. Adults r¡ere collecÈed on sunny,

partly overcast and completely overcast days. Periods of peak actÍvity

occurred between 0700 h and 1100 h ín the norning and 1700 and 2100 h in

the eveníng (Figs. 43, 46). Air temperatures during these times ranged

from 20.60C to 33.30C (Fie. 50), lighr inrensiries from 60 ro 1,950 1ux,

rel-ative huurídítíes from 7 to 62% and gusting winds up to 7.8 kin/h.

General Bionomics. S. johannseni overwinters in Ëhe egg stage in the

Souris River and is one of Ëhe fírst species to hatch ín early spring

afËer the river ice breaks up. Larval development Èook 20 to 30 days,

and pupal development 7 Èo 14 days.

Adults emerged with undeveloped ovarian follj-cl-es (stage Ia) and

required one or more bLood neals to devel-op eggs. In Èhe Souris River,

this fly has only one generation a year.

Sirnulir:m merídionale Riley

S. neridionale irrmatures and adults hTere collectedColl-ection Sites.
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from sites 2, 4 and 5 ín L979 and 1980.

Seasonal- Dístribution. In L979, samplíng began on 19 l"l,ay. S. rneridionale

l-arvae were coll-ected between 1 June anð, 2L August (figs. 2I, 22, 25),

pupae between 27 June and 2L August and adul-ts between 11 and 27 June,

as r¡e1l as 17 Jul-y and l- and 14 August (Tab1-es J-, 8). In 1980, sampl-ing

began on 15 April. Larvae r¿ere collected betr^reen 1- and 28 l4ay (Fígs.

2L, 30, 33), pupae beËween 9 and 22 l{ay and adults between 1-B May and

9 June (Tabl-es 9, l-0, 1l-).

Tn 1979, periods of peak larval density occurred between 13 and 19

June and 6 and 18 July. In 1980, these occurred between 1 and 8 May

(FÍgs.ZLr 30, 33). Again larvae vrere more abundant on cone samplers

at sites 4 and 5 than at site 2 duríng L979 and 1980, and in 1980 more

adul-ts r¡rere taken at síte 2. In L979, more adults r¿ere taken at sites

4 alað,5. The warm dry fa1-1- of. 1979 and the warm dry spríng of 1980

r.¡hích resulted in 1ow ríver fl-ow and l-ow r¿ater velocfËy subsequently

lead to l-ow adult populations at all sítes. The relatívely higher

adul-t popul-aËions at. site 2 in 1980 may have been due to greater !üaËer

vel-ocíty and uore larval attachmenË sites (note rapids at site 2, Fígs.

8r9). Cone samplers alone gave a poor estimate of bl-ack fLy popul-atíons.

Trap Cclllections. Adults were collected by emergence trap, sr^reep net

and Cot-baited traps at siÈes 2, 4 and 5 in 1979. S. mèridion¿l-e adults

(7,81-3) were taken in 2 Cor-baired Ëraps ar sire 5 (Table 1), by sr^reep

nettíng (70) around humans at site 5 (Table 8), from a cor-baited trap

(47) at site 2 (faUle Z) and from floating e¡nergence traps (34) at sl-tes

2 and 4 (Tables 3, 4).

At site 2 in 1980, S. meridional-e adults (1,258) were collecÈed

and 9 June (Tabl-e 9), from¡síth a single CO2-baíted trap betr¿een 18 May
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2 turkey-baited traps (106) berween 20 Nray and 9 June (Tabre 10), from

2 chicken-baíred rraps (103) berween 20 and 31- May (Table 10), from a

ealf.-baLted Êrap (38) (Table 1-1) and fron human hosËs (20). Bighty-

three (8L.1"Á) and 84 (8L.57") s. meridionale taken from turkey and

chicken-baíted traps respectívely, were blood-fed, while 1 out of 3g

Èaken from the calf-baíted trap antl 15 ouË of 20 taken from human hosÈs

were blood-fed (Tab1_es l_0, 11).

Hóst sel.ecËiori and síte of Att¿ck. rn the souris River area, s.

meridionâl-e fed on bÍrds and mar¡¡mals. This fLy usually attacks avian

hosts, however, on a nr:mber of occasions, it fed upon human host,s. Like

9. johannsení, 1t preferred the unfeathered avian head., wattle and comb

and often crawled through the body feathers. Females fed on the human

forearm, upper arm, el-bow, shouldeïs, upperpart of the back, arrnpit

an¿l thighs (Fig. 12). On one occasíon, a female fed on the human fore-
arm in the cab of a truck at 2000 h and an air temperature of 240C. In

I{ísconsin, !trright and Defoliart (1970) also reported that S. meridionale

fed on humans indoors or in a screened porch. rn the souris area,

femalss became fully engorged on humans 1n 6 rnín. The somewhat painful

bite bled freely, ¡¡ithout subsequent swell-ing.

Ovarían Development. ¡,'The mean follicle stage of flies coll-ected by

sr4reep netting around cattle, by emergence trap and by cor-baited traps

ín L979, \¡ras stage ra to rb (Tables 4, '8). Many of the ÍndivÍduals

díssected from cor-baited traps had a cLear, sticky, highLy víscous

f-iquíd in their midgut' pïesr¡mably nectar. Sinul-iids are known to require

nectar as an energy source during flight (Davies and peterson, 1g56).

ovarÍan devel-opmenÈ was noÈ studied in 1980. Fron l_979 d.ata, it appears

that fernal-es are anautogenous.
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Flight Behaviour. Adults of S. meridionale were col-lected at alr
teuPeratures beÈween 18.30C and 36.70c (Fig. 51), at relative hr:mídíties

betr¡een 6% ar.d 62"Á, at light intensltíes between 0.6 arrð,71200 1-ux and

during r¡inds wíth gust up to 7.9 km/h. Adults were collected. on sunny,

partly overcast and completel-y overcast days. Highest peaks of activity
occurred fron 1600 h to 2l-00 h (Figs. 44, 47) bur hígh level_s of flight
activity occurred at other times of the day, making morning and evening

peaks less distinguishable than for s. johannseni. During the study,

S. neridiönále.-seemed very active during most meteorological conditions.

Generál- Bicjrioriics. S. mèridional-e overwínters in the egg stage in the

sourís Ríver, and appears I xo 2 r^reeks after s. johanriseni in spríng.

This sirnul-iid apparently requires r^Tanner !¡ater t.emperatures for de-

velopment than does S. johannseni. Larval- development takes 20 to 30

days and pupal development 7 to 14 days. This f1-y is nornally multí-

voltine ín the souris River, however, in 1980, only one generatíon r¿as

recorded due to unfavorable conditíons. rf a second egg hatch díd

occur, larval populations $¡ere too low to detecÈ. Apparently the 1ow

rrrater l-evel- and low r^rater ve1-ocity prevented a second egg hatch. rn

LgTgr larvae were found at water tenperatures between 16.90C and 26.70C.

Adults emerged wiÈh undeveloped ovarian follícles (stage Ia Ëo Ib) and

required. one or nore bl-ood rneals for egg developmenÈ.
!.

Sirnulíun luggeri Nichol_son and l{ickel_

Coll-ectÍon Sítes. -q-. luggeri i atures and adults \^rere coll-ected at

sites 2, 4 and,5 in l-979. rn 1980, immatures rùere col-lected at sites

2, 4 and,5 whiLe aduLts were col-l-ecÈed at site 2, r.6 km south of site

2 and I km norËh of site 2.
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seasonal- DisËri.buËÍon. rn 1979, sampl-íng began on 19 May. s_. luggerí

larvae r¿ere col-l-ected between 5 June and 2L August (Fígs. 2o, 24, 26),

PuPae betv¡een 13 June and 2L August and adults between 19 June and 2L

August (Tabl-es L, 2, 4). In 1-980, sampling began on 15 April and

l-arvae were col-l-ecÈed beÈween 1 May and 9 June (rig. 20), pupae between

9 and 28 l"Iay and adul-ts between 1-8 May and 9 June (Tables 9, 1i-).

rn 1979, períods of peak larval density occurred between 13 and

1-9 June, L2 and 18 July and 1 and 8 Augusr (Fígs. 20, 24, 26). rn l-980,

a sÍngle períod of peak l-arval density occurred between 23 and 28 l{ay

(Fig. 20). Low water level-s and l-ow r^raËer velocíËy prevented development

at site-s 4 and 5, and consequentl-y few l-arvae and no adults were

colLected at these sites. Most larvae and adults T^rere found at síxe 2,

where r^7ater velocity was fast.er and where more larva1 attachment sítes

were available. Tn L979, when souris River r{rateï l-evels and water

velocity were much greaÈer, more l-arvae, but. fer¿er adults, ïÀrere found

at sites 4 and 5 than at site 2. rÈ appears that although larval

densities were higher at sites 4 and 5, as measured by cone samplers,

the total- popul-aÈion of s. luggeri was l-ower aË these sites. Another

possible explanatiorr, iì that fewer attachment sítes availabl-e Èo l-arvae

at sites 4 and 5 resulted in greater larval- drift and increased Èheír

denslties on cone sampl-ers. This is supported by the fact thaË high

densities of S. jcihannseni and S. meridionale larvae r.¡ere found on cone

saupl-ers in 1980 aË these sites (Figs.2Lr 29,30, 32), but virÈuarIy

no adult.s were caught (none in emergence traps). Fewer acceptabl-e larva]

attachmenÈ sites also suggest lncreased mortality since Èhe final_

larval instar requires a smooth, clean, surface to pupate.

A reductíon in rüater levels and water velocity in the faLl shortened



51

the season for bl-ack fly development. s. luggeri r,ras not found af ter
8 Augusr at sites 4 and 5 or after 21 August at site 2 rn J_979. rn
l-980, no S. l-tiggerl larvae were found after 22 l"fay at sites 4 and 5 or
afÈer 9 June at síte 2. rt appears that s. luggeri prefers a habítat
!üíth fast. flowing, turbulent r^rater, wíth nrrmerous acceptable attachment

sites.

Trap coll-ectíons. AdulÈs were collected by emergence trap at sítes
2 and 4 and by cor-baíted rïap at sltes 2 and, 5 ín L979. Most adults
(r'72L) were.Èaken ín a cor-baired trap ar sire 2 (Table 2) and the

femainder were cor-lected by floating emergence traps e44) and cor-
baited traps (143) ar sire 5 (Tables 1, 3).

At site 2, ín 1980, s. luggeri (2,232) were collected in a cor-
baited trap between 18 May and 9 June (Table 9), from a calf-baited
trap (209) and other bovine hosts between 22 l"lay and 9 June, from humans

(3) on 20 May, from horses (2) on 9 June (rable 1-1) and from chicken-
baited traps (2) - Forry-five (2r.5-"Á), 3 (1002), r- (50"Å) and 0 flies
fron bovine, human, equíne and. avian hosÈs respectively were blood fed.
s- luggeri (L,259) were corlected in emergence traps ín 19g0 (Fig. 3g).
The ratío of males to females (611:64g) was close to 1:L.

. In the Souris River, S. luggeri
fed readily on cattle, horses and humans. Most f1íes collected fron
bovf-ne hosts r^rere taken from the inner ear and around the eyes, but

some flies r{ere observed crawling around and feeding on the underbelly
and inner Èhigh. Bl-ood feeding by s. luggeri was also observed on the

inner thígh of the back regs, on the under6erly of horses, and. on the
distal part of the legs on humans (Fig. l3). Bites on humans caused

swelling and red.ness over an area of I cm2
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ovarian DevêloÞment. The mean fo11ícLe stage of s. luggeri (25)

col-lected by emergence trap on L7 Ju1-y and 21- August, rras stage rb

(Table 3) . Fat body contenË (on a scale from 1 to 5, 5 being largest)

was 3 (Table 4). S. Luggerí is anautogenous in the Souris area, during

midsunrner and early fal1 generations. Several females from the spring

generation colLected from a co2-baited trap on 25 June had a mean

ovarían follícle stage of Ib.

Flíght Behavióur. Adults of S. luggeri were collected at air tenper-

atures between l-70C and 36.70c (Fig. 49), at relative hunidities between

77" and 8L7", at light íntensities between 0.6 and 111250 1ux and during

winds wiÈh gust up to 15.7 kn/h. Adults were collected on sunny, partly

overcast and completely overcast days and aLso before, during and after
fairly heavy rains. A small but defined peak of acËivíty occurred

between 0700 h and 0800 h and a larger well defined peak between j-900 h

and 2100 h (Fíe. 45). During níd-day and afrernoon hours, g. luggeri

steadily íncreased in activity.

General Bionomics. E-. l-uggerí overT4rínters in the egg stage ín the

souris River and appears 1 Ëo 3 weeks after s. johannseni. Larval

development takes between 15 and 25 days, and pupal devel_opmenÈ 5 to 10

days. In L979, larvae were collected at water temperatures between l-6.90C

and, 26.70c. Development of this species probably begins at hTater temp-

erature between 120C and 140C (!trestwood, LgTg). Hatching and developnent

of thís speeíes appeared to be dependent on rdater temperatures following

the spring run off during both 1979 and 1980.

Adults emerge wíth undeveloped ovarian follicles (Ia) and require

a blood meal for egg development. under average condítions, s. luggeri

}:.as 2 Ëo 3 generations a year ín the souris RÍver. rn 19g0, however,
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when r¿ater l-evel-s and water velocity \^rere severly reduced, on1-y one

generatíon r^ras observed aÈ samplfng sites.

Simulium vittatr:m Zetterstedt

coll-ectíon sites. rnrmatures T^rere coll-ected from siËes L, 2, 4, 5,

10 and 1-1, and adul-ts were col-l.ected from sites 2,4, 5 and 10 ín L979.

In 1-980, inrmatures and adul-ts rìrere collected at sites 21 4 and 5. Adu'ts

were al-so coll-ected at site l-l- and 1.6 kD south and 8 km north of síte 2.

Seasonál- Distribútion. In L979, sampl_ing began on l_9 May. S.

larvae were col-l-ected between 1-9 May ar.d 21- August and agaín on 4

vitt.atum

November in the souris Ríver (Figs. 19, 23, z7). pupae were coll_ected

beËween L4 l{ay and 2l- August and on 4 November while adults were

collected between 28 r"lay and 2L August (Tables L, 2). rn Ig7g, larvae

were aLso coll-ected at site l- between 9 and 26 June (App. 2), at site
l-0 between 2 and 10 June (App. 3) and at site 11 berween 3 and 19 June

(App. 3). Adul-ts were collected from sire 10 on 12 June (App. 4).

rn 1980, sampl-ing began on 15 April and larvae r^rere coll-ected

between 24 and 30 Àpri1- at sÍtes 4 and 5 and between 1 May and 9 June

at site 2 (Fig. 19). ?upae were coLlected between 16 May and 9 June

and adulËs between 18 May and 9 June at site 2 (Table 9).

rn 1979, periods of peak larval densl-ty occurred between 13 and

19 June, 6 and 18 July and l-5 and 21 Augusr (Figs. 19, 23, 25). In

1980, s. vitËatun had a single peak between 5 and 19 June aÈ site 2

(Fig. 19). No peak was detected aÈ sites 4 and 5 because larval nr¡mbers

were too 1ow. Ttre larvae coll-ected at sl-tes 4 and 5 on 30 April were

fífth instar, indicating that S. viÈtaÈum overwinters as larvae ín the

SourÍs rÍver. Early instars (2-4) lrere present in abundance between
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l-6 and 22 l"Iay at síte 2, but rirere not deÈected at sites 4 or 5. Possibly

too few larvae were able to survive the reduced r^rater leveI and velocity

at these sítes.

Ovíposition Actívity. In L979, S. vittâÈum was the only sinuliid

observed to oviposit on substrates (Iigs. 14, 15). Iemales ovíposíted

on yellow nylon ropes more readíly than on 4 cm x 100 cm white plastic

striPs. Females also oviposited on a wíde variety of natural subsÈrates,

including cattail, numerous other grasses, stícks, rocks, leaves, con-

crete and fl-oatíng strands of fílamentous green algae. Lacking these

substrates, adults would ovíposit on almost any substrate found on or

near the r,rater surface.

In 1980, oviposíËíon by an aggregation of S. vittaËr:m rnras observed

at the Hartney Dam 2 km east of síte 4. Large egg masses having hundreds

of adults aËtached to Èhem were located on the concrete uprights at the

r¡rater surface. Iewer eggs r¡tere col-lected upstream of Èhe dam on

vegetaÈíon and below the dam on rocks on or near the bank. In 1979 and

1980, S. vítt.atum females oviposíted freely on expanded polystyrene

floats and floating whíte larval sampJ-ing cones.

Females of S. vittatum were collected while ovípositing between 8

and 28 May, at 0600 h ar.d 22OO h and at lighr intensíries betr¡een 1.1

and 51600 lux. Most f1íes, however, oviposited in the eveníng between

1900 h ar.d 2200 h during light intensities between 1.1 and 340 lux

(Table 12).

Trap Col-l-ections. In L979, adults were collected by emergence traps

at sites L,2,4,5 and 10 (Tables 3, 5; App. 4) and by Cor-baited traps

at sites 2 ar:d 5. Most adults (344) were taken ín 2 Cor-baited traps at

site 5 (fable 1) and the remaínder (209) were collecred by floaring
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energenc% traps at sites 2, 41 5 and 10 (Tables 3, 4, 5; App. 4) and-by

a CO2-ba|ted trap (L2) ar sire 2 (TabLe 2).

At site 2, in 1980, s. vitËatum (113) were collected wíËh a cor-

baited trap between l-8 trlay and 4 June (Tab1e 9), fron a calf-baited trap

(168) and other bovine hosts between 27 l,lay and 9 June and from horses

(5) (Tabl-e 11) . Forty-four -(26.9%) arrd 2 (4O7") S. vírrarum from bovi-ne

and equine hosts respectívely were blood fed. No E. vittatum fed upon

or r^rere aÈtracted t.o avain or human hosts.: s. vittatum (4r2g0) were

col-lected in emergence tïaps ín 1980 (Fig. 39). The raËio of males to

females (2,220:2,060) was close to l-.:1

Host Sel-ectiori and Site of Attack. In the Souris River, S. vittatum

fed readily on cattle and horses. All flies collected from equíne and

bovine hosts were taken from the inner ear. Apparently thís simul-iíd

feeds more readily in aïeas devoid of hair than on haíry areas of Ëhe

body. onie inside Èhe ear, they are protected from wind, heat and.

rubbíng by the host animal. Since no S. viËÈatum were Ëaken from human

or avian hosts, this f1y nay prefer to feed on larger manrm¿ls.

ovarian DevelopmenÈ. The mean fol-lic1-e stages Ín s. vittatum (76)

taken from floating emergence traps !/ere stages rvb to v (Tables 3, 4,

5). on a scal-e of 1 to 5 (5 being l-argest) uosË had a fat body content

of 4 (Table 4) . All fíel-d coll-ecred s. viÈrârum larvae (instars 5-7)

and pupae reared in the laborat,ory at rùater temperatures of 220C and 50C

gave ríse to adul-ts with mean fol-l-ícle stages of IIb and IIIa and a fat
body contenÈ of 5 at emergence (Tables 6, 7). Individual-s reared. at 2Z0C

had a mean number of 157 developing foll-icl-eslovary at emergence (Table 6).

No foll-icle counts were made for individuals reared from larvâe at 50C.

Indivídual-s (4) reared from pupae at 50C had a mean number of 158 developing
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foll-icles fovary, 2 to 3 days after emergence whil-e 9 indivíduals dissected

6 days after emergence had a mean number of 103 developing foLl-icles/

ovary (Table 7) . I'ol-licl-es of 68 females collected as pupae on 26 June

at site 1, ranged from stage IIb to V, at L2 to 48 h after emergence

(Table 5). It took 3 to 5 days for females to complete autogenous egg

devel-opnent (Table 7). All females appeared. to be capable of first

cycle autogeny.

Rearing. Larvae of S. vittatum were collecËed on 4 November, L979 anð,

kept in the laboratory at 50C. Older larvae reaehed the adulË sËage

afÈer 2 months; young larvae after 3 to 4 monÈhs. In the fiel-d, under

the ice, larvae nay develop even slower, reachíng the pupal stage shortly

after spríng breakup. As wel-l, eggs may hatch during the rrinter giving

rÍse to larvae whích contínue to devel-op slowly throughout the r^ririter

months. Females of laboratory-reared larvae contained a large fat body

(scale 5) , typieal of auËogenous bl-ack fIíes.

General Bíonomr'cs. S. víttatum overwinters as irnmatures in the Sourís

River. This is the first black f1y to emerge in the spring, shortly

after ríver breakup. Larval development of Èhe spring generation Èakes

between 20 to 30 days and pupal development between 7 and 1-4 days.

Adults undergo at l-east 2 gonotrophic cycles; the first one is

autogenous, whíle Ëhe second and subsequent cycles are anautogenous.

Since S. vittatum feeds vigorously on caÈtle and horses, it is a

potential pest species in the Souris-Hartney area.

Simul-ir:m venustum Say and Simulium verecundum Stone and Jannback

Col-lectíon Sítes. The ín¡mat.ures and adults of S. venustum/verecundum

complex were collected from sites 1, 2, 4, 5, 10 and l-1 ín L979. In
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1980, thís complex was collected from sites 2, 4

made during this study to separate irmnatures or

from Ëhose of S. verecundum.

attempt \47as

venustum

Seasonâl DístrÍbution. In L979, samplíng began on 19 May. S. venustum/

verecundr:m larvae were coll-ecËed beÈween 19 ìray and 12 June, pupae

between 28 NIay and 6 June and aduLts betr¿een 2 and 9 June from the Souris

River (App. 5). At site 1, larvae were collected on 9 June. At site 10,

l-arvae were collected betr¿een 2 and 10 June (App. 3) , pupae bet¡¿een 2 and

6 June and adul-Ès between 9 and 12 June. Larvae and pupae were also

collected from site 11 between 6 and 12 June in 1979 (App. 3).

In 1980, sampling began on 15 April-. Larvae r,¡ere collected between

24 Apri]- and 9 June (Figs. 28, 31, 3i-a), pupae beÈween I and 28 May and

adults between 14 and 27 tray (Table 9; Fig. 4l). rn Lg7g, sampling

began too late Èo determine a period of peak density.

In 1980, larvae r^rere more abundant at siÈe 2 than aÈ sítes 4 and

5. The warm dry fall of L979 and the warm dry spring of 1980 resulred in

1ow water levels and low water velocity at all- sites. There was a much

larger black fly populat,íon aË siËe 2 in 1980. Again greater survival

at this site suggests íÈ is a better habítaÈ at times of 1ow ríver flow.

Trap cóllêctions. Adul-ts were collected by emergence trap, and co2-

baited traPs aË siÈes 2 and 5 in 1979. Most adul-ts (310) were raken in
2 Co2-baíted traps at siÈe 5 (Table 1) and the remainder were coll-ected

from floating emergence traps (12) at site 2 and 5. No adults were

collected by Co2-bal-ted traps at siÈe 2 ín \979. !.. venustum/verecundr-rn

adults (4 and 146) were also collected. by emergence Èrap at sites 1 and

10 respectively (App. 4). AÈ sire 5, in 19g0, s. venustum/vêrecundr:m

adul-ts (1-0) were coll-ected in Co2-baíted traps and none in animal-baited

and 5. No

adults of S.
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or emergence traps. These 1ow numbers of adults .tdere attríbuted to 1ow

r^rater levels and water ve1-ocíty.

At síte 2, ín l-980, S. venusËum/verecúndum adults (189) r,rere

coll-ected r¿ith a C02-baíted trap between l-8 and 22 t{ray (Table 9) . No

adults were taken ín calf-baited or bird-baited traps and only 249 were

taken in floating emergence traps (Fíg. 41). This índicated that

sampling probably began after the period of peak adult activity

Host Selection. Since sampling was begun after Ëhe peak had passed,

few S. venustum/verecundum adults were observed feeding on hosts. One

adult of S. verecundum r^ras collected r¿hile feeding on a human host. Bird

(L949) reported that S. venustum feed on horses, cattle, humans and

poultry. LaÈer, half of the flies reported to be S. venusËum were found

to be S. verecundum. I{estwood (Lg7g) found S. verecundum fed on humans

and horses, and that S. venusËum r^ras attracËed to cattle, domestic

chíckens and domestic geese at site 2.

Ovarian Development. The mean fol-l-ícle stage of f l-ies collected by

emergence trap at sites L, 2 and 10 was sËage Ib to IIa (Tables 3, 4, 5),

is anautogenous inindicatíng that the S. veriustur,/verecundum complex

the Souris River area.

GeneraL Bionomics. q. venustum/verecundum couplex overwÍnters

in the egg stage in the sourís River. rt is one of the first species

to hatch in earl-y spring, together r¡íth S. johannseni. Larval devel-opment

takes between 20 and 30 days and pupaL development between 7 and 14 days.

Adults emerge wiÈh ovarian fol-Licles in stages rb to rra, and requíre a

bl-ood meal to develop eggs. rn the souris River, the complex appeaïs to

have one generation per year.
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Sfrnulir¡m tuberosum Lundström

Col-l-ecËion Sites. S. tuberosum iuunatures and adults were collected

from site 2 ín L98O. No larvae or adul-ts were col-lected from any other

sites in L979 and 1980.

seasonal- Distribution. rn 1980, sampl_ing began on 15 Aprí1_. Larvae

(61-) r¿ere collecËed from cone samplers between 24 ApríI and. 22 May at

site 2. Adults (10) were collected by floating emergence traps betr¿een

20 and 27 l{.ay (Fíg. 37). Pupae ,hrere noË collected duríng thís study.

The number of larvae Ìnras too low to detendne a period of peak actívity.
Trâp colLections. No s. túbèrosr:m hrere caught in cO2-baited or

animal--baited traps, probably because the nr¡mber of adults was too l-ow.

Cnephía dacotensís (Dyar and Shannon)

Col-lection SiËes. C. dacoËensís immatures and adul_Ës were col_lecËed

from siÈes L,21 41 5, 10 and 11 in L979.

Seasonal DísËríbution. rn the Souris River, larvae were collected

between 19 May an:d L2 June, pupae between 28 l"Iay and 6 June and adults

between 9 and 12 June in ]979 (App. 6). At síres l, 10 and 1l¡ ímm¿¡u¡s.

were collected between 24 I'lay and 6 June (App. 2, 3) . Adults hrere not

sarnpled at these locations. In 1980, on]ry 2 larvae were found. These

were taken at sit.e 4.

Trap collections. c. dacotensis was coll-ected by emergence trap aÈ

site 5 (146) and sire 10 (26) on 9 June, and ar slre 5 (4) on L2 June,

L979. C. dacotensis emerged synchronousl-y fron Èhe Souris River and

from a srnal-l- creek. This suggests a uniform development in both river
and creek and a possible Èoo1 to estimate l-arval development when the

Souris River is inaccessible.
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Ovarian Devêloprûént. The mean fol-l-icle stage of 3 individuals

col-lected by emergence tTap hras stage V (Table 5). C. dacotensis is

known to be autogenous in other regions (Davies and Peterson, 1956),

and appears to be autogenous ín the Souris River as well.

General Bíonomics. C. dacotensís overwinters ín Ëhe Souris River in

the egg stage, and hatches after the íce melts in the spríng. Larval

development takes between 2O and 30 days, and pupal development between

7 and L4 days. This species was univoltine in L979 and 1980. trIestwood

(L979) reporËed C. dacoÈenSis to be univoltine in the Souris River in

1978 and L979.

SecËion B - Daily and Seasonal Occurrence of Blâck Flies in the Souris

River and Sanplér Efficiency

Immatures. In L979, at síte 2, Latvae rüere presenÈ from early June when

sanpling began, to late August (Fig. 16). In 1980, imm¿¡uaes ürere

present from the last week in Apríl to Ëhe first week in Jul-y. Similarly,

in L979, at sites 4 and 5, larvae rirere present until 15 August but ín

l-980, populations r^rere absent after the first week ín June (Figs. 17, 18).

The dífferences ín the seasonal dístribution of black f1y irnmatures

between L979 and l-980 are attributed Èo rnrater conditions. Tn L979, spring

r^rater runoff rtras greater than usual , as r^rere river water levels and

velocíty (Fígs. 6, 8). tr{ater fl-ooded low areas adjacent to the river

near Hartney, Manitoba (Fí9. 6). This resulted in black f1y levels

higher than is generally considered acceptabl-e to residenËs of this area.

However, dty conditions throughout the area during the fal-l of L979, and

winÈer and spring of 1980, resulted in spring r^raÈer levels slightly

higher than those of the precedíng fall (Figs. 7 , 9), As the r¿ater levels
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and r^7ater velocíÈy contínued to decrease ín the spring of 1980, so did

bl-ack f ly popul-aÈíons.

RelaÈíve to L979, hígher cone sampler densities of å. johannsení

and

l_n

at

S. neridíonale larvae (instars 2-5) were observed at sites 4 and 5

1980 (I'igs.2L,29,30r 32). However, only a few adults were coll-ected

these sites. Presumably onJ-y low numbers of adults emerged.

Larvae are rnore concentrated duríng low \,rater levels, and larvae

nay be more prone Ëo dríft when fewer acceptable attachmenË sítes are

avail-abl-e to them. This coul-d restrict the devetopnent of massive black

fly populations duríng non-flood y."r". !üithout. attachment sites, larval

feedíng and consequentl-y development is reduced. tr{estwood (L979) stated

"that serious bl-ack f1y outbreaks occur in the Sourís River when ít

undergoes moderate to heavy floodíng in the spríngtt and Itriver flow

príor to the beginning of bLack f1y breeding often gives a good indíeation

as to the potential of an outbreak". If correct, the latter statement

suggests a practícal method to predict potential outbreaks. Tt may in

fact be more reliable than usíng artifícial sanpl-ers for estímating

bl-ack fly populatíons. Cone samplers monítored the relat.íve proportions

of different black fly species and the relatíve stages of development,

but did not provide a good estimate of larval populations and were of

littl-e value ín predicting the size of adult populations.

Adulrs. In L979, bl-ack f1-y adul-ts were col-lected in floating emergence

traps from the first week of June to 31 August (Fig. 34). Periods of

peak emergence occurred on 1 June and 21 August, L979. In 1980, adults

were collected in emergence traps between 15 May and 9 June. Peak

emergence occurred during the last week of May. No further peaks were



62

observed in 1980 (Fie. 35).

In l-980, female black flíes r^rere attracted to COr-baited traps and

Èo animal-baited traps beËween 18 May and 9 June (Tables 9, lo, 11).

Blood feeding activíty \^7as gïeatest between 2L May and 4 June (Tabl_es

10' 11). No f1íes were taken ín New Jersey rnosquito traps fitted with

ultravíol-et bulbs or 100 watt white incandescent bulbs not supplied

with a source of CO2.

Black f1y adults remained acÈive aÈ r¿ide ranges of temperature,

rel-ative humidity, light intensity and cloud cover in the Souris River

area. Black flies are very versatile, and can reuain active, often,

under seemingl-y unsuitabl-e conditions. In this study, bl-ack flies were

active aË rel-ative humidities as low as 7"Á and air Ëemperatures as high

as 36.10C. Black flies ï^rere most active at air temperâtures between

250c and gt0c (Fig. 48, 49, 50, 51), at relative hunidities between l-0%

and 58%, at light íntensitíes between 60 and 11620 lux and aË diurnal_

periods between 1900 h and 2100 (Eig. 42). Black flies fed mosr acrívely

duríng the mornirr, ,tor 0700 h to 1000 h and in the evening fron l-800 h

to 2200 h (Figs. 43, 44, 45, 46, 47). However, hígh l-evels of s. johannseni

and S. meridionál-e also fed at rnid-day (Figs . 46, 47) .

SecÈion C - Pest Specíes and Implicatíon for Control

S. meridionale, S. luggeri, S. johannseni, S. venustum/verecundum

and S. viÈÈatum ate potentíal pests of catË1e, horses, humans and domestic

fowl- ín the Souris Ríver area. S. meridional-e is considered to be the

r^7orsË pesÈ sPecies ín this area for a number of reasons. First, in 1979

ancl 1980, this species r¿as the mosÈ plentiful- in co2-baíted traps and

attacked the largest variety of hosts (birds, humans, cattl-e). Secondl-y,
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unlike S. jôhânrisêni or S. veriusttrm/úerêcùndum complex, r^rhich have one

annual generatíon, s. triéfidionâle has aÈ least 2 generations in the

Sourís Ríver. This b1ack fly was probably responsibl-e for most of the

domestie and qrí1d bird losses during 1974 and 1975. Second in importance

was s. Luggerl. rÈ was captured in co2-baited traps, and it attacked

caÉtle, humans and horses. It too is multÍvoltíne, having 2-4 generations

annuall-y. Next in importance are two univoltine species, S. venustum/

verecundum complex and S. johannsení. of the formeï, S. johannseni ís

probabLy more imporÈant. Although both flies developed together in
early spring, aduLts of S. jdhanriseni took blood 2 to 3 weeks longer than

the S. veriùsturir/verecúndr:m compl-ex. This suggests that s. johannseni

has greater 1-ongevity than the s. vênustum/verecùndr:m complex. The

autogenous, mulËivoltine species, s. vittaËum, is last in ímportance.

This specíes requíres no blood meal Ëo produce the first cycle of eggs

and apparentl-y many adul-ts die following ovíposítion. These beeoue

stuck to the egg mass during oviposition and die before they are able

to obtaÍn a blood meal for the second gonotrophic cycle. Those feeding

fo1-1-owing oviposítion prefer Ëo feed on the inner ear of catÈle and

horses and not on the underbelly. Although thís species had Èhe highest

larval nr:mbers (Fígs . Lg, 23, 27, , the highest numbers of emerged adulÈs

(Fig. 39) and the most generations annually (3-4), only sruall ngmbers

ürere attracted to CO2-baited Èraps. This further supports the observatíon

that many fl-ies die shortly after oviposition.

The most feasÍble method for control- of. bLack flles in the Souris

Ríver Ís larvícíding. trqlestr^rood (L979) proposed that the river be treated

twíce, once for the s. venustum/vërécúndum complex and s.

peak and once 10-14 days later for the s. metidionaLe and

johannseni

S. luggeri peak.
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If only one treatment is to be

S. luggeri shouLd be control_l_ed

of late larval ínstars of these

species, S. vittatum. Tn L979,

the larvae of S. meridig4ale, S.

partícularly at sites 4 and 5.

the material should be released

made, larvae of S. meridl_onal_e and

for reasons mentioned above. TreatmenÈ

species wilL also control a third pesË

under flood conditíons, development of

luggeri and S. víttatr:m \^ras very uniform,

If l-arvícidíng \¡ras to be carríed out,

jusË upstrezm from these sites.
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Figure 16. Mean number of black f1y larvae (a11 species) collected on
cone sampl-ers at site 2 ín L979 and 1980.

Figure 17. Mean nr:mber of black f1y larvae (al-l- specLes) collected on
cone sâmFlers at site 4 in 1g7g and 1990.
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Fígure 18. Mean nuuber of
cone samplers at síte 5

black fly J-arvae (a11- species) collected
in L979 and 1980.

Figure 19. Mean larval- density of
sanplers at site 2 in L979 ar^d
curve índicate stages in larval_

Simul-íum vittaÈr¡m
1980. Numbers at
deveLopment.

collected on cone
poínts al-ong the
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Figure 20. Mean Larval densíty of Si-uul-iun l-uggerí collected on cone
samplers at síte 2 ín L979 and 19g0.

Figure 21. Mean larval- density of Simúliun meridionale collected on
cone samplers at site 5 io rgzgm
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Eigure 22. Mean larval density of Símu1íum merídíonale coll-ected on
cone sampl-ers at síte 2 in tglg. 

-

Figure 23. Mean larval density of Simulir¡m vittatr:m collected on cone
samplers at site 4 in 1979.
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Fígure 24. Mean larval densíty of Simulûm luggerf collected on cone
sampl-ers at site 4 in L979.

Fígure 25. Mean l-arval- densíty of Simul-ir¡m meridl-onale . collected on
cone samplers at site 4 in rgTgl---
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FÍgure 26. Mean l-arval- density of Síuul-íum luggerí collected on cone
samplers at site 5 in 1979.

Figure 27. Mean larval density of Simulium vittatuu collecÈed on cone
samplers aÈ site 5 ín L979.
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Figure 28. Mean larval- densíty of Siurulir¡m venustr:n/verecundum on cone
samplers at site 4 in 1980.

Figure 29. Mean Larval- densÍty of Simul-ium johannseni collected on
cone samplers aÈ site 4 in 1980.
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Fígure 30. Mean larval density of Simulíum meridionale collected on cone
sanplers at site 4 ín l-980

Figure 31. Mean larval density of Simulíum venustum/verecundum collected
on cone samplers at site S in 19dõ'l-



o
M

E
A

N
 N

O
. 

P
E

R
 S

Q
. 

C
M

L-
o

(o @ o

M
E

A
N

 N
O

. 
P

E
R

 S
Q

. 
C

M
:.

-o

õ @ o



8r

Figure 3la. Mean larval density of Simulíum venustum/verecundum collected
on cone samplers at siËe 2 in 1g80.-
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Fígure 32. Mean l-arval- densíty of Sírnulír:m -iohannsení col-lected on
cone sanplers aË site 5 in 1980.

Figure 33. Mean larval densÍty of Simulir¡m meridíonal-e col-l-ecÈed on cone
samplers aË site 2 ín 1980.
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Figure 34. Mean number of adults (a1-1- species) collected in emergence
traps at siÈe 2 7n L979.

Figure 35. Mean number of adulÈs (a1-1 specíes) coll-ected in emergence
traps at site 2 in L980
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Fígure 36. Mean number of Símu1ítm johannsení females collected in
emergence traps at site 2 ín 1980.

FÍgure 37. Mean number of Sírnulium tuberosum adults coll-ected in
emergence traps aË site 2 in 1980. :- femal_es males
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Fígure 38. Mean
traps at síte

number of Sínul_ir¡n
2 in 19961_--

luggeri adul_ts
f emal-es, -----

collected in emergence
males

Fígure 39. Mean number
traps at siËe 2 in

of Simulir¡m
1996----

viÈtatum adults
fããre%

coll-ected ín emergence
males
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Figure 40. Mean number of Simuliu¡o meridionale adults coll-ected in
emergence traps aË site 2 in 1980 females, ----- males

Fígure 41. Mean number of
in emergence traps at

SimulÍr:m venustum/y".Sg""d"* adults col-lected
site 2 ín 1980. femal-es, ----- ma1es
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Fígure 42. Mean hourJ-y f1íght actívÍty (a11- specíes) coll_ected in a
CDr-baited rrap aË síre 2 Ín 1980.

Fígure 43. Mean hourl-y flight act,lvity of Sinul-ir:m johannsení coll-ected
, ín a COr-balted rrap ar site 2 in 1980.- -
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Figure 44. Mean hourly flíght actívíty of Simulium merídíonal-e collecËed
ín a C}r-baited trap ar sire 2 in 1980 .-

Figure 45. Mean hourly flight actívity of Simulíum luggeri collected
in a C0r-baiÈed trap aÈ site 2 ln 1980
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FÍgure 46. Mean hourl-y host-seekíng activity of Simulir¡n johannsenl
collected in líve bird-baited traps ar síte 2 ín 19g0

Figure 47. Mean hourLy host-seeking activíty of Simul-ium meridionale
collected in live bird-baited Èraps at site 2-in 1980.
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Figure 48. Mean hourly fl-ight
specíes). Adul-t flíes were
2 in 1980.

activity at different temperatures (all-
coll-ected in a COr-baited Èrap at site

Fígure 49. Mean hourly flight
Sinulíum luggeri collected

activiÈy at different teuperatures for
ín a COr-baíted trap at síte 2 ín 1980.
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FÍgure 50.
Sinulium

Mean hourl_y
, johannseni

flight acrivity at
collected in a CO,

different teuperatures for
-baited trap at síte 2 in 19g0.

Figure 51. Mean hourly
Símulium ueridionale

flight activity at dífferent temperatures fcir
collected in a COr-baited trap at site 2 Ín 19g0.
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TABLE 1. Number of
L979.

Date

June 20

aduLt bi-ack fLfes colLected in attractant traps at site 5 fn

Trap No.

D1

FemaLes

410

t7

1_6

I

2

63

59

4

3

0

0

0

5350

D2

Mal-es

June 25*

0

0

0

0

0

1_

0

0

0

0

0

0

l_

D3

D4

Dr.

D2

S. merídfonale

Ê. johannsenf

S. venustum/vérecundum

S. l-uggerÍ

S. vittatum

S. meridional_e

å. -iohalnseni

9. þegerí
S. viLtatun

Species

s. meridíonal-e
---J-

H()(,



TABLE 1. Continued.

Date

June 25

Trap No.

D2

Jtne 26

FemaLes

762

l_58

i_30

337

0

0

L924

4

1

1

0

0

0

D3

D4

D1

Mal-es

0

i-30

0

0

0

0

2

0

0

0

0

0

0

D2

D3

D4

S . j ohânrisenÍ

S . venusËum/""t."""Égg

S. Luggerí

S. vitüatum

Species

S. meridíonai-e

S. venustum/verecundum

S. vítt,atum

S. aureum

H
O
5.



TABLE L. ConcLuded.

Date

June 27'

Trap No.

D1

D2

Females

Pr - n"t Jersey trap wíth a carbon dioxide flow of 200-300 ml per minute.D2 - New Jersey trap with a carbon dioxfde flow of ,óó-ã00 ;i ;", minureand a 100 watt incandescent light.
D3 - New Jersey trap with a l-00 waÈt incandescent l-fght buLb but nocarbon diòxtde source.
f+ - N"r Jer-s,ey trap with no carbon díoxÍde source or light.* - June 25th data represent s a 72 hour collectíon period (24 to 26 June) .Ten subsamples of l-00 f1íes each were identifieã and the relatíve percentageof each specíes and sex determined.

D3

D4

66

Mal-es Specíes

s.

S.

_q..

S.

meridÍona1e

l-uggerl

venustum/verecundum

vittatum

Ho
lJl



TABLE 2. Number of
Ln L979.

Date

-

June L2

June L6

June 27

adui-t braãk flies collected

Trap No.

Ju1-y L7

B1

B1

B1

July 1-8

AugusÈ 1

Females

fn an attractant trap at sfte 2

4

2

360

32

383

5

5

37

4

4

93s

2

B1

August 14*

Males

B1

B1

0

0

0

0

0

0

0

0

0

0

0

0

B1

Species

S. neridfonale

-

S. Lueserí

S. lueeeri

S. nerídionale

S. l-ueseri

S. nerÍdíonale

S. vittatum

S. lueserí

S. luseerí

S. neridionale

-

S. luggeri

S. meridionale

Ho
('r



TABLE 2. ConcLuded.

Date

August 1-4

81 -
*-

Trap No.

The attractant trap is a modÍfíed New Jersey fan trap.
and methods for a descriptfon.
Four subsampl-es of 100 flíes each r¿ere Ídentifled fromand the relative percentage of each specles and sex was

B1

I'emal-es Males Species

_q.. vittatum

See materiaLs

AugusË l-4th data
determÍned.

tso{



TABLE 3" Follicle
feeding" Fl-ies

Date

deveLopment and number of
were col_l_ecÈed from sÍte

June l_9

FolLicl-e
Stage
Range*

Ia-V

ïa

Ia

Ia

Ia-Ib

ïa-V

ïa-IIb

IIa-IIb

ïrb

June 23

Mean
FoLl-ícle

Stage

fol-lÍcl-es per ovary in adult black fl_ies prÍor to blood4 ín L979 by emergence traps.

IIIb

ïa

ïa

Ia

Ia-Ib

IVb-V

ïIa

IIa-IIb

IIb

Mean No.
Follicle/Ovary

*
()

l,Iatts and Srnt rh (]-979).
Numbers Ín parentheses indÍcate

Number
Females

84(le)

L20(4)

e0 (1)

4

4

1

2

2

25

7

L7

1_

Species

S. vÍttaturr

S. meridionale

S. venustum/verecundum

S. johannsenÍ

So l-ueserí

S" vÍttatum

So lueeerl

S" meridionale

S. johannsení

the number of individual_s díssected"
H
O
æ



TABLE 4' FoLLfcl-e deveJ-opment and fat body content after emergence and prfor to bloodfeedfng. FLles were coLLected fron slte 2 Ln L979 by emergence trapo

Date

June 9

June 19

June 27

FoLi-f cle
Stage
Range

July L7

Ia-Ib

Ib-IIa

Ia-IIa

TIb-V

IIIb-IVa

Ia-IIa

IIIa-Va

Ia-IIa

Mean
Fol1íc1e

Stage

August 2L

Ia-Ib

Ib

Tb

I\/b-v

IIIb-IVa

Ib

IVb-V

Ib

Fat
Body*

:t 0n a scaLe of J_-5, 5 ís the J.argest.

2

1

l_

4

3

3

4

3

Nunber
Femal-es

5

1

t2

25

L

5

7

L9

S. venustum/verecr:ndun

S. merfdi-onale

-

S" merÍdionale

S" vittatum

S. vittatun

S. l-ueeeri

S. vittatun

S" lugserl-

Species

Ho\o



TABLE 5' ovary deveLopment Lz to 72 h after emergence and príor to bLood feedingat sfte L, 5, and l-0 Ln L979. Fl-1es col-lecteã fro* "r"ig"r,". traps.

Date

June 9

Fo111c1e
Stage
Range

June 12

June 23

June 26*

Ia

v

Ia-Ib

Ib-IIb

IIa-V

IIb-V

Mean
Fol-l-icLe

Stage

* CoLlected as pupae fron vegetatíon.

Ia

v

Ia-Ib

IIa

IVb

Sfte

L

5

10

L0

5

i_

Number
Females

1

3

25

L0

4

68

S . venustum/ys¡sgs¡drrm

Cnephia dacotensis

S. venustum/vs¡squn¿r,

S. venustum/verecundnm

S. viËtatum

S. vítt,atum

Species

HH
O



TABLE 6. Ovary and.fat body development
at sfte 4, November 4, Lglg.

Temperature

220c

Date
Energed

soc

fn S. vÍtËatum. Instars 5-7 were coll_ected

Nov.

Nov.

Nov,

Nov.

Nov.

Nov.

Dec.

I
9

L3

25

27

30

l_5

Mean
Fol-1icle

Stage

IIb

IIb-IIIa

IIa-IIIb

IIa-IIIa

IIb

IIb-IIIa

IIa-IIb

*
(

' On a gcaLe from 1-5, 5
) Nunbers fn parentheses

Fat
BodY*

5

5

5

5

5

5

5

Mean No.
FoLllc1es/

0vary

Ís the largest.
indicate number of

148 (L)

L47 (2)

]_se (18)

Nunber
Femal-es

individuaLs dissected.

1

2

3t_

3

I

5

L4

HH
ts



TABLE 7. Ovary devel-opment
L979.

Temperature

22oc Nov.

Nov.

Nov.

Nov.

Nov.

Nov.

in S. vittatum. pupae were coll_ecÈed at

Date
Emerged

Mean
FoLl-ÍcLe

Stage

5

6

7

IIIa

IIb-IIIa

IIb-IIIa

IIIa

IIb

IIb

IVa

IVb-V

IIa-IIb

IIIb

5oc

1L

L2

Mean No.
FolLicl-es/

0vary

72L(3)

r.LO (6)

i_s8 (4)

103 (e)

( ) Nunbers fn parenthesee indfcate

site 4, November 4,

Nov. L2

Nov. L7

Nr:ober
Females

2

Age
(h)

L2-24

t-Lz

L-Lz

T-Lz

L-Lz

T-L2

12-24

48-72

48-72

L44

2L

16

L

6

3

5

Ehe nr:mber of individual_s díssected. HH
N)



TABLE 8. Ovary developmenË
humans and from a carbon

Date

June l-2

in black fl_fes coLlected by
dioxide-baíted trap at site

June 20

Mean
Fo11ícl-e

Stage

Jvne 26t

Ib-IIa

IIb-IIIa

IIIb-IVa

Ia-Ib

Ta

(
1k

6

f

) Nunbers in parentheses indicate number of individuals col-l-ected.
Non blood-fed,
Blood-fed.
Flfes col-Lected from carbon díoxide-baíted traps

sweep net around
5 in 1979.

Number
Femal-es

L2*(42)

8*

-@5

8*

20x

Specíes

S. meridÍonale

S. johannseni

S. iohannsení

S. meridÍonaLe

S. johannseni

H
H(,



TABLE 9. Black f1y adults col-Lected from attracranÈ traps at sire 2 fn l-9g0.

Dates

May L8-
May 22

Trap No.

May l-8-
June 9

c1

c2

C1

c2

c1

c2

c1

c2

c1

l"Íay l-8-
June 9

Females

May 1-8-
June 9

L87

0

469

0

Lr25g

0

2,232

0

113

0

Ifay i-8-
June 4

Mal-es

2

0

0

0

0

0

C1 - New Jerséy trap wÍth a carbon díoxide
C2 - New Jersey trap with no carbon dÍoxide

Specfes

S. venu$tum/verêcundum

c2

S . j oharinseni

0

0

0

0

S. meridionale

S. luggerl

fl-ow of 200-300 n1 per minure.
source or Líght.

S. vittatum

H
ts
s.



TASLE 1-0. AduLr fenale bLack fi_Íes col_lected whiLe
caged domestic chickens and turkeys at site 2 in

Date

I'Iay l-8

May 20

Bl-ood Fed

Itay 2L

Chfckens

30

20

23

l_1_

27

7

9

0

7

L6

0

l_

I'lay 22

Non BLood Fed

feedlng on and fl_ying abour
1980.

May 27

L9

8

6

2

3

4

3

0

3

4

1

2

BLood Fed

May 28

Turkeys

25

23

22

L5

3l_

I

6

0

5

L4

0

l-

Non Bl-ood Fed

l_0

5

l_

4

8

9

5

I

2

2

0

0

Species

S. johannseni

S. johannsenL

S. meridional_e

S. johannseni

S. meridionale

S. johannsenl

S. meridÍonale

S. lueseri

9. johannseni

S. neridionaLe

S. luggeri

S. johannseni F
H
lJr



ÎABLE l-0. ConcLuded.

Date

May 28

BLood Fed

ì{ay 3L

Chfckens

June 4

7

0

0

2

0

0

0

Non Blood Fed

June 9

l_

L

L

2

0

0

0

BLood Fed

Turkeys

3

0

0

5

0

t_

l_

Non Bl-ood Fed

4

0

0

2

L

l_

0

Species
. .)

S. meridionale

S. luggeri

S. johannsenl

S. meridÍonale

S. johannseni

S. merfdionale

S. neridionale

H
H
o\



TABLE ]-]..
hosts

Adult female bl-ack fLies
at site 2 in 1-980.

Date

May 18

May 20

Host

llay 2I

Èlay 22

human

hr.man

col-l-ected whÍl-e feeding on and flyfng about

BLood Fed

human

bovíne*

May 27 bovlne*

1

3

0

I

0

l_

0

1

0

0

4

5

0

Non Bl-ood Ted

þ7ay

l'ïay

0

0

l_

3

2

1-l_

2

51

1_1

52

62

1

8

27

28

human

bovlne*

8..

-q..

S.

å.

Speeies

venustum/verecundum

luggeri

meridionaLe

merídional-e

S. johannseni

S. meridfonaLe

S. l-uggeri

S. johannsenf

S. merídionale

S. l-uggeri

S. vittatum

S. meridionale

S. johadnseni H
H\¡



ÎABLE Ll. Conrfnued.

Date

May 28 bovine*

: Host

lúay 28

l4ay 3L

Bl-ood Fed

h tman

bovíne*

June 4

June 4

Non Bl-ood Ïed

June 4

June 5

equine

æ
bovíne

56

51

0

6

L6

3

2

36

7

0

l_

0

human

6
bovine

S. meridionaLe

S. l-uggerÍ

S. víttatum

S. merídíonale

S. meridionale

S. luggeri

S. viËtatum

S. vittaËum

S. l-uggeri

S. viËtatum

S. meridionale

S. luggeri

S. VÍttatum

26

Specfes

30

H
H
co



TABLE 11. Corìcluded.

Date

June 9 bovine-

Host

June 9 equine

Bl-ood Fed

*-lHerefordcalf.
- - 27 Dafry caLves.

I

l_

L

Non Blood Fed

I

l_

l-

S; luggeri

S. vLttatum

S. l-uggerf

Specfes

H
H
\o
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TABLE l-2. Time of day, líght íntensj_ty and
from whlch Sl_nuliun vittatum adults and
recovered aËìrl"s ¿€"d-5 i" 19g0.

type of substTate
eggs Iltere

Date

May I

May 13

l"Iay L4

May J-8

Ì"Iay 2I

Hour

1800

1800

2000

zLOO

L400

1900

2000

2L45

0900

2L40

0700

l_900

2000

2100

2200

0630

0900

1600

May

May

l"Iay 28

22

27

Substrate

rope sampler

tt

tt

il

ll

'l

tl

It

lt

lt

tt

ll

tf

r

It

tt

tt

tt

Líght Intensity
(Lux)

5 ,600

1 ,500

3,600

450

4s0

L,155

1.1

340

370

350

60

5 .1_

42

300

690
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CHAPTER V

Concl_usions

As a result of the study described hereín, the followíng conclusions
' rnrere made concerning black fly biology, adult behaviour during hos.t_

seekíng and pest status

1-. Eight species ¡^¡ere col-lected during this study: SírnuLiurn

johannseni, símulium johannseni duplex, símuliun venustum/verecundum

complex, Sinulium teridionale, iíroul-ium luggeri, Sirnulíum vittatum,

Simuliun tuberosum rrra Crr.øi" a"cotê""is

2. six specÍes, símulÍ'm johannseni, simulíum merídíonale,

sirnul-ium ltiggeri, sinuliurn vitt,atum and línulíuq venustum/verecundun

complex are potential pest species.

3. simulir¡n johannseni fed on turkeys, chickens and caËt1e;

sinul-ium meridíonale on turkeys, chÍckens, humans and cattle;
Simul-ign vittatr:m on cattle and horses and Sinulir:n venustum/

verecundr:m on humans.

4. Adults trere active between 0600 h and 2200 h, at air temperatures

between l-7.30c and 36 .70c, at relative hr¡miditíes betw een 7"Á and

8L7", at ]-ight inÈensitíes between 0.6 and l-1r250 rux, at !üinds with
gusts up to 15.7 km/h and on days with 0 to 1002 cloud cover.

5. Most adul-ts Ìíere actively seekíng hosts beÈvreen 1900 h and

2100 h' at air temperatures between 250c and 300c and at 1íght

intensities between 60 and 1r620 1_ux.
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6. simuli'm johannseni, sÍmurium merídional_e, simulium luggeri

and Símulír:m venustlm/ggfg"""gg4 compl_ex ürere anautogenous and

emerged wÍth undeveloped ovarian follicl-es whíle Siurulír:m vittaËr:n

and cnephía dacotensís !üere autogenous and emerged r¿ith partly or
fu11y devel-oped fol_licl_es.

7 - simulium víttatum completed egg devel-opment in 3-5 days in the

laboratory without an adult food source. on a scare of r_-5, faÈ

body content was 5 (large) at emergence.

8- cone samplers did not give a reliable estimate of the overall
larval popul-ations in Ëhe souris River, and of little value in
predÍ"cting the uagnítude of adult populations. cone sampl_ers díd,
however, sample the relative d.evelopmental sÈage and the relative
proporÊions of black f1_y species present.
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APPENDTX 1' sfmulfum johannsenf frnnatures and adults col-Lected fron the sourÍs Rlver ínL979,

Stage

larvae

Dates

pupae

May L9-
June 6

NIay 28-
June 6

aduLts

Substrates

vegetations
cones
stícks

vegetations
cones
sticks

June 6-
June 25

lrappfng Methods Sltes

truck cab -

sweep net
fan trap

2 ,4 ,5,
Sourfs Dam

No.

4,5 Lo4

41_3

4,5 9oi-

H
N)\¡



Black fly larvae collected at site 1 ín L979,
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APPENDIX 2.

Date

May 20

May 24

May 28

June l-

June 2

June 9

June 13

June 19

June 26

Nunber

54

6

6

2

L29

3

198

Substrate Type

"one sarpler*

vegetation

cone sanpler

vegetation

lt

cone sampl_er

It

vegetation

cone sampl_er

Species

S. venustum/
verecundun

S. venust.um/
verecundum

S. l-uggeri

Cnephia dacqtensis

S. meridional_e

S. venustum/
verecundr¡m

S. venustum/
verecundr:m

S. venustun/
verecr¡ndum

Cnephía dacotensis

S. venustum/
verecundun

S. vittat ¡m

S. venustum/
verecundr¡m.

S. vitÈatr¡n

S. viÈtatun

S. venustum/
verecundr¡m

S. vittatum

l_

1_8

2

76

190

64

5

* Cone sampl_ers manufactored
Alberta.

by Spence-Lemare IndusÈries, EdmonËon,



A?PENDIX 3. Black f1-y larvae coLlected from creeks and streams
Souris River ln L979

Date

June 2

Nrr¡rber

June 3

42

June 6

3

9

5

Substrate

vegetatfon

n

il

vegetaËÍon
and rocks

il

vegetation

il

vegetatÍon
and rocks

tt

tl

vegetat,ion

ll

t7

65

June l-0 34

9

53

20

2

41-

1n vicfnity of the

Site

l_0

10

L0

1l-

S. venustum/verecundum

S. vlttatum

Cnephía dacotensís

Cenphla dacotensís

S. vítt,aÈum

S. vittatum

S. venustum/verecundum

Cnephía dacotensls

Specfes

t_t

L0

10

i_l-

11_

l_L

10

1_0

-9..

_q..

_q..

s.

vÍttatum

venustum/verecundum

vitËatum

venustum/verecundum
H
N)
\o



APPENDIX 3. _ Concluded.

Date

June L0

June 12

Nr:mber

June L4

June L9

L6

L67

L9

80

8L

Substrate

vegetatÍon
and rocks

It

il

il

It

SÍte

t-L

11

Ll-

1L

l_1

1t-

S. venustum/verecundum

S. víttatum

S. viËtatum

S. venusËum/verecundun

S. vittatr:m

S. vittaËr:m

Species

F
u)o
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APPENDIX 4. Black fly adults coll_ecred ín
. 1- and 10 in L979.

emergence traps aË sites

Date

June 9

June 12

Fem¡l-es

116

Site Species

S. Venústum/
verecundum

Criephia dacotensis

S. venustum/
verecundr¡m

S. venustum/
verecundum

S. meridionel_e

S. viÈtatr¡m

26

3

0

75

0

l_

L2

l_

0

10

10

L

10

10



A?PENDIX 5. stmui-ir:m venustum/verecundum complex col-lected from the SourÍs Riverirt L979

Date

May L9-
June L2

May 28-
June 6

June 2-
June 9

Slte

21415,

2 14,5 ,

2,4,5

Stage

l-arvae

Pupae

adul-ts

Sampi-e Type

cone sampl-er
vegetation

CO2-baited trap
emergence trap

Nr:mber

329

L54

322

H(,
NJ



APPENDTX 6. Cnephfa dacotensÍs coLl-ected from the sourfs Ríver in 1979.

Date

May 1,9-
June l-2

May 28-
June 6

June 1-
June 1-2

Site

2 ,4,5 ,

2 14,5

21415

Stage

larvae

pupae

adults

Sanpl-e Type

cone sampLers
vegetatíon

vegetatíon

emergence trap
SIrTeeP net

Nr:mber

158

6

l-58

H
(¡)(,


