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Biting flies (Diptera) and fly-boFne -Uiseases caugh

billions of- dollar's a\'nm.auyl to ":he worl
‘Llivestock indigtry. (hrrs., 1950). The buod—nedmg huhi s
of these flies adversely atfect the health and vell hei(xg of

ll

liveltock_, either dlrectly through bloorl loss udh"uumn
¥ L]
"transmtssion .of pu:t;gg;nxc utganisms- This

results " '{d decrdasing ‘the ef‘uéunby' ofir ewe -~animal

production system ' and 'lt;'\an‘c\\u Tosh to pl‘nducets (Fal1ds}”
TN

" NRCC,. 19823 s:eelnaS. 1976).  An acdurate assessment.,
s b ;

of ‘the ‘E'qconeme' losses’ 1ncurred in I:he' c.nadian uveu:ol:k

ttlbucgble to -bxung fnu s.gv ¢

-ptesel\l‘.lx pnss buc it s 'belizved to be 1n excess of

‘100 muuan'douau prngally ,(ukdc 1982). - .

Many: s:udles hava Sean undartakam ‘té ‘determind ‘the

that a:’uck cattle ‘1n'v<:nnad‘a

species ‘of biting. fu'as“
A) -

including Hudson ”(’193;.9),} Lewis ‘and Léprinée (1981 and
. - 4t . i ;

Teskéy (1960);  however, ‘such information is lacking :in

Negfoundfand. The development -of & cattle 'mdhs::y cdn

uewfoun“and' would greatly benen: Erom a be::er knquledge

This '

of ?e spacies of bitiag: flles. attacklng cattl

required ) ac}ura;uy. asaess .thelr .ecoromic “impact o

g:oquccxon and 1f necessary, this data will be ‘needed”. to
plan appropriate control programs. In this first study, the.

purpose is :u,'d'g:e\ﬁma.‘ne -the specids of ,Biting. .flles that







*| Introduction

Biting ‘r'ii‘e- aré tmportant pests of

[he bluod—fandi.ng hlhitu af: the a{

h"

:.n “the- »lubérderh b

.m‘ :ncer- “and nuc}{ycen. only‘

. -wh-t bnth iax.l ‘take a blnod‘nnll ip the Cyclo

hlgﬁer fllll (J .and /Hatwood -196__9). lecg

o~ "blaod-faeding behlviour, biting 112 '.au»n.xy
Kealth ~and \ull-.be,lng“f 11y
(1) by

tock in’the rnxo-{ng vey

Jof 1ivestock," uuung‘

© ‘stress and anpdyance (z) .by uu-u; blood J.uu- which uy 4

- .r;ml: in nnenu (3)- by: ~uun1n; deruu:u .nd nlxunc

g : 2 reln:iunl.s (4) by 1ndu|:1ng 5y ‘Canic -hock r -ux:u. in ahzh.. .

B

Stegalian, 197610 o G s e Bl T

e d-f.rxn-nu!. -fhc:- ha

Th ‘a v-,u.ar,y .of >neg.: ve

A L lup9cts ,.on :}‘.' .Eticlancy o£ th. .niull p;oduccxon Jam -
@ 0% - mxcc, 1982) and can' be uumnriz-d as follo (1),} uced

ute«" of " ve!.g%e ;un-

nd* gm..:h'(z) reduced #ilk production

o 2 :tt;le L3 ,-on.u: of livestock ~ (4) re
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, may result’ in death. . The /mumber of _astacking
R ' livestock may- be so.immense ,’:ha: when 'a hand 18 mawover

the underside.of an animal it may, become completely covered,

‘with blood from crluhul engotged £lies (Jamhbnck, 197 3)sesr

ites™ “hclhde neczom_ .

Clininul signs xesult,ing from the
nf’ the skin meat- the 1esion,Kfocal hemorrhnges in the

corium, perivascular’’ 1nf:.1:u:1on o eounuyuln, ©and s

variable cutaneous .-nd’ ubcutnneeus edena’ (Frese qnd Thiel,

¥ R RS i :

1974). § ot T i . e
A R . . The. ‘masgives outbreaks? of  Simulium ' colombaschedse™ i
5 ' Fabricius re Glred in the deaths of 16,000 domestic antmals’

soedn Bumania in xszi\d 13 9,00 animals; tn’ 1934 1n Yu'goslavia,”
" Rumania ' and- Bulgaria (S:eelman, 1976). - An.undetermimed

black f1y Apeciea kllled :azne am&aeveuly 'xn‘ju;'ezi. qh‘up'

*a Geruany fton 1 13,:0 1910 (Jnmnblti;lnd CoLllnp, 1955).

A
‘Death ‘of catfle!l cluaed by, blwik ~flie Europe h-u nluo

.Grafn ar: Jal.

- béem’ reperted by Eckeft and P rrleu (.\975),

(“‘1‘97_6). and.Zanin .na~ aninAK

¥ " 4n'4,500 .sick and éji'aud;c."ug'xn_ £

 Ivamenka, 1963).

Eurly ae::lera in Nor:h Anariu wera'aWare that black

_iflies cnuld severely deb‘uxu:z :heir uve-:ock (Riley,‘,‘
.1887),  In 187%; the atate of Tenneﬂ@e alone *lost ssoo p00

¥ J
.worth of livestock from _thé . nttncks of C.negh!.a gecugxum

(Riley) (Lugger, 1896). At one time this -peciu, ‘was  the -




e f . " most importnnt pest of cattle in’ che Hississippt Valle:

Ll . Jemnback, 1971)\.%1 EYCRnELY). an r.le:,.ho'-‘;sas\

)lnc:eaeed pauuunn and | the cqﬂ:tructhn‘ofv‘ levids Thds
3

reatly cedicain Aty (RueTE (Japes and ' Hatwood;

19 83 Hnshburn,

t.of cacci

l.

The’ most! ’1mpax‘tant\'pga
& 32 ips wadterna Canada

& . 1977a).

ago’ as’ a

Sim\lllum arcticus

Hearle,‘lQJB)

i3 Y = :nm el 06.0

h{ls -gzes:;y decruaed N

1ujac»cdd (y_ndeeﬁ # ,1969.

"Post-mortem exumfmi’ion D3 stclel Killed” ‘sugggnted £hat o

‘ddath:  ugs, . due”to nh.ﬂck and’ dtuct toxic action (Rewp=1 and




% production will ocect

* Arnason, 191.7).' o 3

“(hredeen, 1973). - . =T e @

; effec:s P

'decre-uéd grazlng«tlme (Cupp and Gozdo

++Ten a;her specieB of hléck fliea are :onald!red \to he

economically. ) 1mpnr:an:‘pasts of, Canad;an 11ve!tack~ These_

1aclude P:ﬁsimulium . fulvam (Coqullle % Slmuli\lm Eri-se\ln‘

L defoliart “Stone ‘and Peterson, and s. luggeri

i.n ‘western Clnlds, vi::atum

venystum Say, s. de.céxum wa ker, .and S,

Gast;.%and " Ba ' mimfum ASyne

‘a@a - arnnsr\m unuou‘?r in edstern Canada

"nepu;ed black £ly actn;z‘ks» »’.1;1 also. have ‘secondary |

on.  animal . roduc:ion systems,. .which  includel

decraasad wilk production, Weight loas oé deuaue"d 'weigh’:l'

gaina, andr raductlan- in bl‘eedlng uctlvit‘tel (NRCC,'lQBZ)

attncks, “cattle stap guzmg " and

During’ henvy bluck\ff

teither. 1eave the pa u:é, fo seek zefuge An Barng aud ocher.

hulldin.&s ur huddle coge:her to p:o:ec: as much Lof. ‘thelr
»

badden® Aa pouiue from \slac!f fuea (Andntsun and Voskuu.

1963; F:edeen, 1969~ Gollnl et nl-. 1919;, Khln,»' 1931)

ns decreased . :weight ~gain \a»nvd milk

Under " .such cpnd

‘us, i Fesult oF high;blnn_db loss . and

“al. (19735) feportéd that jcatcle p:oteqted itam bleing  fly

attacks (black E‘.ieu ~and mosqut:one) gs.h\ed 131 more weight

T qiithan those exposed fo flies: Decreasad grovek gates have

. been recorded ‘in. pastured cattle during outbreaks a£ S

e

e 1953}. Muradov et ..




. - 5 ® Y . T B
. arcticum . and s. venustum in western Canada (!redeen, 1958,

/ , 41977_54,_,;1;.;&. wau).“ Fredeen. (1951). lgen i ¥RCC-(1982),

: >
.‘moted that c‘.1vg.\.ubjecqed to. severe hl-ck f1y’ .cg“k-

_ % ... veighed 45 kuo'.nm ‘less at

'u_ug :1\“ _:ru_n :h-u

g caunte:parr?"'ln areas vhere blaé

len were. mu

4 . nimerous. &&n (1931) found that ' although - un rotecnd

2 dac:anud or ceased..

Serious 'a:u:ka’. black . tue- uiu,nvn;é i, cause

LTk * prodostisn .(Andq;-gn and’  Voskuil,

11963

F4 . Ilun:gr and Hoorhoule, 1976:‘

Jamnback aid Collfmsy’

.- A cow’s uddu may be 80 uvuuy bitten :n-c .he will’ r&f

fo accept a -llkin. machine or nurlinx uu (Tledeen, 1958;

ih.n, xsax. ‘Ryan and éuchu,- 3

, also u.uu in -bor:lon, * late® . ralwing S

lace®. Telving 2.
! (Preden, .. 1969' J--nbu:k :
i ] : nu.chie, 1987).. The <hu=¢~.

a1 neenduy n:eu;onu “and .acmau:n (And-r-un cnd

1963; Buzghud:

thereby= Lncre:

of ' black .flie

nrogmd_. __:hu‘_' heads | ¥ a: cnr.:,ln' edcpnux;u\_‘

btdmpeding, .which leads. to. {njuted or " dead .nu-u and,

‘damage to -feices “and bulldings (Fallds

% -
measures also  incre

cost. “of iivestock -prod'i-‘c;z.&n e
ik Vg 4 5 " S e
(NRGC, 1987). . vet 2 -




as . by,o:he: biting £1

revenue from, future Il‘ui‘tuck‘endeu
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preduc:xve ener

bl&ck fly outbx‘elks.

S ltves:oek veifures in

v ‘ad}uuou; Losses

les, .are inef“cien: .}.and use and 1"&;:’

1np\|!‘red by black fltea

“‘ts (nncc,

1981). [

uesl:ern ﬂanada some livurock p:od\lcers hnve shifted to laln

) zhme ptopougd mul:i~ntllion‘d011nr

nbt:hem

en:repnneuzs when wa

. ’\bf 1esLimpaﬂ 0 cd
»
vectoin g diuanes

. 198;2‘) and ho:sea cn

s-nada

deguaute con:rol nead
L~

fues cgi1d nof “he ensur.g,d. .;&.~

] la “'tha

dlaat ;

»k

:ale " '-dg

to ""11vu:ock (Jg}nh ck

nciude, nlnui nma:am*’ f""“ (F-uu 5.

wete

ures, L for bi:fnr"

~

};lack

1980'

,Ahaudonedy

flies

'by

e
1973).].vh1ch
nxcc,

955), Leu:uq:ozoon of ponltty

o "(l'red‘en,, 19773) dnd posaibly the”‘ viral diséases eaul:ern

s equing’  encephalifis

C Ferris et ale,

wolqui:o -:nck xn :ha Uni:ad sx:::eo alsne'us

be 325 million i.n 1965

.
_redu’n:tion L wuight

(EEED we‘stern equi

19553 s.nm.::In et al.;

= ‘x‘he—annuul loss “to u::ls p:odu:tiun

) of whi.eh

Cusoa,

TN -mil1ie

1.965 )

ne egcephalitis

on ‘wag

'l.'.ar]e

.areas

and vutculu 's:una:lth"o}\ equnu (Anderson et al

due

1116-7', aeen i,

lttn\lned ~to

»t 0

gni‘nu sl '$10 mill!.én-ln r!.b:uhle to =

of
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8" greatly rezuderl

axumu'n, ~1878; 'Q
- Alber(- :.n 1371, uis, =

unproximlf!—ly .$2 uillio

in 1n,: px\ducunn auong pa

cue-(,\uxoﬁ‘, 1973). A #1lar outbreak ' tvo,

incnrted ’losnen __uf $307 m11lion = (Bixon, *

= (1974) > leen ln HcLlntock und Ivaraen 197! i
i e v
3 = Haulve mosqultu a::uks wnl_ uuse cnl:tl.e‘ to
-’ 4
e fahung (HcLLntonk‘ ﬂnd 1vu.-su, 1975 conseq -nnly uu’gh:

-
e

repcrz!d (’M

; a :wo—year uudy

1 \:«*‘-‘:“u . (Apgus~ aud - Herekord) et on’ lov_‘vurgy

mo-quuo_ attack

ga!.ned mone” -~y .1 ght -pet head and !old Eor ngutf;cnuy'

n;m\u (s0% roughaq)ﬁ) ol grocpited fFion

B Gttty N hand, .msquun» attacks ‘poilky
_WJ:' e Ny B gona

'm,.:;xn}.u,y‘red“ced the eco’-’mmu value - 6f steers | €ed om

“highvenes: figloms (zox coughige). .Ehis - sugges te that
o Fhe

wamn: 1ouea na rrud by mouq‘ﬁito atucks ass be ac leds &
e “

o8, rs:i; Cauiron ,

Mor a:onamuany unfeaslhle Ln chesc locazton- ° jAn:}xony- anWd.:

hlgher pnces,:hun unpro ectad: s:een s0d: ‘on ‘ehe same . .




lo.us 1-\1_ veJ.g_hl:

e . required o~ cause.’

(19805

K . "Th{s"" indicates . :hg,

i PRI gepetic in¥@ptigations direifed:
* D -, of breeds-thut. are resistant:
b :+ _bhloodsucking - arthropods N

. Texpected quickly and costs of<such’
K be high:"

“lodg . termi,
he, deVelopment

i At “the pre’-en: timé, “thera -are.’
g : et 3 &

consequence which are transmitted to nnu’:e_,b

ser w7 Camda (NRCC, 1982). However, mosquitaes are

‘pechanically ‘tranamit. anaplasmosis E&"% .::lL in :he. Unuea

Stafes (Steelman et and #¥s " known to “be.

-Tﬁol‘aguu vectét‘ of au: anley virus t6.cacele ‘and o:hu'

’-anﬂals 1n\ Africa’ (Had ow. < 19563 Hul]i\'l:t,_ t956).

i .-tbavir\ll

which 'cause EEE, WEE

encep\uuu. (vu) in ’Aquxnu- are; vectored by »nuna}éuuv“

mpeclieu at molquil:cel (Enrwll

19693 anu, 1962; .Sudia an 'a;‘-_,li_u_).

unei-n “( 5}.50 belj

4 d1sadsé  equine s.nfac?ﬂ.oun

mom‘ulton!

Ay 1943)




attack | _mammals,:

: :he Bovldu; (Clttle),

& (:umelu), and ‘man (d_y.v_uu s et
atriug %

Lané, >1980), but will.

y l:l‘.ack hlrd fcxenne::, 1960;" D. Davies,” 1959)
« § g

(cnvala et als, 1972).,' These flies are

'be an ecpnamicully g 1mpo!’tnn: ’ pu‘: CTof

the unnual 1oss to the- Amariun ea:pla 1ndul:ry

aione ‘was escimnl.‘ed Sn 1865 ‘at 360 'nilllon (USDA, _1965).

2="=senl‘t-day louu cou].d be: expected tu~5r=a:1y exceed this

o 'some ated the - Unteed S:a:as “tabaiide 'ar‘e.

(u.luef'
< nsidered the nunber dne paet of livestock (Pac’humln. 1981;

et Putitp, 1931

-
ds :nks lnrge bLnud—nells from their

slééd' /lou'a

in damen:xc animals may: comstitute

lrwnod.. 1569y, 'ne._ .mu..r.', of ‘hld’nd ;]

rom 75 cc ‘tor ovet 350, ce ,p.: nninnl ‘pu

d‘ny,.vdependlng “on :ne species present: and t:hei.t abundlnce

f‘ (Clmaron, 1926' ; Eallandlr .lnd Hrlgh:, 1950 Philip, 1931, ‘

Talhlro nnd Schunl‘dﬁ, 1953, . ‘Webd lnd Valll, 1925). None OL

:h:-e 'est’.mate- anludea blond which axudes from the bite

e
s, ‘agrer fne f1y has Tefe, which mny ‘be as’ augh: as was x‘emqved

by the f1y, ltielf (An:hony, 195 Haccre- v

'1940).; The_

1irge yo)m:l




Sehwardr, 1'936)‘.' ,' g e B B AT s

gl : ~T-b-nll‘ll ciuie uve.to‘ck gu.'z' .nnny.'nce' and under ° - -

o A
~ . heavy attack, livestock: will-’ “cease ‘grazing and seek

protecuon by. crohding :ozecher ln an -ffon to reduce the

' lurfacz
e

rea rd to :hele £lies (Jone i ané Anthony,

4

+ 19645 Lewis and Bennatt, 1977; 'Lewis snd Leprince, 1981;

Ander ai,' ! hu.u:. 19‘35). These

e Magnarellf - and 19805

or 'tnjury ‘and

s£all,” 1962; A -nd*ﬁell.,' 1928) “w, TeentEl TR

35 cnd dacrenlad vxuu:y

uused N by blood Luu -from t-h-n!.d ,«ltl:lckl, .re-ult in
B JE decreased-animal productivity (Anthéony, 1962). Tabanids,

. R
have been reported ty cause decreases in. -uk produ::xon, in -

gme.cases as high as,100%Z (Chvala e: .1,, 19n~ Decker,

i~ " 1955 Howard, 1916;  Pechusman, 1981; Zumpt, 1949). Not
S " fonly' {s the quantity, but also the quality of milk produced . .
. o ) o :
reduced. (Bruce 'and Decker, 1951). Decreased weight gains A}
P . E

‘aceributable to tabanid atcacks

re: also,  known to. ‘occur

i = (cnrv-n et al., 1972- Hearle, 1938). According to Steelman

LN (1975). further ra-hlr:h is. naedtd to show whethér xiveu:bck
“are " able’ to “make . compemsatory gains im body weight, after
. - s 25 ¥ TR : ", = _ e
'+ ., periods of tabanid attacks subside.

. . i : - v
T 7., Tabanids are known to tramsmit ,both mechanically and..




“biologically + numerous diseases ~of livestock, ‘excellent

summaries of which are given by Anthony (1962) and Krinmaky
; . .

(1976). B

5. Sand n;‘n’ (hnuy: Cgl‘ltcpogonidne)

Three genera, Cuucouu, Legzoconég; Tand Forcipomyia
(Lalio&ele-) :'ed on w-tu—blnodad vertebrates (Kettle,.19%62,
1977) but only c..ucuaeE are considered important pests ‘of’:
Jivéstock: - AlcHBugh-' :Culicoides are knmm :‘u' irritate
livestock (Haarle, 1938; ‘Llndquiat and chuffie, 1956), the

s in

greatest - lo production re-ult\ from the

vu-u-e"u, protozoans and " helminths which- they  transmit

(Fallis, 1980; RKettle, 1965; Steelman, 1976). Cilicoides

are known to vector the viral diseases” bluetongue to ;‘}:En

and .sheep, (Goltz, 1978; TRy L — 1969) African’

horséd llcknen- (DuToit, 1944) and ephemeral, favar ae catele
|

(Davis add Walker, 1974s,b), filarial iesatodes 56 horses

and cattle (Fallis, -1980; , lattle, 1965). - and Akihl’ to

poultry (Akiba, 1’95.0, seen in Rettle, 1965).., * - .

N ) £ a S

. 2
" other Biting Flies _, " . L

" , * S

twill attack llveltock, luch as horn flies ltlble fl!.’hl lnﬂ

tsetse, these species are auhu'.bun: frun'

T
F Althuugh =hlt. are: o:her species of blting ﬁllq- uht.hh-




ma(eoroloélc

. Kettle, 1977; .Pechumin, 1972;" nobu‘:'

¥ ' '15

Newfoundland or occur’ {iu 7&1“” low numbers, (Bemnett, V'

pers. éou-., 1983;°  Colb pers.  coms.,  1983), and .

therefore lre not diucusﬂed in the Litetature Review. e

7. The Influetce of Meteorological Conditions :

Thé"number of host ‘ag’ well as

eeking biting “flies

their blood-feedfng beliaviour- can be greatly affected by

.conditions (D. bDavies, 1952; ~Fallis, 1964}

M78) which :hlxaby

influence the impact that” these flies have .on animal

production. For example; .low temperatures ard high wind

speeds tend fo ‘decrease the pumber of  host-seeking

si

?x_u-, whereas “‘moderate peratures -and 1ight winds

ly

have the opposite effect (Lacey ud'nuu., 1977; “Wolfe iand ’ “'
O |
Petergon, 1960). AI lul:h, lillull1.dl :nuld bg exp:nted to be of
|

detrt to. livestock duripg rrx.e. of | ‘I.i:v' i 5t

témperature. and .high - winds than 4t times Hhen .-oduu

R

3 -’parncwre'- nnk\kﬁ.zh: winds prevail. It dis !.nport-nl: .t_.

con-ider axi-:ln;\veathet r.nndlzlon- vhen’ elllng :h-'

. impact of bd:.n. flies én livestock. and: planning con‘ttol

b:iteglel . i




_or. periodlcllly u-pecn 1,

B. BAITED TRAPS N i ~ /\

1. Animal-baited Traps ;

sed to collect adult biting  flies

The various methods.

which are: attracted - to antgal ho have beén extensively -

revlevedrhyvlram'(l‘)»fﬁ) and‘Service (1976, 1977, 1:950, and

th‘{‘ fnllnvlng lccounl: 1s°a brief summiry o '_:ixeu review

2 Tradi:ionully,. -heu have ):aen :hre- _' bau.c :upp'n‘g‘ .

flies at:acking both’ wgu and dplul:!.c»nnimalu 5 rpé‘

Simplest . rautricthd to-

volves tetherd :h wal’ ndar tuds
"tnvolve tatleiiog e“i /u study ¢ adpded
1uc-u:on -:o),lu::or clthu‘ unaln. vx«:h the. -'ﬁx-

nun.g flies as they land.’

--:h- animal. -n.. --jor prohl!‘ vx:h ;this techntque La :hu

and 5&01_"' of flies collected.

__dapqnding H

‘entrance  int

influcnca_ . ;h; Humber.

The sécond method commonly used consists ‘of placing the - .

an englosed . tructyré composed of ‘either cloth

(vea ‘ngu) or. " wosd_ (stable’ i‘_'d Magoon' traps). PY:

X ructure s provided . with v-gzop- forms ‘of entrances -

- the specific , design’ vhtn:h‘ ‘allow, the flies
5 - N

the structure., After a prade:srninad length

of nm. the cafucmr enters this— “enclosuré: and éollects

az1’ flies _ present. Although. the ,use of" this  trap .

effectively removes any lnfluenca the collector way have on




the trapplng teuulta L: crea:qs several naw ptoblema- These ~

e inclyde: (l) severe disruption.

&ehavlout - of Elles once nside this encloa“

least some casea, “entrance’ ut .thla enclos

2ceidental” or in respnnse * ro. uhel:er ud not .1., result of,

a::ucucn to ;he hns: con:nine, wtthln and (3) _muny ‘_flies_

+will not en[er “such xttuc:ures.

E " A third method “Which':has f,req‘uenél; been used

calla:z tlies a\ttrac:

bin'ng

gmail mammnla -u b.u. Tha animal hus: s ysuau;’? piaced £n N

a;” cage cnns:rucced fmm chicken, wire or hardwaze clar,h and

expaled to :he bitin

fly

populations After.

., cage cona‘:ruceea, of wood . or -ucteening over

/ . Various -methods have .been emplnyed to: “remove the:adult

biting f£lies from the large'r uollectlQn cage.  .Descending

Wetd have been .generally 'used for larger animals such.as,

cattle. ” Essentially,” they. consist & large temt '.u-pmided

~" several, feet nbove the host which u peritd cally lowered ‘to

complately entlése. the ‘animll. .The _'collac:or :hen enters: -

_the tent and aspiru:eu the fuu that wate Etracted to. the

host at,che time the tent wag’ lcwated. * The majot‘ udvuntaqe

of. closure- traps is that the anim-l undar study rE expnsad

to the adult bitihg fly population’ in “a .relatively normal
y i SR o
ok T T : o : >




s not severely diurupted. uoue,ve:, the suspenslon ‘of

manner and a3 such, the hos: Teeking ac:tvity of tth;'flien,

deécendin& “net . over an animal bait, e—speciﬂlly duting

\
dnyugl7 WoGES: When) Shadows lre cas:,-;may deter twsc-reeung

flieg, pa!’ticul rly

‘e che* hoit has heen

'cove:sd ei:har by ‘the closute :np

st g Ha Yy other techniquu have been employed tor asseas ,the
; i

delnendi.

‘thése :edl!uiques can, be found o - Btum (1978) ‘and ‘Service

(1976, 1977, .1981):

2. ' Co, Traps . e, gt E LT
v n By .

Traps of various designg which“empl'oy‘.cd- (efthei: from

-&ylindér - tanks. or ary~ ice) have ,‘been extenslvely used to

‘1978 SerV!ce, 197,

* .jcollect hos -.aeklng fuezr (Brlm“

1977 ; 19&!1). These traps. though affec\‘.lvg for.the s:udy of

hos:-/seeking‘activlty do " ng provide. LHEOrRAETOR  (aW,
< - . E |

blood-feeding 'behaviour __since ;1living  balt {s not usually

used. e

or” by the - dgscendipg'_'

e num'bern and quuu of adule hitlng flles a::acking animals, 7
g~ upon the animal unﬁet ,uudy an.g t;he speciflc stms

of t the 1nvantlg|t10n- ot decamed 1nfoimatiun regurdins )




nppruxima:ely ~1s km west e s:.' Jb\m s on’ the Trans-canada_

work .was conduczed fnm 1u= sbrlng ,to late sum]ngt of 19&2.

\locl:ed lpptoxlmltely 40 .m npan, uau plued 'tn'‘the: bordci"




. ,Cattle-baited .Trap L2 5 .

3 T (;) Trap dedign ~ Sy,

: The cattle-batted frap was designed for this study in .

PR * an attempt to meet two ctl:erix‘ (1) to. pruen: ‘the bait to

:he aqul: biting fly po

alatios in 'a Vrelltlvely ‘normal

; R § o ) ~
ad . _manner‘ _wi:hou: = Khe presence of a collector or.the—use-of-

encxuaeq and/of'suspended  structurds  which' may, fhfluence

, ot host-@aek!ng accivi:y,ﬂ,nud (2) _to provide information on’

.blood~- fqeding héhavxouz 1n a: fieid sl:uatlon.

The' ca::le-balbed trap  conalsted.i of. thiee. .mafor '’
A, : TaS §

ompnnents. a metal frade; an attached collnp:ihle ‘tent,

Tana’a wooden stable to ‘conratn the’ bovine bait (Fig. - Ya)

was conuzruc;ed of severs ;'sections that: ,

fhe " detal’ frame

ceuld h; hal:ed :oge:her cp,permic easy :r.nspor:atxon to‘

and from :ha field. Zuenullly, :—he metal* fume conuugd

PR of 4 rectangular ‘base with :hree~hnoyu spanilias mccoss zh=
; e gk
1 e o - * o
¥ widch of\tha ectangl’~(? 2b)._. Ty

; T
'y The bise uf the uetul frame Hus c.o1 utructed from -"fou

straxgh: lenxths and snut t!gh:-nngled cnrner pleces, of hia Sy

o xne:er gllvanized Ataal piptng. When ‘boltea together:

| Witk electr1c=l : condutt .connectura, thase pleces:fprmed a - -

5 o v rectangle’z i w by 3.0  in si2% (F1gs. 2¢,d). 'The _three

‘hoops Hare made from 2.1 .cm dianetér clnd type steal piping.‘

Each huop messu:ed z v e the top of itg arc and cnuld ‘he

[ broken  dow

tho two ncrnight stde  pleced sud an upper




\approx{mui'y ‘6 tm smaller: in.&ll dimensions’ ao\ua “to fit' on

wouty 1

"’Fimgs so that the ten: wbuld heiig by these.rings from the :

sgdien Ty Qe =

D 5] »” -
curvature. . To - support, -,:hs three hoops in an upright

position, su breces’os \soupling SLe, each measuring L3 om

long with ‘an lnsida diandrer of 2.4 cm, were welded .to '‘the

uc:anguln base, .’:' varfous points to act as hoop sockets.

(Figi, 2¢,4). *hé ‘tho, ends of each hoop could then be
- L @

g

fiered ingtde €he hoop'sockets.

The ,collapsible tent -was - custom-made by United Sail

hn‘s, Newfoundland, and was coustructed

Workers of ' St.

from mosquito netting with a 30 cm wide. white 'sail . canvas
. e : tdes white ve

‘bottom border (Fig. 2e). . Thé shape’ of ‘.the.’tent was

complementary to ‘that' -of . the: metal ‘fréme. but  “wa
¥ ¥

“the 1inside of the frame. * Three '8 m' wide atrips .of. niilr

‘canvas were also sewn to: the wene aabh that o eanvis strip "«

o W pouunn direc:ly unde’n each hoop-of the

metal frama (Figs. Ze,f). Tuenty 1.5 ¢m dlanetet brass

eye.u wgre 1na=rr.nd h: each canvas utrip and rch eye, was in

tikn “cied +Eo, a5 cm dlameter ‘metal ri\(l’lg. 2£) .k
i

weralihosp wan guided lhxough its approp e set of ’.':wen:'y

nside of - “the metal frame (Figs. 2e,f 18):

The. . atlble which ccntuLned he bovina Buit (Flg.

was hun: from pleces of "two by fours" and mu.ured

with a swigg gate” te
TRaRS BpRme




Intctally the \collapsible tent 1Ay folded along’ the

. bottom of one long side of (he udun.ulu q:il'bué"u'zh 7

the canvas border of ‘the -opposite uue 1ying uppunou (!ls-
2a). A sleeve was sewn along the -nun bqt:ou leng:h of

this leading canvas border. Inlarked uuo :u. ‘sleeve was o

3.6 . long copper. Fod (Fig. 20) sntch when’ qj?‘h botk.

ends; pulled and holsted ~across -the ' metal ftlug ‘to :'the -

opposite side, pulled’ che cnlllphihle tént! ul:h .u (Pig.

, With

zlt) to comple:Aly anclo-e :ha stable -nd havine b-i

a n’.n!.lul _amount “of practice, = :hi hovln- bli!\no\\l.d. be

- or less.

< Once the tent was the ’upJ p'ouu'on (Fig.'

dddicional. 30 cem wide strips® of,.satl canval - s€dn to the:

- " bottom 1-n.:h of ‘the canvas border oh all 'four sides !orlud

f)‘XPB 1y1n5 flat fo “the ground :oppl.!ely arouid the inside -

‘perimeter of the tent (llg. 2:) \ Th

flaps’ “prevented

_adult biting flies £r :r-vlln; out from under the ten A’

collecticn Jrposes’ (Fig.

A Ho

this bull® v
\

beginning h months of

‘metal zipper agus into onme end of  the- tant aliowed  the.

as_ the batt. At the




stable

"ﬁe’aihe: 3

exposure of 10 minul‘.gl, which , will be: rd

w - > ) &
e o = s —
- 3 - . )
¥ - 23 -
. . L) & -
. 5 » .- - a .
= w ° -
- s e

ud wetghed® approx4ma:ely 160 th,-’knd 10 months uld and

approximately 250 Kg “.at. the end. At xhe start 9{ !-ch .

zrup(:ng sesston, the bovine baii was led+ from the bara

(Fig. 1) to. the tattle-baited trap, (lpptuxj.ulltely 30 m)

and  placed uu_me the stable.s . During this’ cimy the
“
couapsm.e l:e/nk was 1n the, down p‘ﬁ tion (Figh e 2a)._ The .
\ - <

hud or :h=~ bovine batit was, tethered co"":he £¥ont of the =

jorezent; excess movamen:», and huy and watek were

provided. Onca “the boviné bu: wa: ucuud 1/:1' tHe a.tsble, -

the collec:on would deparr. a d I:ake »up n poul:lon at ehe

u:ion npprcxinn:ely ~20 m u(,ny,:].euvi.ng the™ vovi.ne

b.u ,eprua o< thet adulr. uu.ng,fxy populAt:lon.: After an -

:eu.:‘” a -

collectors wauld walk upeedily to :he o
1, quickly hoist the un:' uver" the =

coqpls:ely encloae the bovine ‘batie” and attracted

' !énr. i

Anocher w-num:e 1nt=x~vaI was nllnwed -E:u €

was 1n :ha u-p po'sition :o permit any blood-teeding flies to
e e v
finlsh .nu whxch time jone of two- :ollaccors ,woula enter
x | s
+72g) and :emou all cuptu:qd flifes.. Ten

‘the ent (Flg
minuten pere also: 9«1;‘0:‘“(1._ s collent-!,on-—purpogpu (see

helow_ for Vneilec:ion prw:,edure). After  this nollectm

interva the tent was ren,m--\ed to :ha down poslti.o‘n und :he

boxine balt once ~more, exposed. 60 ‘thlat the allpqed :ma

b'e{Q;s the beg!.nning of ‘one nmple time to nhe baginnxng of
~ i

. g w - o8




* occurrence of adverfe wéather, this was not ulwxys ponulble.

_ sample times ~vili ba referred €5 as :a \com‘ue:e

times) - were

- y ]
another was .30 minutes. The boyine bait was exposed twice

agein with a toral of four sample’ cimes Jbetng completed

during the course of one :zapprg ueeslon. A complue set—

he rafertid =

'ere three such .

a \sample pqr}yd";‘ Iduuy, there

periods in a day, a. morning, uftern‘oo.n..' and evgnimg sample

period, ‘each ~with 'a .set of -four-

mple r.imu take%ac

predeterminegd ' times. . ‘However, . due _‘to. the freq,uenl:
AT, z b

‘A day fn which «§1leétions in ali threb sample ‘Pertods:

(mofning, -afternoon and gvening) were ob:;.x..ea"- that 15, 12

to an: l'n‘s‘omi!'lete “ntwple day" in whil:h

';i1'_ three sample pe:l\nds (12 _aampl.e
V
"de to conducf

" vas rarely

,.slight

"nuu,cbunu "". \und-vuuum (Flg. ] ,3).

modiucannnn _’w‘e’rel nec;nur‘ fo ‘pegmit ‘its “use’ as  'an

270

electtica—l field gpxrl:nr._ Thesl entatled the  removal of -

Ehe filter 1ocn:ed at the du:.l “end of - the demchahle

nnzléw the @:anul— £lap near ‘the apex. Inserted tato .
the Dpeningvvof the nou.zl.e uyex hu a tectauulur colle,cting

bag approximately 8 ci by 15.¢m tn 8ize (Fig. _3). ' The




opening. nﬁ*—:he —collecting bag cotld be uecured to the noz:ln

apex by x:wo “emall fla-ps which nouizu,e

fnmed lﬂck on%:h_e

with- -an e;.suc hnnd.

collatcxgn. the. ‘?ag

ERE T
sealeditth ysprg

“AL11 biting flies /cu[lect

cartle~baited trap was

fofe the last' (or

fourth)., ‘e»&n‘i‘n_g' ’_i;mpl tim S coun:nczd nﬁprnxﬂia:ely at. L

2 Yas sCisbe nvlllahle. “In‘order
i S

5 nu: :hroughou: the

‘:'uppxn'g ueason.: en'g nuuber of houu,, after a refnence'

lu‘cl‘l (c;o' k) c;mnf

. 0t00  or’

0 ¢ hduFa’ ln»ndatd gumue “time - (sST),

therefore one hogr -fcu“em local tiie would be 1:0Q"hours - -




. ©.SST and 12 Rours after this local time 12:00 hnu::bss’r.’ The
local time /6f sunse: '{',a]z'xu throughout the sp:ing ana
o uummer, and th‘ereforz tHe timé of the- reference _sunset would

L a.lsc have to be altered. This was accompliuhed by se’lecting T

o :he local :me of sunuet on the Sunaay of slch week _as' the |

referance uunset tlme © (0300, or “ 0o hours SST), a:eund’ ¢
L

2 i vhich au sample. times fo: chn: week wuuld be based. Hlthl.n

orie. weak the -diffeluru:e in the 1oe-v1 time of sunset, from =

I'D\mlnu:es .

use  of s:andnrd—< sunuet time eﬁfecl: vely posltioued the

ﬂ“}';

begznning €5 end wnu).d rue.ly yary b{ mor/e_nuf

Laac e,vénxng .mpu tide throughout the trapping seasom. ve:\y .

F l:léje to sm&set. - v . ¥ i

“7, % .iTable ' 1. .shows , the ,standard: sunset .times ‘and the

w0 .Lppfox‘:.'m':e"iyv “eqiiivalent

1é6cal time ‘used in this stud

Appendk‘x-'k-} gives " the “exact local’ time;

. zefeze’nca'_ sunsecL Systematlc trlpping as the. ,

- . timing systen was nonduc::d on select days. Erom Hay 26 to

* Avgudt 25, 1982: - . \

jf(fng flies éul‘l‘ectéd
tad trnp were-, ctually at:ncted to the

N hovine hn: und uqt ‘the.: st:uct\ltnl cunfnrmltion of the - trap'

“tHe fouowxng petios :tlals ‘was 1nnuzed. .0n July -
i .

- itself,

s 4 bteen the mpm; 8 'and afternoon “sample perlodl, /the
' / to e v

et I8 g o



T4 < v ] ' 27
B o . . ) Iy ’ ’
bovine ‘bait “was placed in cthe trap and left for 5 minutes,
. after whigh the tent was holited to the up position and all
- flies captured 1y the :up were removed. 'l:he tent was _then &
| .dropped to the down position and the bovine Puit moped to a-
1oca:1‘or‘|‘ approximately. 30 'm. ‘away. The tent: .w’as :hen -

sy feturned- :o the upright position and all flies ‘that my have

@ 'béen atttact:_ed :o—.:he immediate vicinity by~ the bovine bait

'during 1ts removal” v_'ere ‘collected. “ The : tent was agaln

y om T ra:urned -to the dowh“position, the collector left the. . -

\ . . 5 i
_r.gapping,.area, and.. r.he -:uula-baited trap . minus ‘the = bovine

balt "'expu":ed for. 5 mlnute Afrer this 1n:qr6:1~‘:he tent:

R in brough: to .the-up 'positiov and all flies ’cnp:ured E
weré removed. The bovine ;buit was again placed dn the’ trap

- 7 lnd :he enn.;re n-lu repan:ed. Thte procedure was repea:ed

\ . cwice . agan *on~ July 7 and JuIy 8, :huu giving a :o:nl nf 6
¥ \

I " trials with the bovine baia‘. present .na 6 with i, absensy re

/ The “tot . numbers of flies collacted\under each cundltion

B (with or without the bovine bait) were then compsreds e
‘ i S ; 3
‘3. Co, Trap s g E . -

5

(a) Trap -design % : iy

.o 5 A Truem‘un-nclv_er "segregating" ::o2 trgp was employed to

gain

1hformu:lon ‘on’ the host-seeking activity of adult
biting flies ddyinmg times when the - cattle-baited trap : was

;.not in ' opera " The deaign and funt:ional mechantsm of




« 1 T
: rate of flow was contrulled by’ & flow-meter placed on . a°

e (1881) 'nnd only a brief deqcription 1s given- here.‘ The ¢t

2 7.+ comsigted of ‘a. fla:,~'top y’ooden pyranid Approximntely 1.2 m

R pyzamldﬁaa c‘ovened wir.h a hg—avy~ black plasl‘.iu!y ‘e snitihe

" thig trap havé been £ully. described by Trueman and .ucivir
rap

“ o hight with La- 244 u wide nquare' base (Flg.‘ 4).' The wooden
-\

. “the ox‘iginal design, baff!ep extendlng from'each, bide of ,the'

i pynmd were not.used.’ »n:ernnlly 4 largé fan ! (Bdp.  4d) |

- was Vplu:ed at the top -of the. pyramid to uthh a cloth unnel

A L segreguung meehanisn’ which all wed the catch
; 4 ;

aepau:ea into 230 '/ onerhour, .’Lntsrva‘lu

" intérval wili"ue zgfér"zed u‘o'as W

umple ’hout

The susresating ueenandon (ug. i congls:ed

e B umPu ‘containerﬁ moun!ed ’; a totating turn:able . The

¥ -turntable was conuzcted to.an alecr.ric!], r.!.mer

‘et ‘fotated the tur'nla'hl-e euch hour, pluclng ‘a new sample

¥ placed undar the turntahle killed nll ﬁlies collecl{

- .[ ' co, ‘released from RS SE & vare of' 500 a1 ber mfnute:’ The

oo Twooden platform d:.re::zy above'ithe fan (Fig: 4b).®Flies

e % ot
thus attracted \were aucked ln by cha hn, down 'the fudnel '

and’into the sample, an:llner. BN .
” .

. was ‘attached. . The tlpared efid of ,the ‘funmel’ was. uumea to

“ .Each’ one=-hour -

hieh. “when
container. under the funnel.' leune::e inuen: < atrips

Actul.:.btu.ng flies Were attracted to »nha . co, trlp by |




(b) Trapping .pPocedure and ‘schedule

In order to be” c parable vtt]\ the _results of :m

o cncle—&niud erap,” the C0,” trap was ;uo npe:ated under :M

’
- \ ' a:undazd sunset time system (Appg,pdu A) “with .

_hour . (i.é,; each nour ,-of opugnou) ‘starting. at the

cach s HELY.

refore ’.n.a last samplé 'hour 1

beglnnlng of -edch hout ss’r.

ha(ore sunset vould he from 0 to 24 00 K¢ 0) hD\l!‘l SST {

“ e
lnd the first & spl honr nfur- u\mla: frun 24=oo (0:09) .te 2
L 1100 houtq‘{l/ tra '

p: _flvh days out-of

o g 'co' .‘;ypx

,  from June6 to Septelber m. 1982,

P elch dly of-eperl:lon. which ulu.lly 1..:.a batv en 20‘ to. 2k

% hourl . ey zq' o 24 sample hout ). the conl’.entl

o DA n'?-ple conulner were reuved, ,-pncd by family, :-xon

'p1_=‘ hnur,. and ':guupurud back ‘to the lubnn:ury tor S, =

o . & X

identifitatian.

C. MEASUREMENTS OF METEOROLOGICAL. VARIABLES : 5

. . * o8 )
o ' To the effect .of .certain mes\nornlo;ical

._variables on host-seeking' activity 'and blood-feeding

behaviour, records were made during ‘each sample time  (tdken

@ - with  the ' cattlelbaited —trap) . ambient - temperature,

relative-humidity, wind speed, reflected 11.:-: tncensicy and

_cloud ‘cover. All -a:aerolo;icll v-ru 1




‘miniu;:qm' w{n

T . 30

a fleld weather statlon locsted mldwuy (20, m). between the-

e_-rh‘alvl_:éd “and. co, ttaps (Fig.... 1). - Instruments for

ileaauring meteérologlcal variables included a hnnd—he‘id

anemome:u for Wwind speed, a,sling psychrometer-for relatives.
hu\nldity and ambient temperature (dry bulb), and a Luda 6

ligh: mefer.  Cloud cover, was estimated yisually and any.

precipir.ncion wus notedsy

trapping .

€aine. o o obtain . medsurements of -the above

“meteordlogical variables. Shortly aftef the start of each

satple " time '(ap'pr"oxihuexy' “on minute),

:wu-minnre . periu

. intefisity af muecua ligh! .30 cm ' above~ & gray xed).'k

neutral;'test ccard (187 reflectance) wds measured, after

which cloud cover wla'e‘nlma:ed. FallowLng thid, che

x'elat:ive humuuy ¢RE) and mbienk :empernture (:) 1 m above-

es =.saturation = vapour préessure at temperatire 't
RH, = reldtive 'huug.df:’y exnr&u:sqd as” a fractivn
of one. ' & ¥ .

Wind ap:adl vere ngain‘ menuured du:ing :he lagt twq ‘mpnftes

:hermograph 1ocutad

slso,.

« The, following procedure ‘wag  used throughout | the .

the mxniu'm ‘and:
. speéds 1w above gro\lnd fevel were nuted over 'a’

3 a" mean wis ‘then caleulated. Next the’

&




température 1 m above ground level.

- LABORATORY PROCEDURE = o . 5 iy ) K/

-

“For each sample time -or sample houf,’ l:he number. uf each

g -simexes < of . piting fly. w

s recorded.  The nuaber: of

. Blood-feds collected in each samplg tlne, [ was also noted.
- —
N Blnck flies were 1dantlfiad using’. the key provided by'ﬁ

- : Dav:.u et 51. (l962)'. Due to ‘the présent difficulty in

pqrn:ing the adults of Simuliun yeémustum- /Say conplex‘ from

R suuuun'veueuaum Ston‘ X ah“d o nnbﬂck' complex ,Ln

7 o5
‘Nepnm_g,nnd. the }yo re groupcd together and) referred to

venuuum/verec cnmplex{ Tabanids were

1dam:1£1.d using/ “the key . provided by Pechunsn. (1981) and

& mcsqui:oe ’u!ing the key of wood et . alw (1979). * Vouther - *

of

- apécirens

epecies 1den:1£1ed © dere sent to the

: Iostitute 1in Ottawa and confirmed.




“-ANALYSIS.OF DATA

e : e m &

rndx'v'{d{ux handling and analysis of ‘each am set is

glven ln f.he leiurltn necnon where Apprapru:e. Su:i-ucnl

’lyun

procgdures used to nnnly;e the da:. included r.ha = Lelt.vthe

’Plnrlan .ptcdu_ct--on!luc cortalation. coefficient' thc ‘Chi

lqulrlll.ll ¢©of 1independence, and ‘regr

Info:un:ion on . these * v.'iaua- sta !.lticll prn du:n vas

obtnined £rou suguson (1971), Rbb1

(1976) -and’ from consultation wi:h DF: A,

Desmond, Department of Mathematics and Stlr_iutics, Memorial

University, St. ~John’g. * * : ..

F. . USE OF. TERMS -

In the past, terms hi":ve often .been 1nd:l'-crh1n‘-u1y

applied €6 ducuue the various sceps 1nvolvnd from inifial .

blood hunger to £inal u;orga-n:,, and a

a . talult much

tonfusion ‘exists in the ‘literature fsee” Succliffe ‘and

McIver, 1979, for example); In drder to aake 'ne.nxngfux‘

“comparisons ,with 'puvxou-' 1t:atutura aia for tha sake BE"

clarity, uypnl terms uul now be daflned and ldhared sa, "

for - the plltyo.- of this atudy. n.u terns are lluo found:

'u*m Gloesary of ‘lernd‘. Aa uud h.u, "lc:&vi:y"‘ refers

to " host-seeking activity,. tha idult females which are

ston . nh-lyuu.'-"-

and Van"kyxln (1975). y

/



. SO P M 3

actiyély seéking a hlnad-meal. An index of cthis detivity 1is

ehdf huaber of adult female flias collected in baited traps
(inYthis” case, the cattle-baited and’ co - traps).” The :etu

"blood-fed" will den®te those members of the host—seeking

‘population which have succeaafully ‘dompleted "biting"

3 % "gorging". Heré, ' "biting" ‘and” ‘"gorging" will be used\as|

'Je'uned by Sutcliffe and Melver (1979): (1) - bicidg)

‘entalling o pletcing Ehi a%Lh, wid Tansrag) \\bxa?d, g -
uid

Jul cand (2)"gotging,  thé .active 'ca}e‘ef the. £1

" . eal.
§ ,Gorging misr be fz“recedzd‘ by bi:iug, but biting.does no't
it . . . nmecessarily lead to succeuful gotging-» ! =
- :
" Varfous J:her terms which have benn in:raduced in  the
'1’ o L \_Hate:iuls | uh‘ Methods section, such’ sple time and _
. ‘sample day; are also found'ih the Glossary of Terms.
. R ‘ »;
Ve . il
2 5 L ;
*
- : . ; :
. ° . 5 &
T s
3 . .
=% I
E . ‘ .




a6 . = g ] Q
r Lv the, | aceX-of

‘ACTIVITY: neféu to host-seeking activity, that is,

or a blood-ho-c by Adul: ferule f!.le *An index

lqarching »

’nz. this' activiey. 15 'gh; nusber of' ldult fem-(l& flies
g ee11ee:e¢ in :\\e cattle-baited and oty traps. e
\ 3

BITING: ' Collectively refers to thé ac¥=bf probing, pre}rcln.' ‘the

BLOOD-FED: Reférs to adult femalé flies which have successfully

completed biting and gorging.

GORGING: The active uptake -of  the blood-meal by adult female
flies. ‘Gorging must be preceded by biting, but biting -does
‘ not nece L]

arily' lead to successful gorging.
s

SAMPLE DAY: k. complete unme dly refers to a cnuplete complqment -

ol\ 12 sampl' :lmen (x.e. 3 sample periodl)/, obtained with"

:hercut:le-bli:ed :r.p over :Iu cnuru of a day ' .at
i

-predeterniued standard sunset times as opposed_ to : an

incomplete sgpple. day, with 1.--;:):-(_. full complement of

- 12 sample ti




SAMPLE qu"xf Opération of the Trueman-McIver CO, seg::ganng trap
. for one 60-minute. interval;  at a predetermined standard
. ’ sudset time. W v ’ .

A A . B @
SAMPLE PERIOD: A set _of 4 sample timea obtained with  the
o s ‘caté(le—balted ,‘c.rni: '_sr. ptgde.tarmlned standard lhr’se‘r_ 't1mex;.

S Idgnlly,}thete were 3 such periods. in a ‘ulmple‘ day, a

morning,

afternbon: and evening sample'period, each with-a

B oy “set &:.'4'3-’1e timesi
’ . y

-

' $AMPLE TIME: ' One ‘ten-nifute exposuré of the bovfne baie to, the'
~ . adult bizlng fly populatg. Each sumple “3' was tlkeﬂ ll:
'

. a ptedetemingd n:andud sudset time.", * . P . Yl

. sm'm)_ ansuus“‘a'r»'rmz (SST): :The uming' systie

under. which

-cattle-baitepl; and~ CO, traps were operated. Refen to the

number of' hours ,'s;f:u. ‘a’ refeu'nce nuneet,

| designated as "24:00.% (ur 0:00) hours SST. -

. . 1y Ty
B - time of sunset an the Sundly of ench‘ week -was. sglected as

S the ‘referenée sunset’ a.rounﬂ whidich atl sampleu for hat ‘week '

Fwom .7 'were based.




RESULTS “+

. ) . -

A. 9 CATTLE-BAITED TRAP: BIAS AND PERFORMANCE

- o
%A mingmume | of.. of biring  flies in four

fumilies > uera' co

‘Aﬁ tp August 235, 1982. Theue lnclude' ~

uuck sues (Family. Sim\llildae) o S

Eu!lmullum % <,
Spaimulien Bppe: |

- . Prosimulium mixtum Syme ‘and -Davies*
T “Simulitn dedorum Walker: Tw /

;i 4 Siyed :um/vencundum complex.

S« vJ.tutum Ze\:tersc d:

&- ulceatom

" Ste;ngtern& mutata ‘(Malloch) .. - 5 . wh "

e ; "A-_a

apatedsts . (Theebnld) v

_A_e‘; decticus Hloward, Dyar and Knab -

.7 . Ae. hexadontus Dyar -

o

§ 5 - Ael Bunctor (xicWp) N -
' cpuen mgnzunu (ualku) S 8




Chrysops excitins Walker
C, frigidus 0.5,
C. furcatud Walker

5C nitds;

IDS.

5 E uurdidus 0,5,
5 ) €. zinzulul Phillp

Hyboni'tra'frontalis (Walker)

m

H. muaa (Fallen) -

. minuucula (Eine )

I

- zonaus (Khhy)

Sand - files (Family: Ceratopa‘gonidae)

Culicoidu obsoletus group

C\llicoi.dll 22 A

. T xuknnenalu ﬂoffmnn ®

b -

. ' observations were made :e;u’dl.ng the gener eration of

g . the trap. “With the poulble exdepnnn of Cul&cnidgn :

these ihcludei § -/ A

buring  the ' norml trapping. nchedw\i{, several
a

* .
(l) Due tl) che speed 3 ucondl or 1=ls) n which the

.couapuua tent %

s hoht.ed ups the; wajst majuir.y of N
_ biting flies .‘uazyng Srpina e buvine,

ait’ ot engaged o

o ) © _ in blood—faeding appeared . té be'clpl_:lrcd_ within  €he »

g . temt, ¢ Jvery few escaping -

p . - -




- g \
5 = " o L -
. » . e » - 38 i
~ - * N % ERNS ¥ - - N
. (2) Few or mo biting fueg =nc;‘ued‘,1ncn'or esbzped Jfrom /
f .the collaga‘fble tent vhen the collec:or(s) =nt‘eted the
x @ tentyduring e.}ch colLect;Lon interval.® N *
4 Jefponiie”
M P
(3) Virtually all biting" flies
. ! could be .removed during each collection fiterbat e
i the'aid of the hand vacuum. 3 4
F oy 5 N S g i ) RSN .-
£ (4) Bloof-feeding .behaviour of Q'sevn'ul speci!s[ of ~
- biting * fliés, especially . S. . venustum/vefecundum
B " gomplek. (Table 16>, did" not _ &ppear. to ' be ‘severely
: ‘disruptred yhile enclosed 1in the tent. o »

,,."~'~ o N \\ &

Table 2 shows the total mumber of black flies collected

in thé cattle-baited trap vith and .without the bovind bait.
The te\wlning iamilias of -bluhﬁ flies were spatsely

.- N collec:ed during the trap bias- [rialu and therefore are not

B Vcnnniderad. " The mein number of bladk fates ‘eéllected pu-‘
tthl (n - 64 in the cattle-baited trap with th'e bovine b-i.:
(2,7 21.0 £.13,0) was ugnx\ucuuy .greater (p<.01) than the .
‘mesn " nusber collected - (=103t 1.86)° without the bovine

.~ - balt Ct = 3-68, approximats df = 5Y, This huggests that the

" -majority: of black ~fliés were ‘attracted to the ‘bovine bait
. = P . -

rather than toé'the structural’ conformation of the'trap. G




X Comparison -between the Cuttle-haited and €O, Tr.py

it g e

. ‘A comp r!.aon htwean l’lg resultu 'nh:nine'd in

lIsumptlorL..,l:hll: ‘undeft the conditlnn! of" :his study,, chlnges .

w7 in tHé number of® xru'.:--uk;p; black £H.e. ‘collecred. 1n ‘the

14 bMatlcc;@d 1a 'the co, ‘trap,

.00y trap would .be an 1ndlca:or of

hon-uckxug,,u:uvqy n: ‘times when tha enttle-bn!:ad t;-p_

Ve G

s ) —_—
3 e g
contiltgency ua:'le vas " don tructed to. test the

- e K;pnﬂvcaln that ~each cup, ov.fl\:hg course of the tx-pptng

couuz.a in- the cattla—bni:ld ttlp Ba T dach ™ (:o-pl te - l‘uple

- .. 13:30, ,1.7.30. 18: 30‘ 22 30 lnd 23 30 hour

(ssr) were.

.’;omp.éed with thé. otal number collected during Eha saapLe ¢

h : hourl 12100‘ 3: 00 13:00-16 00, '17: 00'~18 00 13.\)0 1

00~23:00, lnd 23: 00-24 00 hnuru (SST) 11\ :h‘g '602 trap,

“Plies  collected “in the ttle-baited trap during . the

* remaining sample timas’ (12:00, 13:00, 17:00, 18100, 23:00..
P : A 25




eouecu,a in  the

- with the'corresponding total

c';"lllected in the u::h-bu:ed M;np du:!.ng :he re:

; - : )
0- hoaTts SST) vlrl‘excludud from the Gdn-l:inx <y

not .to bias the’ conpl ##0n by favouring Xhe

first half of lhe hour. oOnmly. co-pleta sample days were .

eon-:deud ;o»u not.to weight a particular time of day."

“The cht lqu‘ra statiscic - was’ not ~digniffcant (7%=

o1 pnr!.lmu e iteh’ c'n trap for. EB.

unu-tullv-ncundn- co-phx And St ‘mutata are

.uen in nueh. +.Few S, v -and  S. ‘dacorum. ware

fore were omitted Es{

‘this ce-pnrwn. The :ou1 number, ‘of each 5pecies (or

speci co-plu) cou-cud 1n the cu:h-bu.:.d trap on nch

'eo-p1=:a -.-ple day during nha ..-pu “ttmes  12:30,. .13:30,

17 30, - 18z IJ, 22:30 lll\d 23:30 hours (SST) was corult:ed.

cateh 1a gpe co,. trap. durtng’

the  sample. iuun‘ 12:00-1 \qo, “13100-14100, 19 00-18:00,

18:00-19:00, 22: 00-23:00 lnd 2 00-24!00 ho\ll‘u (SST).,

ample :llal’(li‘ﬂ 13:00. 17:00, _l_B_tOO, 2_.00 lnd 24:00

hours ss'r) were ouitud 80 not to favour the:first ‘half




» / !

of the hour. . : N P

Significant correlations (r) be!ween the nun®er of

flies collected 1im the r.a:r.le—baued and CO, traps, were,

found . for, P.. mixtum  (r = . .855, p<.01)- " and  S.
veiustum/yérecundum - ‘complex (r = .971, p<.0L). A

significant correlation (r = =.134, p).05) "was not found
with St. "

‘mutata YTable 4). " ,

..Ce) Diurnal'activity = * ' ’ %

Compatisons between the diurnal ‘activity as- détermined
xpaiis ; -

‘by» fhe cattle-baited “and ' CO, traps for. r.» mixtim and S.

ven\latumlverecnndum cémplex are shown in Tablés 5 and 6. 5

vicu:um, s. decorun angi_ vere clllected in
numbers too 1ow for :his complrllon. 'The number of ' flies

'cuueccad .in the cnttla-bnited trlp in the lornlng (12:30,

13 30 houu SST), lftetnnon (1 0, lB:JD . hour's SST) and

eveni’g (22: 30 .23:30  hours 'SST) lumpll times  were
cnrrala:ad with ehai -equivalent - ‘morning (!‘z:oo-u 100,

13 00-14 00 houtl SST), lf:lrnocn (17 00-18: 00, 18'00-19:00

Y Routp SST) and eventng (22. 0-23:00, 23:00-24100 hours SST)

HedEly: "wavenss in the cc;2 trap.’ For.both P.+ mixtum and,

ven

otheiwise) “in which the cnttle-buited trap colleited 30 or |

more" flial were used in the ubova cotrulll:lons.‘c- This was

done "to'-avoid. correlating the .results of the two traps

tum/verecundum cb'mpu only sample days (complete- or:




a2

v . ° -~ .
during times in which few or nq flies’ were on .the wing.

Cimulative ‘correlation coefficients were calculated at

varioys‘points over t\jie séason

-:hanges ‘in the reau,ltunt k vulues wxzh :1me (Tublel 5., §)- "

values,

- vere uaually 1nwest :Eor :hn afternoon

. fnr :he mofning' -nd evenlngn

cn:tches T

.~ . <catches

T(a) $pecies presénc.

© + The, l\unber‘

aa;ung furm, 'nu"r Padd‘y 5 Pm\d, _vl_s‘t

Syltem:lc trnpplng w.

~ cattle batted ttnp “from Hny 26 :n Auguat 25- and with “tite

€0, trap . from, June 6 to Sapr_emher 16, 1982. ‘h(ﬁn 12500 to

" 242 QO hours (SST) n totu]. of 337 und 701 unmpla: were taken

\ .

rder  to denzc: any”

R valués
highest

af:eréobb

with' the cattle-baited amnd: 002 traps relpect!wly. S AR




. . B -43 .
& i LB .

additfonal 751 ples were taken with the €O, trap from
L 4

'~ 24:00 to 12:00 hours (SST). ’ 3

“All simuliids collected -(18,520) 1in both traps were
femalé: From 12:00 to 24:00 hours (SST) mammalophilic

species comprised 99.80% of the total ' catch im  .the

: cattle-baited ‘trap '(Table 7) and 98.95% in the CO, ,trap
. N . &
(Table 8. The, two  most .abundant = sipuliidd;
. 2 % g

# o Cundun

complex and” P. ’mixtum made up-95.50% i °
lic catch'in: fhe ecattle-bafted’

i. vanulgumlv.xacnndu- cqmylex

6

.ppxnxlunelv

v ce .as %

zhp- re-pecuvexy. (Tnlu 7 ﬂ)-

thye 4 = SEfdm "24:00 0. 12500 “hours, (ssr) e-pgroxh.:uy 902

fIies ‘:olléctnd An .n{e_ cdz :ng ‘were  of

N o i
. 5 r tiogt:~ numerous ",

iy %y icae ephia ’oma—theghu' :nd su-muxgun Jare of

litcle . cont

n ., -uu:- thue' npuia- ,ate utn thcphili

siZ e ® \tm‘e Caus Fallisy 1564): “in . low n\rlbln- .
N " (Tale *.8). “Their presence.in 5
a pd s . $id .




16’

Se’bfember

,vuy *low 'numbera (ung- 7,‘

axcluded iron r.he *aboye’ ruul:x.' Simulium slarus waa.

; n(xm\:exs L che'~co,,;np “(1able §) dnd

teﬁultu. A summaty &f the:

far .fl -n-imuo"phu'u

gead nuL occutrenee‘

i upac,tu ollec:sd Ln each trlp 4

‘n:k fly ~nﬁ\§li:y was - 10

graar_ly— durmg Juk (Plgu

“at



('K'EC
of Jupe. (Figs. se, 6c).

!qeond minor

; trapping schedule» ceqsed
Canflxcung ‘results
the_'" cattl -blir.ed‘ auq

de:gmined by :he ‘cattle

* June to. early July (ng..

the tiu

'of- maximum . ca

s:agogu:n- m‘n:’.:-__v-“
. to la:g July. L :

peak tn late Hny and

Simuiium /v!.ttlr.um ,vqan

1d- Saptembet (Fig. 7%

simnuuu decm— m wa

Peuk numbers ‘occurred on Jung 14 in

énd;" on .« June. 18 ia . the A:o2 -trap.

n. the field dutin-g July with

2 % ,’

uudum ‘complex ‘s mot cnll'eé:/ed

Haximum uctlvity occurred in July

peak “in ,Piﬁ-Augus:.

‘to mtd-Sept:mbex, at vhich time ' the

St.”. mutata in

Mug:.n{um

activity. as

-batted rap occiurred

t::h in Tl coz trap ('Fig., 6d).

coll ctaq in the f!.eld ftom’ 1ate Huy

lurger peak 1.n lata July (Fig. ‘se).

1 tthe Y ‘fie1d . luneii

o g e

's .pruan: 1n vety low numbers from

"Peak n!_lmba‘n

during late .

and was, ukerx ;‘.n low' numbus :hroughnu: -mos: -

Sd), whereas early to mid-June was,. h




3.. Diurnsl Activity and the anluence of Meteorological
‘ Conditions " :

In order to “exuc:dacé the relagitunsht

\becween weather

and host- seeking nc:lvi:y r.he numbers of mixtum and S.

venu!t\lm/verecundgm :amplex collecbed in the c.z:1e~baxéed

. trap under various meteorological condiclnne were compared.

” i »

(a) Prosimulium mixtum -Syme &nd Dav/i‘le;

The :égux:s of ‘the ~catclelbaited: trap  for .several

select. ﬂays wx:h meceorological data are nhoun‘in Fipires 8

to 1;.' Specific dnys 111us:ra:e ptevniling trends . dut
‘activity trom June 7 to July .8, whéh 3,33 . mikcam (97.67
of the N season’s ~catch din  the <cut}tle-linlr.ed trap) :‘J;re
colleated in 132 sample .times L
For eldch q}':he,';hree weeks of ~'maximum catch in the
cattle-baited - weeks four, six and .;Iegek (the dates.of

. each week'are-given in upp'endu'A). .'u'nple times with  the’
largest catches were sunmed’ until the total. ‘number of flies
1n r.heu samples -ppm-ched 75% of :he :utnl’ weekly utch
(-r.pn 9)1 Ac:l‘{.xty 'v.'m. considered hj,gh in these s.mpl-
tides and low 1n',umin1ng-ump1e tipes. .The range of" edch
‘meteotnlngi:ul cundltion obnarvad during l:llssa high ac:lvify
‘sample times. was tabulited for edch veek. Weeks w’ue
.c‘anaidergd aepurucevl:y s n?‘vo_ld £ guekicaletes sEalites by
pu))‘u?i.l:i’an chinga_.; within eaek .week  changes were

considered . minimal becatse of ‘the short time span. inmvolved..
L o d °




. . ‘a7

-Once each weekly ramnge - was determined, the three weekly

i Voo
ranges for each meteorological condition were pooled (Table

10).  Thus . for each  meteofolagical condition,  ambient,

temperature, satufitfen, deficit, Wind speed andureflectad

N n : .
pooled ranges,_may be. considered as the

light intensit
S "meteo'éol;{d‘;hnits

and low ‘activity could geeur\within the .confines of ' each 1,
“ L . ¥ i

h activity” such that both high'

N

Aimit, Ybut. ohly low'.activity was observed outside these
limits., These limits- or ramges apply only to - the

i 'afuemenuo{:edr weeks, Four, six and. se¥Ven,; when 3,004 flies

(88.5%, of the aeuu s u:ch in, the cat:le-balted trap)
<¥gke cnllectgd ‘in 120 samples times (Ta\:le 9),

b -"Corre:tguun coefficients (z). were calculated for thes

degree 'of‘ association - between ,activity and -ambient

cemperature, saturation deficit, wind .speed and reflected

ugh: 1n:enc1:y‘ Data collect'ei‘l'

ith-the catele baited grap

3 odn weeks.four, six nnd seven were uaed to calculate all r
- values (Tabla 11).  ‘Each of the. :hrae weekn ‘was amlyeed
/oeplrately to uvoid ‘aifficuleies Aprglented by populatién
‘changes. During " each veek‘ all samples taken were .;:sed to,
. calcula,t! O 2

. o= Since each met:ornlogicll condition under cnnulderacion

'mig;n: 1nf1uence Activll’.)’, axcreme unfavourubleneu 1n any
‘ome eoudition may ‘act to inhibit acu-u:y during times - wheén (“
other conditlona are favourable. This will vaiauuy put
GartaLa’ construintu on the cllculu:ed x uwgu. In otder to.
1 - . - 4 - 4

s w B g @ Lo i -



'-basli. [ ‘oA

+ large numbei"uf flles coll cb;d (Table 9).- :

mecenro,logicn

or hour). From June 7'to July 8,3, 313 flies (9
o Calcull:ed me 'n. are pruen:ed grap Lcllly. (n

* commonly dc:urrad. T '_ 5

9 4 ) 48
at  laast .pa'r_c;.;n.y compensate for' this, correlation
coefficients were also calculated ' (Table 11) .for each
meteorotogical cbndié1on‘luhile omitting those sauple’s}mﬁ;
in which any of 'the remaining conditions fell oGutside the
meteerolugicni limits of high activity defermined 1n‘Tabf;
10. Metenrologlcal _condttions within thqselimits were mot

greq:ly bipyteaive _towgrds activity as attested to: by the

The reaul:n of the Co,y crnp ‘were ‘not- considered. in

detdtl on . daily ‘Basis' since. ;emper@:u:e,waa the Jonly

.condition mofiitored on .a .nearly continual

To quun:ify the diurnal pnc:ern of - hodc—aeekidg
2 L . ;
Activity of' B, mixtum in spite uf day co day v; 1acions,
: |

he nu‘mbets of flfeés collected\ from each [tsp from -June 7 .to

July 8-were’ “avurased by sample time (attie- ba::eh trap) ot

sample hour (co trap) and means calculated Eer each (liue

.sz of the

season’s nzued ttapznnd‘

tch) were collec:tﬂ%m the cattl
1,992 £les (97.2% of the season’h catch) i’ zhe ca2 ‘trap:
‘2" “and

&=
anch gzaph can-’ be cenniderad ‘as a. ggnetallled pa ttern uf

’diurnnl lc:lvi:y 1nd1cu:ing when: high ot low an:Lthy mosz'

¢ ]

Unless otherwise sthted, all results refer Eo thos

the ca::le-halged trap. ,.

i




(1) Ambfent temperagdre - T Do
B a Rty : ;4 ¢
Prosimulium mixtum was sparaely ‘collected in’ the
- cattle-baited trap below 11 % - or above 22 °c (Table 105+
4 Figs. 8, 9, 11). Betuden chese ERagar R activity .vas
"varfahie;*'-'u:ivuy ahnwed a Ton- positive correla:ion (r .=

.303, p<. 05) with - temperaf.‘ure dnrlng weelf. fout . when_ all‘ ’

f ! sample, timea »dutlng this week ve:e used in the cortelation

- (Table 11). “No otner slg‘nificxnr. ccnﬂﬁ@mn- 7(p>.05_‘) wer_e—, g

Fe L found. > .

- . Wwith offe’ exéeption, E. mlxtun wauvalwaya collec:zd An

"‘hour) when the mean. ~hourly’ vcempeu:uu (an average of the

" dow fumbers v;!.:h ‘the €O, trap: (6 ‘flies or less per sample' "

oo houw ly,/ mxguum and, minimum :empeu:uus) fellibelow 9.5 Qe

,__a: satutation deflclencieu

,_;;u'. high ‘A.‘" 1" .6 ‘am ng.,‘ax:hough ;he llajorlty oE adngle

aeeu;enczea . be].ow 8 om Hgso: ( lble 103 r'xgs.v 8 ‘o, u)‘

Al hough all cntrelau\un cueEficlen:n he:ween ae:ivi:y and\

tlmeu‘uith high‘lc:ivicy were * awioci-t:d with rultutatiuh .

deflci: “were nega:lve none were. .13:.1!?6"4: ac’,
e S



.(1u)~u£n.-'p..'4‘ LA .

nigh qczzvxzy was uhs:rvad at wind speeds as’ high

1.wu1-xsly asgociated with 18 -c:{vny- (Table “10).  When

anmn:lau of :e-por-nure" furation deﬂ.c}.: and reflected

ugh_ 1n:anl£ty were puuu. unp].e pcriod‘l . wuh higher

winds . had er flies thag cunplrlhl. periods with Lower’
B 3

speeds. Th

tocal morning l:l:ch on Jun, 14, with a mean

wind spegt of . \in/h, was £4

_greater than :h-c af

. June 13,\Ivlth 4 mean’ wind speed of'=8 km/h (Fig: ' 13).

le-ulning -a:norologtcui conditiong. were similar on both,

sornings 3 b S e T i il

Slgniflcan[ negative corul-ucn- betweeén :ctivity and
wind ‘pezd were found during v!ekl Eour (r.= -.428, p<. 05)
and au (r'® -.557, p<.01) when nnly those sample times vera

ungd e 1n, " which -ruainlnx ,-euorolo.lcnl condiuonl fell
5 =) -

withia the ‘meteorological limits 'of high. activity ' (Table

1) ATl .Y%ﬁ’lﬂﬁgl_gr corrélations were not significant

«p>.05), e . . =

Ld'{*#h: tntenslty ! .1

(1v)'nefla;c

Acuvuy dropp.d lhlrply under: conuuon- of. extie -'ry

low 115‘1: intensity. On June 17 (th. 10) lnd July 8 (Pi..

1) the number. of Illu' collected tn  the hu; eventng

ple, which cg

nqed at'sunset, was considerably lower

s L8

k-lh (Flg.: 8).wherdas speeds exceeding this value wers

e

)



'zhanv:hu !tecéd(ng sample~ daring

ln:ensity nhuved any appreciable ths

which

nge.

28

me only

~ Ac:ivlcy was nega:iy:ly correlated with light 1ntentity

during week four (r =..407,
u B

times ~were used ‘im wiich the remaining

neteoroluglcal

condi:ions jell within the meteorologlcal liml’te of high

activity (Table 11). ‘All- remaining

significant (p>.05).

) Pre:;piqntio&

:nrr:lu:ion

An, nppto!chlng nhunderatorm during the

light «

p<. 05) when only -those !ample‘

were not .

évéuxng sample

period " of June 17 provided an.opportunity to observe the

influence of this . condition “on

Thunderclnudl wate noticed
sanple at vhich tme ac:ivl:y surge
othér snmple ‘time were a8 many

T:wpera:ure, wind’ speed ' and satur

‘black *

d (Fig.

5

£ly'«

5*10).

ac:fvi:y.,

'_or:ly befora the second evening

In no

. mixtum ‘col}ected‘

u:ian de

3. 2%

did not’.

‘nhnuge grea:ly duting phx; time (4 e., becwean the firu: and

fell from 5,500 to, 1,120 . luxi

PR e parlod. The cattle-baited

during . héay

" A ‘onditions of heavy fog (Fig.

second aamplé :1me-), .nl:hough- reflected 1
; o

1ght

1n:gnn1:y

(4N

No rain féll during I:he L

trap

11y.

was

not

#
opeta:ed

raln though P mixtum was known to be uctive



i - (vi) Diurnal pattern of host-seeking activity

."s + The &vening sdmple perfod of Jume 17 was taken under

o7 .e¥ceptional circumstances (set- above rtesulting-- 1, an
5oy usually large nugber of individuals: . The results of this

amplé period along with the corresponding sample hgurs in - -

o f % the, co, :u (22:00-23:00 and 23300-24:00 hours /6 have
. ‘therefore been ‘omitted from .cthe generalized 'graphs o\f‘

activity,” a‘s thetr lncluslog.wauld diut;ort the predominant.

L. pavters of activity. = X o N v (0

» Theiresults of the cattlé-baited, :rnp" (Fight .12a) - .

indicate * that 2. mixtum was most.active in the morning nnd
e sample periods. Activity was usunlly lov ‘in, ;he

. '-'(‘*;vening sample, equéully near lunaet. The results of tha

GO, tfap (Fig. _12p) . esseqtially reflect :hose of the ™.

cattle-baited ‘trap

The mgozu; of flies were: ;olle’bed'
b e f£rom 8:00 to 20:00 "oure npproxinnl’.e logal time (11:00 to

23:00 Hours SST) with. peak activity oecurring from u 00 to

d 19:00 hours approximate lncnlh:ime a ,co . to' 22:00" hours 4

-SST). Activity ‘greatly. dimtnisied’ ned’, sunset and remained

Jow . 2P me vety “Low, level :hroughnuhr_he night and, esrly houn of
: ‘., '. the morning (20:00 €o 8:00 hours approxzmte lo:alv ue;
~ 23:00 Fo, 11:00 hours -SST). : .'- i _ o
S a S T
. ; . e o
v i g ! AN
i ™ T S Sy
; o .
. o %




_.-The same method of & dlysis that was employed for ., %

caixtum ﬂ,ls adopl‘ed here- Tha results of the cattle—huited

.trap: ox' lavsral lelect days are given in Figutu 14 :\\‘17._

Thes/e' digs ildetrates p?evuung trends in activity from,

Jun

. 28 “go Julf .3 “whea 6 . vénustun/vefecindun’

dump\lex (89:2% of the Season’s catch in the cartle-baited

e ' '(up) wére collected in 161

nple times. =

o - . L .
A S meteota}nglca‘l high aetivity fpr’each:
Eoooe . meteorolggical conduiqn(‘ze ovn ‘tdn_ Table 13. Flies,
g_ T B o collected in the' castle-baiced frap dueing waeks #ix, seven

{ s i .and. nina <:h- dates of each week are stven in n}penu'x KY oot
LI ‘The results )

were uped to. determine these 11m1:s (Tahle 12

L et July 26 h.ve been ucxuae\ 1o Week nine.as a ].oH number

. Lof slmyle times (n ="24) was obt-lned in this weék. Durlng

':hel‘z ‘weeks . a total of 5,877 flie.» (85 82 of the - _ueuqnn 8

cltch') was collected in I13 lanpla l.'lmes ('l‘uble IZ'

C s /correlutien coefficients (r) weré calcul‘ued “fop' ':‘h: %, §
tle \ . ' degtee of associetion be:wun-uach me:;otologtul condition N
. ’ (umh,lent temper.ture,‘ ‘ri:nd spesd, !lnturltlon deficic . and .

o . ref#f:hed gt \lncensity) and accivity (Table 14). vn;;f o

collected Hf:h the cattle-baited “trap. during’ weeka six,

. leve;-l and n1n= v(inclnding July 26Y were used t6 c;lculutl

. all 3 valuu. : A 2 e

The ~geueé.1’1ud p.:.;un- of  diurial “activity aze,

.. ‘presented u. Figure 19._ The' nctlvtty pattern as determingd




- ey &K T, “

by the cattle-baited trap el . 18y 14 ba$®E oa datay
. ; §

collected ™ from June | 28 to July 31°(6,107 fltes = 83.2% of

Al N seaqon/s catch) and that of the 502 l:rap, (Fig.  18b) “from-

June. 28 to Augubt 47 (4,431 flles = 85,97 of thé season’s |

: @a:ch)’. X i P {\

- e R AR
v (1) General comments , | |
s 7 A dfstinct deptesston . in afternoen activity vas ..

obg‘ervef on. July - 8" (Fi§. 16) and July 20,(Fig. _17). at
ﬁhich :,J.mg :empera:nu, ed uration deft-:i:, vind speed ‘and
’rq,fucced 1igh:~ intensity were at thelr hlghes: point of the

uuup1= day. It  was. noticed ;h.r. on July 20 & ‘marked 4.

decreaae m- all . neteotulogicul condulon. measurad during

<th€ ltgt Aﬁternoon Iample time l:oanided ‘lil:h a !\ﬂﬂ!tantiaI‘

T 1nc~:uae,m.acuvi;y (Pig. 17). _on most days peak nctlvlty

. occurited™in
Judy T (Figs lw’when meceoralogtcnl condl:ionl did not

-the .::znmg nnd/ot evening -mple- peridds.  oOn

change 5telt1y from morning to af:ernoon ‘no pa:tad?uy in

; .cu_vx ty.vas observed.

‘ u::r. activicy wn: obl.rvad below 11 % or above 225

Figa. <14, 17), between :hnla‘cemperuuxu

orrelatfdn (r = .
.

vuy vu*vula'hle

A pau.:lve




p<.05) betwee

week ‘seven

the remaifiing -

nactivity .and
when ohly thos

meteorologic

temperature was found during
e sample times were used in which °

al conditions .fell within the

metéorological limtes“of high-actiVify (Table 14). No other

‘.significant corie‘luuuns (p>.05) were found. s

‘. 5

Flien were neve:‘ taken in 1arge numbers in the CO, ttap

(11 fll‘l -0

:empera:ure £

-these temperatuies a::lvlty was va:x-b1e.

(111} ‘satur

r lgss per.

elI helnw 10

-thn,qdftdl:g

zumpla hour) when the mean hourly

°¢ “or 'ubova ;g.s °c. . Hetween

High ‘activity was noted undér saturation defici@ncies =

as. high a 9

gL negutive‘ly co

8 mm Hg.' ' (Ta

t:sl.nl:e_d (r -

ble 13;\/ Fig:. 16).  Activity was

RETTR P£.05) ‘with llcuta:lon :

defictt during, wank seven when all saliple times during this

perind ‘were

.cor:qa:lonl were nega:!.ve none were uxgnincanz (p> 05).

(1v) Wind &

‘High lct

or  less (-‘l‘a,

uled ‘. (Table

.
peed

Lvi:y Hll 880

ble, 13; Fig

this speed were invar{ably

Activity® was,

negativaly

1. Although :ll other

S e & -
¢lated with wind speeds of 8 ‘kmm
2. 14,46, 17). Winds exceeding

associated with low -ctzvxzy.'

carnlued 1:h wl.nd lpud during «

‘weeks g1x:(r = -i741, C01)-and-maves| (r = <ishe, . 701y,




when only ' 'those 'sample times were used in which ‘remaining- -
P : me:earologxca’il tonditions ' fell within the meteorological

.11»1:. of high activicy. sxgnx‘unnn: co'uua 1one were, algo
3 .

. found for both:weeks six (r r '-.334 p<l05) and seven’ (r &
\- ~.534 p(.Dl)

when - &1l snmples ‘times obtained durxng gheu E
weeks were: used (Table . 14). Slgnific}nt 3 cortalg:ionsg."
(p>.05) wexe qo: found during week nae. :

Ao

low ugh: Ln:enl‘ity., On. July‘s (1’15.,

L
15) and July 20 (Fig. =¢
s -,17), r.l:g piotnr b ‘£1ies’ 'collected 4in the
S « o s Sio
Bumple. wl\iz:)l comnennad at sunset,

 last’ .evening -

was 'consuanuy_' lower

:han the. preceding sampla, du!’l‘ng. uhlch tln:a only “ light .

e 1nl:s1ull:y chnnget\ appzeclahly. on uou: eun:.nn sampled the

last llmple ‘tiime yieldad the xoueu number of flids. B

Acnvi;y ahowed a negutive cortelntlom Jeith feflected
oz [ 1light in:e\ul:y duung wecl: uvan (r - -.457. p<.01) qand

atae (r -

pi<- 05)‘>whan .11\ samples  collected were

t (Table I4)... All.

u tlkgn ingg B e I6)... Al
e . R T
\ were not s cant. (p>.05).. -

emaining ‘correlatione:




be active’ 1n huvy fox (Fig. .1'6)

rain:

e . ke
The results of the  cattle-baited

indicate that S. venustum/verecundum conplex im-.-o-:.

active in the morning and evening with a dfstinet dap.r

-in ufteznoon ll:ti!!(y. The results of the 002 ;:r-

18b) also nhav .8 bimodal pattern of lctlvity cnnsisting oftLa

! darge orning peak (6200 to 11:00 hours approximate 1oc-1

time; 9:00 to 1400 hours SST) and a smaller . =v=ntng pnlk

. (19:00 “to’ 21:00 hours -spproximate local time; 22100 o
S : e o w e o

fter 'mn'iez and

24:00 hours . SST). Ac:ivl:y a.'cmn.d‘

continued  at .a low -level -zhrough‘nut the night and ‘early
__hours:of the -ornln; (21:00"0 6:00 “hours lpproxillte local

claes_;

34:00"to 9:00 hours ss‘r).~ ts

‘-bou: thuu ruur a uu.vxzy. uup:,:o mnuon ‘_:‘h

[
firsp two

trap during the' lftornoon lnpll plriad ('l'-\:].a s
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Blood-feeding Behaviour and Influencing Factovs. - . -

. - . A . . L

©w v (a) Proportion blood-fed.

[ The numbera and proparuons;of blocd fed sxmiu‘aa'_'

Lo- (pzoportlou

‘he number. of blood- feda‘collen:ed the ' .

P o E
totll number oi_stmul_uqu collecteﬂ) co}lecced, ‘fa J:he_"

'preun:ed in Table"l6. Blosd-Eed

caz:le—hul:ed ‘trap
S 8 tives wise detetm:lned‘ by Tex n.l.nlnx the  abdoden foi’ the...

iy presence Car b,lood. Simulium vcnus!:mn/vexgc\mdum compléx had

while ‘st

e - _the Bighent! proportion of blood-f as " o - .694),

mutats . had “the loyest

| ¥ blood-Med B.. mixgum (p
. ; s

.'-The p'ropor:.(o

vl.ttnl:um' (p = .237) -

Lkt I ‘were "between .these ' Ewo . extremes. ;muum decur\m was i

collected very low numh rs, ,:h'ér'egc

a- propertion wa

“some xndividu s-iwere ‘Gbsegved to have

Qneghil ornithoghiliﬁ and Enaiuu!lum

‘no':" ‘eale iaud-

Thé- 1nfluence of‘ldult ) of

n\ug., “and: v'v

of Py . .hxoodnne'dx'ng i hchlviour of . B '\_‘ mixtum'.jand | S.. "

:da‘y,f calgidar

ous.’ ue:eorological '_ etc:un on ' the't

Lo -i \tcnunéum/veracundgu complux w

1nve|:431tad. Stegopterna

and ,, 5 vlt:l:um veu zq.l: taken ‘in '




of,

‘venuuun/veucundum :omplex An. nch cample:e sample pertod . e

correlaied N wi:h uveul %,t_garelogical . con’di:tons.~. o

Thése 1nqluded

meun sample petlod oat\n‘ation defici

speed, r'eflel:ted ligh:‘in:enaily a_uu"l temperature,’ mean’ W

eempu\-cuxe ou; the previoul 24 hours. (time =ero dealgqated .

na the start of 'ch,g ,nqmple pg!’lod).-‘ And mean tanpezature

over. the. pre fous™ 24 to 48 hou!s. - Only, cnmplete a-mple

g e, nextots wi:h 30

“more illea/oi exch\ . mixtus ¢

venus:um/ erecundum complex wers cunutdeved. Thx:. wai done % &

+ i inorder to mun:un an equu nunbar "qf obxlervatians

uhd ;,o

&, .
. proporthn & blegd=ted.

o utal:eorologl,cal condl:lnn were! ctlculntad as' the lvsrag- uf'~ o
; b A

o Live mnmm and: minilyu vnlue Dhle:vc,d. B n

b I T ) .in_ be " seen im 'rableg - thnt. ugngf [cants

§ cozteluinnn wete tound be:wacn “the prapott,{on of bload-fed

- “B. nux:um -nd neln !ample pe:iod}

" "rhe pr‘o"portianvbluod-faﬂ'an /mean , zb-nou' :euperl:urs *and

the two tndap"uﬁan; vatilbla- (cegpet:tu!e and ugh:) belng

chosen fo: cheir highqr ¥ vnluu (Tabla 17).




" 60
7 2 : k T >
v, - - 5 o
two independent variables was ' analysed sepatately as the
responge _to ‘light was that of ‘an immediate behavioural
3 § . -
.. response. 'On the contrary, the Tesponge to .mean * 24-hour

: .+ ‘temperature was a function of time which was moat likely, at

least ir part, mediated by changes 1in metabolism. Due ‘to | ~

the large v.lues of llght 1n:enl1ty abtail\ed, -this variable

was expressed as teflected light intensity/100 to facilitate

v the regression model. '. i

¥ . =
“—Thv regrenion of the pxopox;ion of -bload~ fed B.

on” medn’ z:.-hqur zemyel’ntux’e (xz = 70.72) i ﬂ‘hown in,

mixtu

‘Flgure 19a, uuh deiaua of the. maly-is found 1in Appendu

'3ux, ‘where 'y

proportion’ blood-fed (per: umpxe',;uxmn ‘and

" 2b-hour é_eppeu:uu.‘ Frgurd 19b7and mppandxx c Ahou the

regreulon of l:.he pru*or:ie blood Eed on ugh: 1nunu:y

: p< 01, q :he :uu}: at equ.uon v .543 .0019x, vhere .
.. '
& ./ ’proport on ‘hlood-fed (pet Almple peuod) lnd x' = mean”
. y %
O uuple pex’iud teflacted ugh: 1ntansityll.00 g

- ‘—u'ue 17, indic tes" thak significant. conu-:iou L were’

the ‘pmpozuu i of blood—f'ed e s

. ven\!s:\ln/vekecuﬂd\\u %nplex $ and P nungt uan.e N perlad

¢ :emperuuure (r -..634,

" .693; <. 01), néan 24 to “ fi=Wou t;mpepﬂ \u'e‘

Sy p( 05), " and Hean; amy:.e p.' 1od l:aflacr.ed ngi\: S.nr.enni*r.y <




o

_and x.= meln sumple period temp22‘l¢nre

- ' ; = R

~.438, p<.05). Regreuxon- of the proportion blood-fed ‘on
mean sample period :empe:ature (Figi™~20a; Apbendix D) and

o meka’ BAvhour fenperetire’ (g, 2003 Appendix ' E) were }

computed, | the mgeN at variables CEenperatiraad uelected

on the bases of thei igher T values (Table 17). AI with

;" mfxtun’independent variables were canatdarad separn:ely.
The regression of N stopditioa; Bldsa=fad oA mean |

nnpi- ‘pertod temperature «(R%.= 37042 16 ‘significant. (F &

14.12): a't p< 01 with the résultant’ equatlnn 'y = -onia -+

.ounx,

fere y!= propar:xon blood-fed. (per sample period)

The Mre”ion‘ éf

proportion h_lnod—!ed on'mean ZA-hm.u- :emperu:u:e (R -

60.7%), "mignificant (F. = 33.49)'a p<.01,. givgs Tthe -

regression equatign y =".139+ .031l4x, uhue y. - propnA_on

blood-fed . (per -

‘temperature.

T (ii) Adult size
o 7S .

e ordet "to examine th&¥ influence  of -'size  .on -

blood -fedding, wing lengths of blood-fed and unfed F

wixthus Eenales wase measured, Simuliun; . venustun/verseundua

complex was not - conaideted in r.h!.s pattlcul section as

t

'vuiuion fu sife cmﬁd be'. a:n—u:(;.ne to incerlpecifil: Las
i

vell as,_ conlpeclfiﬁ, diffarancal-

ing lengths were measured

tr‘m. the end of" the hanll dellito ithe wing tip. - Females




used” for measuremeyts ‘were randomly.seléctad from samples

taken with the cEFt1b-batred trap ‘during the normal trapping- .

ndicated

schedulle‘* ‘Results no significant difference ip

ed P. ‘mixtum. Unfed females (n
1fngth of. 2,89 £ .21 .mm-while .-

e . Sy L O K . B . -
="V . blood- fed feudles (n = 99) ;had’ a ‘mean wing length ‘of o

(; G -

2. 92 + 40 - This dxffei-ene_g wag mnot significant (t =
.~ 1926 ‘ae p>.05, \ 4 e : -2 LT

' (411) Time of

e

*.and, ._s_’) :

The pi»'opuuous_ of blood-fed

| venuu:un/vetecundun complex .(Tables L 13' 19) were cabulate'd -

by r.iue of day- (sample period)  and datendar -date: (uek)

a - onmly -complete sample periods’were uugd 1n order to mun:un s

an equal nimber ‘of. observattons per peziod. _Furthermore for..

or evening’ sample

: ) esch ‘time,/~5f  day. '(motning. af:ernoon

ated. for etther 2.

period) & weekly proportion was - eale

mixtum or'S. venuuun/verecundun complex ony L£ the Heek e %

tota ffonﬁ time of day (morming, ‘aftérmeon. of avenlng)

was 30 ruu or.-greater: This was “done 'in n}der to. ensure

Teasonable. u:uue ‘of ‘the ptoportion blood- fed. - i
v
Tlhl‘g 18 1nd1|:ltea that :ha proportian n—g hlnod fed P.

w " nixtun tended . to -inéréase  ‘as the.season ‘progressed, cHos ik

“tendéncy bétng’ especially moticeable du:ing the “afternoo

= N v .
With S. - venustum/verecundum complex “the proportion -of




nd evening tended " to -

% lncrease - until we.ek nina (x: vhich time the pnpulacion was 2

“This ®pattern -

nppax‘ent

"when :xme

t conmsidered:

fluc:ua:ed as I:he w F

; - 5 R
season, progxelsgd with ‘ne- auunc: pa:un.\ The pzopuruun B

mlxtum wuu h:.ghu: in the. evening, while

tha mnxning and uftetnonn proporunns ha‘d» slwilar: 1evels,

hobh Icvet than thg evg"ing. The same puttntn was Been “with -

g. : venuu:uﬁ/verecnndum co-mplex. -

Cullcidae’

faple 20 11.: .t

‘pe"c"ies' of . mo'aqu:.’taeu : :m: ‘wére

:,ken in  each . trap u»wé' :\m duu uhqn each upecl‘ea

v;u»g.}qtmd collected

Surpfi@ingh fev nonq feoes:

.(all- fnmals) were l:ol.uur.ed l.n A.e:l:her trap (cuccla-bu:ed
7363,

co, .

117) and ad such, 6n1y a few

RS 4 mid‘ six species var; collaeted»dn the

_Half, ot ‘these being, reprel néed- by~ s

”‘:Elu‘ sp!é.i

sinfle’ specimen

in the cx)2

found in m:al * “The

@

"(Goquillett), Ae.  decticus nd‘A_e.' hexddontus have mot yeée,
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- € —been don;fxz'me,i;i The prnpor:lt;;s bluod-f:d for :he“-r_‘hree'
2 E o mos't abundant species, Ae. ah-etuéu", Ae. punctor and Cs.. °
_4‘ . 7" impaviens ave g‘iven in Table=21. ‘Dat.a- lndi_cal;;s. that  Ae.
R S . . abserratus ,a,nd"‘A_e.‘ dniyer Geeve Wil mere i

aggressive

‘feeders than Cs: ~impatiens. The singlé specimens of " Ae.

.. canadensis, Ae. hexodontus and

decticus ‘vere all
| engorged - R

iew of therjlnv\ numhet u'f mmqunoes colle:tad.

abserratus, Ae.

lngatlens ‘weré mu:h more “apundant dutlng the eveniny

8

s nple. periods.

an-either the morning jor the ' aftermoon

sample. periods  (Table - 22 It was alsd noted Sthat |

. approximately 89% (71/80) of -the. total Ae.’ absérratus: cm:fh -
‘ the .CO, trap wad collected from the hour prlot to lunset -

. to :h fErst hour af:er nunrlbe. 3 }xghaxning species_ we.u ..

" Tabanids(Family: ' Tabanidaed . ¢

W Pk . Table 23, ‘lists "-um-

colleccad

e ,wii number qf'

onLy u few gen;rnl connanta cun be mde

i fewer fliey o

- . (12 females dn total) were :.m 1n thp co sr,b and’




these results are not. prlseneed.

Ten apecles were ccllected from July E/to Augun: 17,

half baing Fopeaasatta by a slngle upectm&n. . The £our most

a'bund.n: apecles, E.‘ exu’:an-. c. Etisid\u' w0 s tui

zonalis were'all observ:d td navq taken b ood (Table

23). The only“qt’her specles’ \ohs:ryed to vhnvve [ kén blowod’

was . Cu ‘thig species ,q;..sepracqncau by a,

£ap  (June (13 %o
e cy :
20t September . 7): Iden:ification ot

imens indicnted C 1 xnlonenlll Ileffman,

r:u gruup and Culicoldel gp_ (1)‘ were present- :ln

relatively .low mmbe rs

oul.c Ax.nfnrnnunn ‘and t

collected only a faw counen:s

L eE r.he 191 gulicn"idel coneu:ed in g:‘ne

cu’cle-bixee‘

tnp, 7 |

1in :he cn:zla«buited t ’-p vas collcc!ed durlng \zhe

slmple pezlod ~of August 9. Specimgns ldentifiad is C
xnkonenlil and C. cbsoletus grnup: vare. 'qngﬁz;ad with.

D ‘In tonnideta:i-nn gf . :he.gack of spee1£1¢~

’.




- Vet Tk
- overall propoition  blood-fed equal £, ; .49 (937191).
i . 334 5

.. Approximately, 882 (329/373) ot “end seuon s .cHtch in ! the-

o ',» co, trap na " cégen between Augult 1 to Auguu 31 with peak v
nunbera (118>~ occurring on Augus: 19.- The mjat:l:y of flles
- p > .
- ey captured in  the co, n-ap (266/373, ur-v7ll of “the season’s

< ,.ca:uh) were t‘ken durlng the three houu prtor f.o ‘suns et nnd

\ . .
\/ the four hours iolloving sunrise, . B A e
% " . — : oA "




.

© ' rnon-gravid . females” werd . c?uecc(d ‘and’ that  blopd-fed

R . .

The cattle-bgited trap was found to collect mady more
‘black flies when the bovine bfit wh red to
the number collegted when abs ference

g
betng significent at p<.01p Therefore, black £lies were
t ozey bluel ;

structural

than

s:tracted to the buvine bait”\ rather the

conformatisn of the :up and) the, pou,uue residual boving

:" odours. ‘This plus” the” fact tha) a1 black flies Collected

=l

(10 7Uf) with the ttlz—bal(ed :rap in che presence of the

bovlne hal: dver l:he' couzse' “of* the B :upping aenann.vevre
nog-grnvid femalea, wi:h euch species thowlng at lus: some

d‘égree of blood-feeding, suggea:s that the majority of black

flles :ullected Here hcut

m lqnitoeu, tuhl\lds and ] la'nd f).iel (Culicoides), vere

ee\ting. The remlnin& familien,,

collected 1n .too low mmberu to compare numBers collected in i

.the csttle-baitad crnp with'snd ¥ithout 'the bovine bate, the

& the i“aft“ thlt fu.tlng____ he' normal :nppifg achadule only

s.pecimelu He‘re .fnund “for uost species unpporh‘/ the

fliu were 50 host-seeking.

. auuupuon that the

The  high propoftion ' of blood-fed s.

W
venustum/verecundum complex (approximately 70%) colldcted in

" the cattla-baited trap strongly suggests 'that the trap
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design did not gteutl‘y inhibit blood+~feeding, of at least

abserraths (72%). and Ae. punctor (68%) collected”in

che ‘cattle-baited trap’ sugges:s the same is  ‘also’ "true "for

thgsz species. ¢ o

the ca:tle-baiud :rap can ‘be effecti\fely used to utudy the

hos‘:-aeek;ng ncl:lv*i.cy and blood-feeding behaviour of black
i 1 . .

.. flies under fleld conditions. The remaining . families,

"+ mosqliitoes, tabanids and sand flies, were taken in too low

avmbers té draw any conclusighs at this time; but the high

proportion of blood-fed Ae. . abserratis and * ~gunctor

suggests that thik trap could be useful “for the study of
~.

* _mosquitoes as ‘eell. [ . ‘_ ' o Ve 8 .

5 5 '

- P ith respect to the CO, trap, it .was féund ' that no

CRe : N
£11

weres collected during times when the CO, cylinders °

wete depleted, showing :hn:‘ the attractign of this.trap was
A ? H )

largely dde to.CO, and not due to other characteristios ‘of

the trap. It was also noted that all’ specimens -collected ,

female from the 'i. ‘venustum/verecundum complex which

implies that females caught in.this'trap were host-seeking.

“this complex:: Similarly, the high propoition 'of blosd-fed:

(6,222) .were non-gravid females with the axcey:}inn of one‘

Orz the bssis of ane(trapping qeuson, it aﬁpaars thnrl'



a

The pur?oue of 'the' coz trup in :hie atudy was to act as

subatitute

host and ‘to mon(tot both dlurnzl and Asealolulv

:hangea 1:\ the’;.hou:—seeking popula:ion atr times whaq_ the

<dttle-baited trap was not in dperation., Tables 4 ito 6 show

‘that* whgn ‘changes.j.n' the ‘numbers of‘ Ss. venus}un/ver l:\ll;é\lll '

. com

N occuAred, limil:t chnngaa were ebuer

The

Whi

. C .
neceuu‘ily hold frue .under dlff'

plex ‘and

co, t) ng

le ﬂt can

exanple,”™ if

_habita:.),

obtai‘d from these ‘two traps wai

néva:thelenl N \the

P mixtum cuught in\:he cattlg-baited’ trap

apparen:ly teflgc:cd ’hlngés in the

. host-leeking uctivity of -these populltlons :nwurda ‘cattle.
. & .

«
not bei as‘sunad- that this relationship would

rent ' circumstances (for

.

:he’ two traps wede locn:ed \1n~d££fue&z

nts further 1nvestig;:£on'

r of’ :hts Coz trap 1n qunntifylng the diurnal and sensanll

. l;o.t-:aaking_

activity  of . E. mixtum and . S.-

'venustum/verecundum compdex and possibly - other apekies ‘of

biting flies. -

.

Species Present ‘and Seasonal Occur_uncu\; O

'l‘he Plcknv-ﬂcu' stream nonplcx v

: »

the major Bfuldlvn’g

2 \tn :h- vininlty of  the trnppinx nitn. and the seasonal

e ., - & ‘ - \

d in - the 2 trap.--

1lar1:y' in the reluita_




herei have
Bt A Lntensely Fewdied, by qu u{d,nennaft (uz() Given 1g )

i ‘Tavie B4t & l:empuriacn of
' P

ey nbove 1nvestigation, lnd che B ¥

%
present smdy. Alth‘oug‘h Bbs ty» (1973) und Leuls and Banner.:'

b (1973, 1974) :eportgd ;m: Totn’ Proligulinm \fns:ﬁ'm Syme 'nnd N

% Dnvles and P.‘ ‘nt tun ,’oocurred in Newfa hdland,

)

:Colbo’

* / N (15795, Pe:eruo‘n (1970) and* Ro:hf:lu and “Freeman

i caru:lude,'ﬂ thal‘;‘ only g <m1xt\lm occurs on Ehe unna and |

5 <y
L 'hence the refarence to B, fascum. 19 ‘an et:nr. - -

-, Lewis and Benne:t (L974) fatled, o ‘frnd. 5 v:{,nug-}m

> ‘.nd

. dewrum :gn :hu Pickavﬁnce wu:eurhed wherene adults “

. vere :uilected by the’ pteuenl’. !uthut, /:hough 1hfrequen:1y,-
o

8 nom both ! th, ..\hovine bu: and the 'cu2 :upu (Tables 7.~ 8)

These, adults thereforé'.were ptoh‘\bly ,the’
a0y § VoK .

e fuuigration  from’ other areas! The closéat o readlgg
areas of S. ‘vit’:an’m ,which 1nl'lle-wf6n\pdin;dl a.re px’lmlrily

.o oul:flova . from lentic bodies (Colbo, 1979), t.o the- 1odution

‘of r.he‘ :flpu, ve:e nc a distance of ‘at lust cwo k1loma:eu.

LEa .<Thlu vdintlnce_ from t;he trapping 1ocu:ion ruy he\lp expl'nin. K
‘ s

'e:ha laH catch of this ,apaclan in view of ' the f-c: :ha: ie 1\5 -

oniidg;ed commnp 1n Newfoundh-nd (B'bcnry, ‘197)3,‘ Lewis nnd
‘Bennett, 1973). simulium decorum_ was’ colldc:ed An qnly ‘ewo
’ A i e e

. u"t‘r}ba‘\ls‘ ‘by Lewis dnd Benna:v (L97'3), both of, :h‘aua on the

Avulqn Pnnln-uln dnd :hevy "conlidarnd /m- ', -pecie- ~to -,b'e' E

» ’ 4

“ube &.u-‘(nunE\Jras.) was, relatively.. abundant




vae ‘were: ‘alsc™ ’cauec'ud by

of theée.streams :u'hich wss »located

¢ ;pxgsent ﬂu

trap. cuuu (1§sza) hag

':1:_1 “co, -‘ba‘snd ox traps

,.cnl.lected ldult S.

Therefore » :he, nbséi{ce

I puuung »and ro explana:lon scan ke given 2t thlu time,

! } L _"J Acco:dlng to, Lewis and Bennett (1974), there werd . two
* " - periods when ln;vnl simuliids weg\ ngqnd-ant: an elrly

s dpring peaks conpased largely of B. mixbum (referred: to as

, : . P.' mixtum/fusc.um) and st. .muta:a, and a se:o‘f:d late spring “_
f R L ,
Y s .~ to early cuwner penk S. “yenustum.and 5. yerecundum "beipg

Y7 . the major con‘stxtuents.’ + Accounting f(;t( e ‘developmental
%

time’ fram larva to adulr dnd ulih\;“hg"'e;:ceptlon of St

‘m‘x:n:a the p!eaent £indings (rig-. 's, 6) “agroe claaely with »

% ;hue of - :hue 1nvasug-ﬂc_n. With reupec: to- s:. N nutlta,'
: o3 1 Butats

% ad, were collected lu mach )'ougr numbers r.han ons.vwoul(d /"1

W, N __;have axpe!:ted Ezcn :I\e ].n:vnl population indlcnted b} -Lewis

d Bennett ¢ (1974),. llthough thia ,mly h gven the Tesult .

yeuly .pepulntion f).ucl:uauion-' 'or posuble low

:he CO and EAtClG-

Ltnuction_ traps may hnie had for
‘the fact that © adyles
denvnstrlted\ nor. oue but two periods of penk s

»1n nid-Junc as l.ndicn:ud ‘by ‘uu' CO, trap




— cattle-baited: trap (l'lg._' 5d). -This ‘-pp-re'nz dincreplncy
.

} /beluaan zhe twe :x‘p- wxll be dx-culud ln detail undar the '

. \'-ubheadlns of St. mutata:

The’ lellolul su cllllan of AduLL llll-luphill: Vbhc‘h

. - -
'tllu preaented here (Hgs. 5, th ‘the 1-rvu1 ¥

* - and/o: sdult .en-onnl , auucelslon 'de-c'ribpd “hy < prcvlou.‘

5 H'otkers 1n Hevfoundl.ndl(c lho, 19521, !bnlr’y.’ 1513; Levis

g 'and aennett. 1976). Bawevu. uuh :hu po -!.ble éxception of

~the 'Hutiu.mu prqvlncen (Lavh and . naqneu, 19795) and Quebec,

1979,~'

ack -nd lepat'l97

" and Peterson,’ 1959) 5

'the va{ioul -pcc!..l in vafuundllnd ‘tend to ocgur ll:-r in .y

cll..ln_-lqn than their coun:urplrt- across_ gns:crn North

- America-: (Anderson and DeFoltht, 1961; lsudet ‘and Crans, ,

1979; Cupp and.Gordon, 1983; .~ D. . Davies et al., 1962;

& 4 X % S . S i
.+~ wyDePoliart et al,, 1967;% Merritt et al., 1978; Stone; 1964;

\ . Stome and Jamoback, 1955). The long wintér and late spring

typical ,oi Newfoundland ruu!.: l.u -:r m systems which u‘ru
“up later '{n,the nn.on' than on r.he .maipland thus; delaying
e e G

the u-uoﬂ of . the adult_black fly population. It Has -

. 4 brun -well ddcumn:ad that. ’:ruq temperature greatly
: ln!luencau the davalopnenul :Ln'm of b ch :he 1lrvll and”
- ; pupll utngel (Andorunn and Bl.ckg, '1960; ‘- Bruder and &: ans,,

v 19‘79', s Co‘lho and Porter, 1981; Jobbin- Pumeroy. 1916:‘
> ' . . . ‘
Puri, 1925; ™ Ross and Merritt, 1978; Tarshis, 1968). - Lewis '

-nd.“nnit: (1974) reported y in larval development in

g Newfoundland. as compared to

inland North ‘America. and



: e ~ - ; o1
g . 3 . B ‘o L]
: " > : * % J°
. related this to stream temperature: N -
5 o € e - ‘ T
(a) Prosimulium mixtum. Syme ‘and Davies z w

’ sx B p - Ve s

M " This uper_ies was tha ucond most ,.huué.n: n‘ahck'

ac:lvlty uccurring Sh, "6b), - Fleld"

7 . nbaervlt ns’ dndicuced thut .dulc- Her!-no; pkesant Baiore- ‘

the tf‘nppins schedule began. This species u univoltlna (D-':

"Igsa, gh 53, (1923; Jnmnblck, 1969, -

2 . .

& "uwu anc% n;pne::,, 1973,,.1974, Pe!eraan, 1?970; St_nne and

.Daviu sn>d Symg,

“Snoddy, ‘1969; ‘and | ds conue;;ed nq’ be abundant® in ¢

. “ewfoundland cmuuy, “1973; Lewu aid Bemmett, 1973). . !

% Prosimulium ‘fontanus” }ymb “and- Davies, ‘mllticum .
vy Pe:ez-on, ‘mixtum 'and” Pi fuscum fora’ a cnnplex of .7

.
closely related North Ameriun apshia’ fnrmetly undzr the

_single nap s hirtigal (Frieu) (D- Dnviea and Syme, 1958; ,
e 7 —— i :
- “Petersonm, 1970; Rothfel&, 1956, Syme and Davies 1958), ‘a

& e .

L1 species " mow, though: to Ve oqu Bumpeun in diutribu:len (1..
' ’ LN

 Daviesy 4957:) ""Because <0f these aystematic ch.n;g.,_

reports on the feeding I(.bxu anli hosts-of ‘hirtipes in

Nor:h Americsg prior to 1960 must’ be conlidered “in & hto‘ad &

IR,

they may involwe ome or all of »cha above lpociea.

|ansa. a

“Andéraon and- DePoliare’ (1961) aug ested that n.ny_, of the

w . early leading records
RN
. at lea

P.  mixeim aid P. tulcun have’ -xntlnr fe-ding" Fi
= = fuscum




. whsc'h'

- s:;:\cking cn:tle fuz :hetr first blood-meal would be puroul. ¥

habits, Fredeen (1973)  congidered P\ mixtyn' to'be .an,
importlnt pest’ of; d‘;menic anxmls in Cnnlda. The pref{rted

to be hozses (Andetson 5

11v stoc "host 'of P.. mixtdm nppears.

and: Danliarc‘. 1961; Cupp and Gotdon, 1983,‘ Merritt ot ;

1978 . S:one 1964). but reco:da of P.- h‘i’ttig‘en'(whieh_

may have 1nc1uded P mixtum) a::uking cn:ele do ¥ exist

\(nnwne .an norz'.

i s
°“'.f 1957, Hnlloch, .1914). Hokry (1950)

v,
feund that’ g. mixtum’ ovld atuck ‘eattle’ in Newfoundlnnd

LI *Dlvles ()961), vcrking with an nnlutogenous strain) " \
of . Pl 1x:rm, ¥ nuggelted :nu nulliparaul femles tend rto-
di:pezae uuny from the ,Bbl‘ell qf nrigln wheteau « paroua

fggueg tehd ‘to Femain “T'n the vicini:y of (-.he ‘streans u

ay hnve ‘ecencly nvipoli(ed.‘ Prounuliun mixtum . in

Newfo ndlnnd,. unlike {its coun:e;pat:u on’ the ul‘inlnnd, is

auEugenoum (Lewla nud Bennatr.,-1973) ‘and- 'therefure fanalel

& If L. Dnvtu ‘6 (1961) r:la:ioushxp he:ueen the 'diupel‘ﬂll
\

powers ef nulllpu‘ous , and  parous fsmllen holds true t‘ot

T:M.- lpeciea could be

autogdhioya_strains of B 'nixtuB, tHe

expected . to be troubleaona to ca::lp in Havfmmdlnnd only -7

* near !ui:lble bre.dxng .uu- howevu, luchtqi_ses are- very:

ommon 1;1 1nnu1-r Newfoundland. Si'ce no _information

preaen:ly exlstq oni the diuperall havbt:n ‘0f, Po © mixtum, n /.

Nawfoundllnd. Eurther lnvaa:iga:lnn is tedd L.,

Davias (1961) astlnltad that fav B sixtus survife to the .

e ¥ r~ ighird ovurhn cycle and in thi-, regard l:h- uu:n.onség form %
AR e . .




By o of B. mix:uh' i Hewfnundland v'n\,ll‘d ‘huve" a low "vector
wrid

. R pro:enuu f'u dny  dlseases umc:{ mighu actidentnlly be,

tatFoduced into 1usu1u Neufpundland u'_uu- flies: would

. survlve to ‘take a second blood-meal.

In llgh: of.the lb\lndance of _4 mixr.um 1n Neufaundlnnd»

el e "(alu:hor-s datu,v &buaty, 1973, Lewia, 19%3; Leui! Apd

d B nunecc, 1973y and 1:- nvidit:y to  ‘take bigod “from- “cattle,

(ca. 35! 'hlood ied), ir. uhoul bg c’)cnsldered an 1mpo'tnnt» o

ppearan&e nyl

., St peu: of cnccle. Owing' to thtu s.pehlea’ eu:ly

nnivol:ina nat\lte, P. mixc  would ‘only be * a peu': o

S G . during the - kte sprlng‘ and (a'arly summer. The extept »f

eeonomic 1mplct of this on ‘cattle’ produc:ivitvy

I Jaq\lirel futthnt u:udy*.

(b) 1gu11um venuat\m/we:ecundum :onplex

g o ‘_\ T (" L

Tothfels et ai: (lg'n) u'aa:uxeh 7";1h1£i§

A ‘(s. * venustum '-nd at le sf 2. -1b11ng"apeciea

# 1J‘uted "3 -muts llbling -pecin of S. vennl:um., leclunq nt_‘

l:he pruent dlffieulty in lepnu~:1ng :he ndulea of the. S

) venustun .complex ~ from ‘the; adults. of ~'the §.° verecundum

cbuplnx,"’the two l'rs'i:roui)‘ed,to_gve:ha'r and feferrad toiag

- vcnuat\m/vex’ecund\m . oonplex. ".‘l“h—’in complex ) was




-~ July. Simuliids designated as S. venustum are. considered |

fmportant pests of livestock in Nofth America-(Cupp and

* Gordon, 1983;' - Fredees, 71973, '1977a) and. there -is."an

©.. . exhaustive. -list _of its’ unck- on

A;:derlon. and De!oxt re”

wi s Abdelnur ‘(1968
i i T

el a2y, ety am wess' Tisss)y Sha--nchuk (1973), Stone

..ngl"v..m,&n (xyos). ‘Dovnc

"'s'uuun- : varecundu-, o :hough 2 ‘6f‘

- 19685

ad Gordon. 19‘/)).
’ In lhwtound].-nd the' 2
e eon-un 'of"' -i least five: Mnlo;iuuy md repradugu -1y

uuu.

dtstinct

cies ln vhlc.h -only

'cy‘td‘t‘ypé" . AA_

Y lultlvoltino (eolbo; l983, pu'l.

) e l975)r§

-v-nultum im H.wfoundllnd (Eb

1973 1974) may. h..' dise.

X nivolunc. species,:

g R B : p -k of ldult u\;ivity lnn oburnd. this bun. 1n July. ‘A

7 -Anor pluk vn. nl-o noud 1n 1d-Au|u-: (11;-. S'c. 6:)\




o Tl el result of»cnnsiderable gen:ratiau overlap. which’ in " turn-

5 Hould have heen 1n£1u=nced by’ factors such as *rnte of larvnl .

. udevelupment, en:tance ‘ot f11ds f om ozhgr. areas’ ‘and the.
- 4

occurrance .of more thaq

W}lfd, 1958)

" burins s bundande * (July) 150 or. ‘more

it s A e bt/ verecundtn - complex, averlging 7ox,h1ood fed,Vue:e
: o o

. frequently kak_e’{\ f'rom ;the :atcle-batted . trap’ chn‘i))g the

‘v'ten-.'ﬁinu\:e lample‘ r.tmes. In’ conﬁdera:ion of the findings

of_l)'

Dnvies “and Peterunn (1956), L

Duviaa (€1957b,¢) :dnd

ﬂocking cand Tlckaring (1954), 133 is 11k¢1y that many black’

k: ; flies had fed and' left before" the end of: each sample time 80

¢ heA numbet of blood-ted bluck flies collar_ted would .

lowqt :hnu _the . numbqr :ha: ngqually :ook a -

ai'.giui'x'ﬁg nu::hmnump‘_le time. " Uifprtun‘aﬂtely. 1t 18

- T met, kn ua vhat this 'diffezence migh: have - been.. ; During

X bundunce, :hc bull (bnvlna buu) was fvisibly

ly shak!ug the held and flaxing l:he skin

k suggastsd :h-: S. venus um/varncunduu conplax.

‘like

other simuliidw uhich fued on llrgc mammn;n (Anda:uon"ghd

Vonmu,L 196§A ‘Pavies, 1957». PtadaLn,»“

Cnmeton, 1922, L.
s i

LT Gue:u-n. 1972 vk.ihduri,;xaér

£ !ad prindipallyt>on

the bull,” on ';!‘F‘l o¢casions ‘the buli’”

i;aup:- to. jump over':




" number of black flies attracted t

consider ' .S.. Munhltum/varacnndum conplex to be of an even

‘blood feeding ratio of - the !ormar upsclel c&upared.'

“‘the walls of the stablei This uuggé-:s ‘that ip’ Newfoundland .

uc:l.e exposed to'such black fly. “aftacks abe ) undér “ser
which: could 1eaa to 'k losa of produccivity 4s ‘has ‘be
reported elgewhere (n'hr 1958, 1977a; uxcc, 1982).

; In ) nq,bnrlng

venus:um/veucundun

g

 Eie E peak . ahgndnnce Y of

conplex (late June to la(e July) to’ :ha

peuk nbundlnce of'P. mixtum (e-rly June to eltly July). ;i;

"was found. that SS v!nustun/verecul‘ldum complex cutnumbered

P. mixtum by.a ratio of Z.I‘ip the :o:al number collgc:ed 4
1n’ “the cattle-baited .trap, and by 4:1 in the total number

blood-fed. The trapping effore in these. 'cwe'/ieu»oa. " wad

é'a 2: l -ratio in

np1éx. Clearly, :he
4 ; =

very similess . The CO, cup also a\lgg

favour, of"S. van&-:um/verecundum
S ‘Yehptun/yerecuncan

a hoat (in’ this 1n¢:nncq
ccattle) is itself not a réiiab;e index o‘Q a. species’
potential 1{.{1;-:: ‘ou the neatch ath ‘Hell;heing of liveatock,
'u:h:r\:he total number of .blopd-fed females s xnpon.n: in
asnesnlng~ :he significance of ‘a ngen -pacian of blnck fly

as a vector of di

se lnd as- an irri:unt\ -Thul_ rona vould ¥

greater ﬁettimant to nuttle ' than . B0 mlx:un than - uimp).y

chau' ahundance-' uduld i mc'uu:. (: 15 bécause® of thd. -

1-::5: (42 1).r




p Tﬂxs

qu Zb before the s:u: -of the 't

ti:e reluc:ance ROY s: mutata to f\e}d on the hovine

spééles was collected in low numbers, with. adults

puaen: from May 31 to July 26.‘ Dne adult wu .1-0 tnken on

(1esu :hun 62 of :)\e ':9:_;1 ca:ch hlood-fad), sven . luge

nugbe;l It‘t“‘lcﬂ.ed :ovAcnt‘tJ.e» milg_ht ba expu'tedb :o/ have a

.small effegt on’ catile produc‘uvicy. Stegopternma’ m‘n:.l':n‘ has

zapping - schedule. ° Due to )

been: reported to attack:.cattle wlsewhere in North Anetica'

(Abdelnur,
otdbn, v 1
This apecx
elnevhere
Lewiu -nd
1955).

Tha T

varlnnne,.

(Fig. - 6a)

in early July' '(Pig« Sd). An e:plunution tu’ul‘.coun: for-th

dj.ncrapanc
assuming
(Lewis and

fromr".hma

there w“

19683 Alﬁeta&: and ‘DeFoliart, .uex-

983; 'Downe ‘and Morrison, 1957 ‘Stone, “1964).
es ia univoleime 'in. ‘Wewfoundland as well ss

(nack,, and Hn\‘pe:, 1979. Bruder. 4nd. Cmu, 1979;

Bennact, 19791. Sto_n., X96,4; Stone and Jamnback,

. . B N ¥
N . 3 4 gy i ‘

f

esultu of the c:a2 lnd :lt:r.lu-!nlced trape were’ -':» A

the forner 1nd1cnt1ng peak -bundlnca in’ amid= J\me

and ‘the latter uhow?; §t. ‘mutata most’ nunuron'

' 2 \
y ba:wu-n tha COZ lnd ca:tln-blited ultnpu,‘_

:hul: nnl? r.ha t:lpluid fotn axilta 1n Ncufound].lnd

nennac( 1973) u; ‘shift da h

i

: -prafarupce

“to, July. DaFoliurt and R-a (1\965) fonnd that -

o

t ln hnlt se ection hy Simultbn ,nna&ion-la :

(1976

) ‘3 noted :hu' Simuitu ‘pu-icou. B#cklr







In view

' abundance.

5 ot lene .
Nevfoundiand, (Ebsary, 1973

“its n'llungnc 8 to nke bloed 1n :hh nndy (cas

251 blood-fed); "this lpeciel ‘apotential pest of

cattle in certains are

As such, . |

= ‘- . this bllck ny -u-: Juexy prelun:- no uu- Iivestock - -
3 Ptodne\tly‘lty. ‘Simulium daeoru- h bun.reponad to, attack 3,
& A‘ cattle elsewhere 4in_ North America, of o i@ xuga ot -b.rl - <

. - (Anderson 4nd  DeFoliart

-1961; Cupp and ““Gordon, un.

-‘Lugger; ~1896;  Shemanchuk,. 1978

‘Stose, 1964;  Stome and

S Snoddy;*1969).

e

© .+ (f)~Summiry

ack . l:;,lv.i.\y on the Hl&in] fara dnithe vicinity ' H

)

of Plddy\ " Pon

H s:. Jnhn'},‘d\lzinl the @

:,nf"l?fz. -
;

most huvuy condcnzrlted tn

Prosimulium -*,
-uzu.;-n ;h. predonlnnnt o June and 8,

t in Juxy._'r'h-". .

vcnu-:unlv ncnnd m complex cha
Jeaustun,

boyine. luu-n- ‘relatively fre from black fly ltt!ck “4n

it




nﬂluence, “hot dry\lnmmerl

of‘:he Adulr. black fLy

Additimmlly,

pscial are

kaown

| Pledger) 1979,\1:

Davies, . 1975) and ch-ng\l

N
wopld; .greatly affect: the mmbers of these specie

Simyliun” vittatum, for example,

would ptnhably

ected 1in &reue“r nunbera nad r.he

located . n

1“:1: vou:flow :Caumv 1979).

fluctuagions’ ; in,

weatheraf..gatterns would

ddult séason (D.-

favouring the, develupun: oE{r,ge adtlt ' populatibu

and H/:per. 1979)”-




and numbers-of rblack fly species attacking cattle

the.‘ damage incurred to

uch results have only.w

limiced “value 1h Ms;uug the” impact “of a particular~:

_specie! on, uve-:,ck px‘oduc:ivlty. ‘The lack of - information

on - hlood fqeding)of, black fliel ‘on :lttle hql largely béen

due u trap dedigns or collgetion techuiqu

which either
v ;
deter the feeding of black flies or greatly bias the ¥

that are . obtained ‘(see Servire,

g iy
(X976) has, pcinnad out that 1ittle information exists’o

tn:eut:y!of -ttq{\'uquized to. tabse ugnxgican:

bai:ed ttup

:f!‘m cdtzl

a(ing the. niuber of hon-aeeung and blond-feedin’g

1

Many authors in the gast . have _reported  only .on the &

:




'3,. Diur;’lal Acnivlry nnd :he Influeﬂce of Heteo!ological
Ccmﬂltionu K

CClarification ‘of uvenl areas "of -donfusion) ‘1»’:}@

literature’ concerngn ,activity' “-and

'h1oa‘a-budmg_behavznur 1s required: before jdiscusging the "

Curtedt. btudy.  Many

"fe‘e.d‘i‘ng

wi:m{‘{x:» cleardy’: lpdicating . _vhethu chex’ \5

‘sc:uu‘ changes in the uamber: Gt hhck £

' or [.'o nh.ngu' ;n ‘the

actiytty. Even in.papersiuhere it i ent\"what 1s meant

by Tding" br eeeds

1s not u-w{y‘u possible. to.

digcern it geported

‘aprenént chnngu in

t- ) %@opo»r:inn of

blood-meal . or reflect . .an . {hereas ‘a popmnuon of

. B o :
Host-seeking “black * flies ‘dround the  host. ' Peterson and

oA ' 1958) and Wolfe and” ,yuuaon '(1960-)— mke several” #

:5,'“1..4':5.'.&& bltlng‘ a the moruing ‘andevening'

[ &u:lng which ‘timeé the ;number of -flies on the wing als

pukad. In this  case,’ the .increased biting may simply 4

L reflec: an increased  number -.v,of

‘ black’ “flies

‘.Tather than . an

s of the population to ., * 7

£ bite.

,This issue 1s furthe¥ complicated by’ the paper  of.;

Sutcliffe ' and McIver (1979) whé . séparated hlood—fef'ing

aviolr per se into two phases: (1) biting, which enthils

probing, piercing -the skin, ‘and tasting the blood; and/(2)

N o




* Thompson, 1976a,b), movement, (Wenk

In utder to ulka hean!ngful complrlunnl 'w(:h previuua o

fit! of Ll\e. exi!ting conf\lsl n,

ueveral

dlso faunrl in the Glus!al.‘y nﬁ 'l'el‘ms. ‘!riafly

dppetitive’ hgh:vlour apd Axngenmu stimuli (lar

example, . light; :smpers:u_n, humidity, and host _odour)

. T P
sctivate chs host-seeking ‘flight of black Blies. once 1h

of ‘the host UEgelfs such as odour(Lowther and- uooa, 19645 . °
] - : )

‘Sehldrer, 1963), size

(Anderso;

% nd,uiour (Bradbury *und

and DeFolfart, -1961),

Benue 1974), which operate.to bring the §1y into .close
B ? :

o‘:lmi:y Lof ‘the' Wdst. The hau-negun(,unvny is also
tnf luéniced by o:hsr,K tacyors such as Veacher gy.nu, ‘usa).

After a

“has ., landed on a host,

further stimuli

pnm\au moad.-fa a1ds b |>vxau (biting and ‘gofging), which
£ &

>
may

tnclude . contact of Garei and iouth parts yith the host
. A sor . B s {




and che presence! of.

phagostimulante’ ‘and, .factors  specific , to the host’s blgod ™

7 (Mokry, . 195‘0~ o sueetifge |

pd - 'Melver, - 19757 197
sresusedading  venswlewr. (Sritas end el

i .
host-seekindvEerivity, may. also  be

-e:eorologicul coﬁhuaus (D. Davies,

Likewise, :!m;
a”fungtion
i

Of 'the number of . blatk flies n’i;dxng a

“eoupl’ed with varionu lmn: chur.ctetl!ticg\»and ‘env{

_canduiona. ost. eeklng activity and vhlood

“behaviour are . mo likely under lepurutp

,w,(Ha:tingly, 19

W nixeya' showed.,
. : = N

5u:u1.uon‘ (p<.05) between

‘“of the ‘three weeks exumined . {Table

emaining correlations vere

suggests that

Jittlé, or  mno,




verecundunm Ycomplex
B e : : o
: (p€.03)3 40" "Gne of e thee vedws: exaptded and :hen only

# 5 i when'the advgrse e(fev:tu uf - the'

condltlonn were’ :emaud (,h:ue 11.)

cl\lng 8. 1n' tgmyel'ltux'e as ‘lndiclted 8

\

ineignificant r’valuaa may be interpreted:

" tup’qnd oni




s %
wﬁue cyclic 4

Che o twuy of g

(B zempuuure . as

dacreue in







ype: of interpretatfoncproduces a very complex . relationship

] henfeen climate . and actiyity, ad Jretlected inche -,

N utera:ure, The -inftda Jgteps. in: conn,miug .or tefutlng

pcu(ble' é:io'ﬂ’shi‘pu

would laboratory

these ) Lrequtre

-'humld environnen: whgn .

u\d‘

_Roth;

midday' ‘lull; in activity on'July 8







-, that during”
: wud

5 r(vlszi). e s Dlvian__

" (e) Wind speed .

0f the ‘meteorological A factors meas

ed, wind ~speed’

ap;eared to have the greu:ent'effe;;: on diurnal aeii;li«:}z.
. Nggn:ive correh:tans "between ac:ivi:y and wind kpeed'l fo.
,v_bn_l;h

“found

mixtum and

venuacumlvere:undum coupléx ure
Yenustum

i
(n w8 of ‘three ﬁeks examined (Tablen 11

8. Wien©

'venu‘u:um/vuunnauz_complax ' 3h1y aignlﬁ.ca negative ;

J‘:otrelu:ln‘na (5<.01) - were - £un “for. Both. Reeks. S

unlgltive ’vulue! of,‘ tl\e. cortelutibn coeiflciénts 1nd1cue

‘m;mhe:‘of fuu. on: the vmg

.that as wind 1l\creuued the

: nenne‘ct‘ and Coont

.tended ‘"to ‘decrease. (1975) 1nd1ca:e

‘that ome of | /:he mosi mpor-:an:

det sxnining tl‘:e,

sumber of Jf1fes cauucad ‘A0 @ bird- baited tral

Lacey

gnd

‘speed v’{u'

\and : Ogata’ ., (1953) n-h s ounds’ shwind

G
to
hqu-ueeking ic:d.vi:y oé bl ck flin‘, high

udncing nctxviuy




speeds, of 0 to 8.0 km/h. :The upper, tolerance limits to - .

wind' - speed for .Pi: mixtum (9.5 km/h). and 'S.

B Con .
cundum complex (8.0 km/)r)“"" beyond* whtch,

sctivity greatly diminished, agree: clnlaly wath n.e £1nd ﬂgs

- R
and DuFulLart, 19613 "_ ot

EN ka/i (Lacey and Hulfa, 19775 and %24 o km/h"

i R
L 1857%), 9,

954), put are mich

52), and’ 45.0 kn/h (Underl\ill 1944
kin/h’

tepgl;}:ed hy Hol_te =

: wind could he expected letle 1nf1uenna

:rvity’ in thickly woodud drads thth Ho\lld u:\: au -wind

as eppoled‘ to zn open pln:uteu wh:lch wmr!\d offer’ °

o 11!’.!’.1: prﬂtncclon f!‘on thé Hi\ld. Tlle cn:tle-bli:e trap was

a
‘area -betveen a' zond:0f "Low scrib

ucma /growtH norux fnrau:,ﬁaqd E :m.. .

51!35 1ocality .

arked ' l.n l tu

¥

ne:!.w.ty.,)
u.oxoguu srate \oi the black £ly'.

owe,d. Ch&t wlnd taduced the ‘ lcllvity b.f

- thlp :\he.\ac.:.lwlu of newlz amaxged flieu




iitdle 7 chanp

ct ”y(ry

he decresse

~¥nivd

K - g SR N
o waning Iighty*but ~temaining 'metéorologicd

during these times..

ap-on*sevéral’ days’ collected ”larg




" Fredeen, ' 1973), " exceptions” do occur; Bemmett (1960) and

Peterson (1956) observed that a limited “ausber of black

5. 'fltes were sdeking a host after dark.. Simulitds have been
o Lo N ' e T

collected throughout the night 'by ‘means . of ugn& traps

“dnd Mehl, 1972; W William:

, 1962), but L. Davies

et and Williams (1962) considered that light trdps. do - not

¢oliect  host-seeking . adults. - The.results of the co, trap 4

1nd"1c‘ne~:hac' thoush a -drastic reductigi. in wciv:-cy"

occurted near sunle:. a’small pucen;.ge of :the payuuuan'

continued to. Beek .a host after dar The cnllectluns ‘of

umr in “the O, ttap were of:un Low hat’ure sunaet, houwer }

“to extremely’'low - evening

:eup"an:ur,s et ;h uuually pnuugd during the ‘month f

i .

nly onme ?f_' the .. °

Csigmifidant nagative




v ¥ - : ) ¥
within the  meteorological limits of high ‘activity, the

significance’ was lost. k- G e

An exg’la"nltlon for thfs loss af'ixgnificu'nce in these

two" weeks may be found by clnaer exanmination of the data.

During weék ‘seven when all glmple! were' conudued, about

. ‘501 (19/40) of the umple times were taken spder conditions

matearologlcul :onditions were’ conducive to [activity" were .=

'uue . ou:elde . Lhe nmua of ‘high activity), 14 (88%) turned

,;nd' batween I\igh light Lntenlity ﬂnd\ unf!vnurahle .

‘artefact 'resulting - from a’

activity sand. other ne:entolugln 1 cenditions,  which ue"

" of/high-light 4dutensity, - 6,800 . to is, 500 on  the

: .
<contrary,’ ‘hen "oply ‘ those &-lmple “tfmes.in vhich rematining

used’’ ‘?/, ulcul-:e _the coeffi lencs, aox (19/24) of thue -

umple tings had low iight’ 1nl=ns}.:1el,‘5 sou ‘to 2, 1ux. of

 Irer reninxng 16 umple t!.mes that were not \xned m this, -

correlntion ‘(because th ‘Gther. ue:eo_mugic.; ‘_qonuuona

out to ]uve High 1ighc uunu:y. 'nnaa"', in this situation,

thete was a. very “atrong: association betueed. low light’

lntensity and hvournbu mgtentclogi;-l :ondi:ions »(19/24»), \

~

Il: cnuld b

rgutd, 'zherefqre,» chat' | the ‘aignificant

cdveaTithn between 1light. intensity and activity® 1s an”; "

=y »
enl" association’ betwgen

" -associated with elither! Sow 1ight intensity’ (lavourable v,

‘ngteorologica conditions) . or . high ' light muneuy

" (unFavourable = conditions). . When ' che ‘sample times: Wi

-




adveese meteorologtcal conditions were excluded, in effect, -

most- Wample tines ‘with high light, ﬂneniity were excluded,
“7 - and. cy signiffcant correlation i e ligh: inténsity and
activity was lost. ‘lhls uugguts :ha: at the- lower 1light

_intensfties (5500 lix or_ less)’ chatfgen in 1igheido not

greatly affect activity, except at- extremely low. llght

s intensifies * as' discussed above’'and luggented 1n. Tabl

.Similarly the low lctivlly that vas ululll A llso:llted wlth

hlgh Tight

’etfee:a ‘o‘f ’I:I;e_l remlininﬁ\ meteorological conditions

(ultu:ltion deficit, wind lpe:d ..ﬂd':‘énpafucun). The same’

“argungat hokds erue for week nine, which .had & stmilar

lnd lov ligh: intenaitleu ware :qu lly diltrlhuf.ed id ‘both

* sets nf correlations, neither:being eignificant.,

- ‘There .are -many expux{.:fenu that could accountfor :the

T ‘study. Three: uuL ba hriefly .d:.-cuued. '~élr-:, as

a\lppotted hy :hﬁ.a»uud -y the’ nujnr Lnflunnce of" llght 18 to

- Cactivity at nightfall. . Under ;Buch comditions,” loy - or

insignificant .correlations

. explanation 'whzch would nccount for th,

eak relationship

ba sieen lighe ‘and getivity, ta tl\al: ugh: . may anu\”i’e of

mpnumce duringrce!tllnttimgu 8F he day (ogata, 1954)7er

year, (Lucey and uuua,, 971). Unfortunately, inaufficiant

u'z} can ' be ;explatned by ee limiting

di,umbu:x‘an of ugiu lntenl ties, whereas ln veek six high

“" "7 low correlations” batween ughé and aétivity found in thig ™

w inteiats activity with the,onset of sunrise andito suppress

‘be ‘xgc;ad. ‘A second ;

J




f
|
P
i
i

. . E
s were taken in the present study to investigate this

possibility.. Finally, the weak jrelationship. between light

¥ have been the result of ;u.: vuuuou in

lk:. the

and ‘actiyity

remaining -.t.orologlcll condl(innl which

' -_ influence of lighz. 'hlte'er the exact mechani:
e

™ vhlch 1ight - acts n‘n host-seeking activity, ni:' -un.

pr en:-d hc:q as vu.ll “as tha-a found. by _other 1nve-:13nuu

* (Anderlnn and nuauu;, 1961; D. Dayies;, 1952; ¢>Hunllr

and_ Moorhouse, 1976hl Ogata,.1954) clearly lndlutt that

J.!.ght does indeed affuct Ac:ivity to ra grel:ar or. lgu-er

(1977) and Wolfe ‘and

Accol‘d‘ins to Luey

con:rolllng diuriial! hest-seeking .cuvuy," provided other

'-e:earqzouc-;' conditions are -not . suppressive - towards

activity. .-

(e) Precipitation . : 5 T -

. P
During the approachiof a thunderstorm, the activity of
> A .

ntly *

2: mixtum surged. The reason for this is not pr

1n¢.‘nu- Xn' -cts.'vl.ty during syeh times werg a re-ponu tu

. "dgeruud llghc tntensicy due to cloud cover: %R &
. 2

mportant’ factor .

- understood, but Wolfe and Pgterson (1960) suggested that

win) throsiics




P L Prosimulium 'u-uauy nn'at > ul::.lve “rom the

mid-morning - to aunlly wich'a drnp in,

& evenlag. ucuv‘xéy K This baste.

i 12)~ pa:bern,, hyu vu, : s

- wu'. found :o “be ‘aubject to !ome iulﬁcnal vurlnllnn _ Diring"’

c‘he ently part of the trapping season, momug
3 temperatnre! éer aften belnv u
o _.acuvx:y; was largely cqnfined ey afsunaon (n
A the seasbu Fiogressed; ‘mdritng und
“ - temperatures  ‘ifcreased ca‘ 1 c ot higner vllh o’ resultant, ' W ©
inérease i iin, .c'uvuy (Flgs 9, 10y’ . By ea‘r‘\l\d&'ly. e
g <1229 nnd a bimodal: p-::e?n of a n‘orning and '+

evgnin; peak: emérged (Fig. . 11 The reverse, uf thié trend

- A aunmu bimodal paue:n 'aE nctlvity nuglng into one’

afternoon’ peak. in the £411 - wds reporied n: 5. ‘vittatwm'

"one\ may pnu{ltullte that’

 mixtum may be ‘subject

tempera tur

regime.

Simultun- vanunum/vnuundum complex’

troublesome . cuttle in .the. morning-and evening (1’13 18).

Activity was Gsually suppressed during !he» nt:unoon‘
7 P

. which :me !u:ura[icn deficit, temperature,

. reflecte U.gl\t intensity were

susually

“Limited, data also showed that §




pattern:. of vity. As  with P.

by e R e .
. activity of these specles could be
- : .

from year to yéar, depending onm

clim;zic ,gomdifions.  The diurmal patterd of these

npec es might llad chanse depending upon/:he type Of. h-bs.u:

vagatnb’.gn zone (Duke et al., 1967; [ Wolfe and Pgterson,

of . both P. © mixtus -vand g.

»venu!éum/v!retundun ‘Complex'déclined sharply with. the onset /'

‘;hu:--qekln'g . ac:lvlzy " and P

1nuxn£ncnc. 2In-dne week (lele 1, week 7), g_. mixtun:
-:lcl:lvlny chu1a noeibel orrelated with”any of the messured
. : P

virl‘.ullly absent Jdedpite apnlrently sul:uble &

netzorolozlci] ’eundl(ioﬂn. The

maberk ot fu.-'

:hku

:he yopulatlon

rirge’

nppenrad to be

F:otAexlmpln, on Aug st. 16, the

LS

@ in -the’

vhuted trap iuctelled Cl‘nw 0 in :ha ﬁltut afternonn'




“to 11:a0d. 4 1n the 'third ‘and - four€H

zupecﬂvely. Weatfier ., m;dx'uon- “indluding a-high wind,

showed utu. eh-ngl. ‘At pre-ent. no ‘explanation® can ' be: | ¢ i

vind appeared 4o fxart the g:aue-: ut;u-nu on deeivitys |

dlornal patteérn of activity, but thdp relationsh

-nppn'r‘~ :!{;.-' “hy)

ndxhlu, 1 9"57 ;‘ )







In the .above lru#leu. different trapping :e:hniqueu and o

s j‘ hosts were empl,oyed \nnd consaquantly, it 1s not surprising

that' their results alsp dl;fer- ‘Adcording " Anderson and

DeFoliart, (1561),}%‘,‘"1“ several ’dufeun: bird h‘onu.-‘
the.more attractive a hns: vas to o:nithophilic bltck fuu,

I’{he more willlng they Were ta blood-feed, as mea-\lred by an

ingrease in I:he ercen:rga of engorg!d Hpecimens col.lecu

Therefore, the diffufpt results’ oh‘tnined‘by.!‘).’

t : (1951) ‘ullng

[ Lets moose Bnd Sheuunchuk (1973) \u lng

differencga in :he, .nﬂauuven

‘venustu

,the pte‘sent s:udy 5.’

. /complex :onlisted of

5 uihling spec&eu

the nhnve ltudial (Rothfe 8 et" al.,

K o IS DT
‘warisfion’”fa: fhe nu.,\:ujor‘ €eking females. - Therefore

4 represent changes 1f the -




willingness of the host=seeking population to blood-feed;

As previoully ,lenllnnad, blosd- u«un. beh.vioux cuntll:l of

hlltng Jend gorlln, but the * uie —of '}he o,

. tvo  pha

cn::le-bu.:ed trap dxd not petlit Lndependgn: ohlgrvation of

cnu two pha  dm

. As such, it E' not known 1f. chang;
>

<+ the préportion blood-fed tefiect chan

in the - pr_o;;on'lon

;n. -euanxog;cu

-u-on;ly cerulued

€.01) “with blood— fe

.20b) showed

compiex pectively

s .xpx.\gn-a by

'ﬂu po-mu llopel xmuc-:e that, -

méan u-no" :uperuure hu:re ,' a gre.:u pt

of the holt-l.tklnx popu!ltion vh(:h came to: u.; bovini‘ﬁntl

vuun. to blood=fed; more spec uuuy. blnod-t eding

'ncr cased’ by .ppnx:n:uy 3 0% for u’ch 1 °c uu 17 mean

e of uupuuur

2 hgur_ nupéu:uu.' on:nidn. ‘the ra

. examined) it clnnut ‘be n.uuu that this rllttinulhlp would

o, o hald trua 1y nx.h or lov :n-p-tu:urln,' v ool

YIRTEH Capatt eon v effect,”

"uuv'uy"'.". -




. . o, AT o8 .
o . L * . 2
| ' a W
3 5 . . , 05
o . . .The response to mean 24- hour temperature nay have been.
. s " ;
5 e the result of a change, in' ma:nbolic rate. Extrinsic fadtors

- k\noun\lo {oflinnee  wetabutivng md temperabure tis e

‘particulariy “'important, metabolic. raté increasing with

.. temperature (Bugsell, 1970; - Chapman, 19713  Wigglesworth,

Black flies sustained at a highu témperature would

hlve a greu:ex‘ msbubolic rate than simildr black* fl Les ,-lup!

&t -a muéh lover. témperatureviAs nrconaequence. black flies 17

that experience a highei temperatyrs could . be; expa:tgd ks

TLn deplete energy reserves; hetabolic

. fate), 4t a inich . faster rate at lower: ' -

. /ten;peut rens . " Although 'the “bloods

is genamny considered. be:” mataly “for ’ov'a':xu

develnymenz (Wenk, ~1981); work. wfth cother b,l:ing flies F\

. s !uggen!!d thlar (I\ere isar lntinnehip he:uun an uu;y
2§ . réserves, that ts, flies deprived of\ fml, dnd williw&neu', %
2 o enga‘ge" 1o one or " gll ‘acts - fnvelved

‘behaviour' (xméy, (873 wDefnter, 195

’l'l\e % urong po! tive relt:lonu"hlp

tempeérature ,ana blcad‘ieeding

Sidgsaavad # : :
‘mean 24-hour’= - 4 serabolic rabe’ > 4 dnergy Teserves we
t!m’perutute




\ byt .- it 1" believed: that ', suiflciunr. Jevidence *

- préx’enud £ros the u:eg'um-e o jua[lfy this - se'qumcé w g - -

« Lo Zlo-houx (’.amperl:ure ‘and proportion blood—fed. S

cxr v % A significant ppsm\ve' correlu:ion (p<'05$

. ; propot tion bloodrfed and mean 24 to bB-hour tempe(ltute‘ulau

.venu.:nn/verecundunr

it 1s\£lslhle 2

i (u 1eaat p-rually) ths

muth' k) Mongpr

aunciatlon Vitwn sl peaw u-hour c@mpeta:m and dean 247,

silg i v i 48-heur cenpemure. and. mween " pean 2Iawhaur . tempernzure v

hlnod— dtag, . IE-t8 Rgeeibla. that mesn” 24 to b&—l\aul‘

ave exexted some .‘Lnﬂuence

Lamgeralure

hl;her nnecmion

‘be:v‘env 5

‘amd nean u ho\lr 'unpanéure, this>
3 : L

i Mean qanpli p=!1ud “':@{npe.ritu,re

correlared  with

(p<.05) ‘add §..°

Regression _ analys't

¢ “variation . seen’ in




50 % xenmcgm/verecundgn complex CQuld be” explained -by méan'
5 ” . %
- i va.nple period cenperawre. .Supernciauy, the proportion.of
3 w98 g o~ X
R ‘the host-seeking population whiéh ' succassfully blood-fed -

tended to increase 'as

w

oo increased. . o

X o
Ksul-l: of

A ,
of the pﬁobprlion hiung, ra,:hu :I\un gux'ging, then

£ '~§:h7nges in""the pzopqg;ion blood ud are' a

< thanges

. Jthe fisults presented here gre at variance - with those of

f,,emyug:_qu

1n:reased. “that ‘s, as  the’ temperature

above it

the . membrane and the .aif

.y -ug’ed ,;hu the t:mperature“diffeten{ll :

be a»»-umuus r.a probe (:he
“ds puggear.ed \-y, £her anncxg-:ﬁ‘ TIRE %
an -lternadva tchrp*nq:ioh sugges:lng that uhe

‘ggmp.u:d-h duguenual

o}c-lbcgttun (_uek!.ps)

l-nding,
uln ump Le period

Table 17-

relatively 4:9ns*§:(nr.,v 1.

sample period temperature’,

Swecliffe and Mélver (1979). l!slng an arcificial mamhmme i
. g

“technique, these authorg found that as  the /‘mhhn:m

nf PR veg\ugum that wguml!hm'

{




unlikely-be duse’ l:‘tfﬁp:}l‘ng T

though ~wariation’ of.




the other hand," :hbugh chie ‘resulis’ of zha

. obtained "1-{ the | tleld the

ot glvsyn ‘Be removed nnd ‘the relatianship be:ﬂeen me.-'m’.

s, o pusil § nple .periad - Lemp:rutu:e and hlnod iuding Hay h.s e heen

whléh

L par:iuiy ¢ due

3 tg . cnnfaundlng variable

: lanuem‘.ed hlond-

t!nperatur!.

p;rind

L sample P)lr-:herunre, Asu:cliii

o.niu

mmy.

fmlnd that

cunduccmg flaid

N A)‘uvies (19522, zudiaa,

« :eupeu r.u ré

“venustum. th

flieu .(of An uncpecifled

tampl:lt res’ dE 13

.uffen.nc \empeuc"e :

nflemud"

:o:relnted

1151.1.




W4z . of - the .sanple péri’nd to wlmpla period
-variuzi,on 1in, the pioportion of hinoa-feds callected could, be

explllned F by R ligHt 5 lntanaicy. Signlflcunt .negative.

temperuture' (e. ‘mixtum",' r = -.735 ‘at *p<.01; T

Venuutum/verar.undum nompllx, roa - szs at p<.on) were ‘adls
. Yenustym/verecundun 3

féund.»- The!‘eﬁore, u mlla! Co ‘the U:ultiun vit’h méan 24 ta

bs-hour :uperu:uu. :he neganve uuuon.hi hetwéeq light

an. blodﬂ—feedingp day:’ havr been p. tly ‘due  .£o" the

< nfounding auociur_icn with mean 24 4ZHour temperati

§ skin vas exposed dire‘tly to. u\mlight, Ahe prpportlnl\ “of! s.

venn@tum ghuq bit decreaqed -b;

751 Uu—1ng van

.
that 1light

mamb&ane‘ ;echniqpe..’ ‘HcMahon . - (1953) found

e “pércentagg of s ornatum " that? .gould

< er waveﬂlengﬂl Gas B0

S dty,' When. nghl‘._ intenki;y _was - lwaulng; rfeu1e~S~

grileLEolle,—whlch nof Illy feed oa” hirds, becln! ex:re-el—y

5y aggressive. -and nan-aeucuh ln _the hosts they uoutd bite

whlch 1ncluded man (1 B m.: et u., 1976).'

. of bl ck uu. pnzfer to, uu ungulates 3 the under-urfuce

(And!tlon und Volkull,

977u, Ruybonld,< 1957), and Breyev- (1950), seen s

LT RAYT L Reeadaed (1977)1

bowed ‘experimentally - that. ‘this was ‘a

‘c'or'zel_\altinn‘a- between light “intemsity - and . mead ~ 24zhour -

w0 hlpod feed, bnt'he was mot certain whether light intunsl:y

impor: at. Towards ‘the 'end of the -

L n"ns,,nsn- rndqen,[

utincxal x

Many apeeies o




. . 111
Pt . 4 :es‘pnnue to reduced lll\lminutibn. The preference for the
'llnders\u‘fac: nay alno be due in putt to the gren’ter amount

< “TE e exposed skin, ha:e as compared’ to most other parts of:'the

body. It is apparent from; the abame literature that ugh:

| Co- may influence ope or more phases of blood—ieeding‘ behaviour,

 although in r.he preséac Study Lt.was difficult ‘Eo separate

:l\e effect nf ugh: irom other, fm::orsb o e ¥

.. 'Saturiteon deficit and wind speed. failed to show any-

' o e e, R relncions‘hip to .blood+fe “In the. case-of wind speéd, .

this s not uurprluing ‘bécause .a black fly, onca-’m; the hget

o and ‘crnwling nn-nugn the’ hairs in preparation’ .for, -

blood-faadin iwould ‘be ‘largely ptacectad £rom lnd thereforet /

“unaffected . wind. . o s T

o an Adult stze . - Aphe 2f g
o Bt 'n'-.e‘ results .of ‘the “t-teat showed 'mo'  signiffcant
% » c é - i

o & ‘diffa:ence 1‘m the size of hlnod fed ‘ahd unfed P. nixtum

i o nus ts tn contrast to the findingl of . Mokry: "(1980)° who :

o, o k. found that.’ :here' vas

‘grgater  tendenéy towards .-

&

'blood- feeding “tn :he llbcrl:ory aiiong ql:gaf~ 4 ¢ vittatum:

Eemplea " compared ’to - :mallm _ones, Whatis of partichlar

1n:epest in eire preu!nt " author’s unungu ‘1s

I L var.lano‘n ta uze in bor.h "blgod-fed and unfad £ites ¥as. -

small, lndlcating

“hat the ‘size of - female PV mixtum

attacking eattle was' “highly uniform.

7




(1982b) found a marked variation in the size of pewly"
o o : :

o emerged P. mixtum in Newfoundland, even .in the same stream

over a- small gwgmpmc area. Given the .results " of+ Colbo

(19825), more variuunn would ‘be expected. runapy at the oq

" Harding Furm a lu:gu vuuﬂon 1n stze existed within the

female pnpulal’.ion, ot 'oily “females of a

= s‘ucceufu&ly aeakAa host . Z:yt-ugkﬁ;g females” would
mnlt likely _be thoss largdf In .size, since, as observed by .|

;certain -size

- W

was shaun (Tablau 15’ 19) 'th-L the ‘prnpértion. of

c:ara ﬂfe-:tlng

g . week. Prelent 3 knowIedge

b_1o¢’é-fu;ung‘u inited (Mokry, 1980; °suteliffe, and. ¢

-:'nu'p':xng' ts interprat’ ¢hanges

o these ;euppru chlnget would

be” ex:umely' dunulz “at best. Nevcr:halels some’ of :ng

Rl obnerved temporal :hnngeu u; fé‘edu\g %ve _undoubtediy th'

of

relult nhunglng ~me:eerologlcll nondicienn'- ior nxnnple,

the evenin;\ nny,

<P the greater overnll cendcncy o, feed duu

ané bacn a:; respansé ':a.._ ‘the luvar 11;1-: 1ntena1ty wm.c

occurred at;this time. More- fleld and, leutllox‘y q(ud 8




i N ‘ w ®
£
. " 13
s . i
- o ‘ 3 ] 3
o specifically designed. to quan\:l:att the, various factors £
i 2 - | . Fi R
b which influence blood-feeding, are evidently ‘needed.’ ﬂ .
i . 5
P + €. OTHER BITING. FLIES % © e "
i . 4 gt X A . . . ¥ T
4 i . .S < : s
s 1. Mosquitoes (Family: Culicidae) - - oy

ven species of ;mosquitoes were cullecled in

..cattlebaited and CO, trdps ' &nd .:11 have heen pr;viouau/ @

" reporf.ed “in insular Newfoindland (Nielsln and uvkry & 1982.

od Tet’al., 19795 Cuuu:a

cqnmon spectes,

compuung ver 901 “of :nu. 3

b"rum- nd’ ‘he

conaide:eﬂ to _be :hg nos: common qnsqui:au ln f.niulur

QTahle Zﬂ)

Nevfoundllnd (anry, 1983,‘pet

"1970), " -Culisera 'mg' atiens, vhi:hkovanﬂncerl as'an ' ad 1c .

Sbewurd “and HWade, 1961), vas coll¥cted from o,

nu much eunu ch.n' Aei . punctor and Ae

itifch uvuvu:u u)u.. .ggu:.;g “(Wood et Wi

\'19.79.). “Culise 1nz’nt1ens is one DF the: eBl’ .le!t upeci!l to

i Hchdz, 19615  Wood'et nl.. 1979) g : 1

[ 4 & g
CAetiviey of b1i threts ‘species wig almost GCompletely

t:a:ric:ed ito the evening (Table 22), . as

shown by the
2 o

3 .0 cattle-bdired trap!’ The results,lof the €0, trap




-.i";y nac:um.i. Accohlln' to.. &

aylor et al.’ " (197‘9);:“ -the " hnn- » Magshes of Iiur

e . - Bfunswick Ae gunc:oz “wus :o-u.cun A‘l’ul’lng,khe .‘futnoon.‘ g

LabraBos. = <+ with - pelk'a:kuvlcy e 6
sceurring at 8300,

(1979b),  also “working. “ip
i &

Quebec - (Jen’ki.na o

peuaucuy of

: Ae. ‘punctor and Cs.

.

ry. with }eoguphu.x iog-'uo‘.’..

“ The low numbers of. Ae. ibserratus

cnlluzed

were undnub:edly “the ruult of loel(lun,

the St. -dohn’s ar

). .The oWners of

vas :nndue:cd\ .uzed that

10:.;1“- on the fari

, large

indetd attack cattle, - In“conside

1t would seem presunptuous fo make ‘any

S . .. 7 tfme regarding simportance ” of |
5 ” Itvestock {n Newfoundland.  Further
o warramted. ; tw
- V : .-', s




L 2. Tabanids (:gamﬂy: Tabanidae) = - oo R B

‘Eighteen specxeufof tabanids Wave. been 'previously

recorded in 1naulat l(e'wf;n;(ndlnnd ARudson, 1977;; Philip,

Gpote b 1962), of Whick ten wgie collected tn :7/11 Study (Table a8)s
: The to'u: st common ‘:>ec!.es», +d. eked ; frlglduu, 6.
- ! futcatus, and H, ‘zonalis, all n;va; en reportéd to uztnck‘ wi e

“cattle elgewhere in m:h”Auéuca (Lewts lnd ‘Bennett, 19775

s g A
Lew{s afd Leprincéd 1981, Mlgn‘relli and Andetsun, 19803

thtl! -is knm(n Abou: the: biology oF g

und :hetefurn 1 te not certain

the” Tow numbetu collected” Vaete due,to a nu:mally

1 the locatlon ot “the trapping Lieé; or thé

tachniquas ehplcy_ed. Both /Bennet

5 .) .nd Colbo | (1953 ‘pers. . comm.)

populn:lun 18 much rqduced An lnsular N&vfuunﬁlund

3. 'Sand Elies-(Family: Ceratéopogonidae)
¢ by W :

Because of ‘the small size of Culicoldes (sand flied),

.hese © flies - wefs! diffidule . to’ see: and ‘collect, 'and

co\ueq_ Elys ‘the' ‘number, ~.§npo:led heTe’ ure - certainly nuch

lover than the' actual nipbers pk(fsan: botk“traps. It was

shown' that populagiond of Culicoides which ~atfack and

. uua‘d-teaa on ac-:t‘.le do extat in Newfoundlang, and:further

" soudies should e, ‘totciated spuxuc.uy deui;ned to cmu :

o
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. “lonlicotdes. : . it - . E g .

CA L .~ The only récord o . ffom ! Newfoundland- that

cexists -1s by Bennett and:Ciowbs (1975), Ln which ‘Gulicotdes |

n}i_ Bract’ wis. collected 'fm. a

' bin-b/n.‘«(i’ ap
zukonenall 1ok
cuucouea bso

af

whlch




. SUMMARY ) &

| FO . i o v ' L .
I . b L )
Pab, 1. A totd? of'19,682 female biting flies were “eollected, .

, ! _ ' with the cu:ue-hu:ed €11,407) and’ r:o2 (B 275) traps,

near Paddy’'s Pond, sty John’s, from Huy ZG to September <

16, 1982, “Black flies were the most ubdndlnt group -

comprising 94.1% of - the Ctotal ca:cn., The‘” umunug .

4nflies, mosquitoes; - sand flies (Culicni.dei) “anmd

banids, -doniributed - little  to

i blood-secking’ mnu.,

flnlllx the [ablhida.; The ae

manmaloyl\ilit- hllcl ﬂ.lei 59

Zand” Ju1y<

‘the woaths of May -, A\lguu ‘and Septembef.

mixtum wvas the predominant apécies in “June’

X vas the major pest i
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’ g 4 .
During peak activity of these two simuliids the bovinme

bait was visibly disturbed and appeared to be under @

great ,‘de{ll of streps. Simulium vittatum u a potential

pest of “cattle, but further studies are' needed ' to

. ascertain igs importance.

4% Prelimifiry - studies suggest that _although the

mixtum -and  S.

hout seeking etiviey  of

venu :um/vuecundum complex might be gzu:ly suppressed
'3 i
.+ by wind speeds, tempetlt\l!al, u:u:ulon deficiences and

: Light intengitiss - ‘out3ide of certain optimal ranges.

. refeired ‘to the u:auuuguu llmi\:a of ‘high.

Cactivity"), thisse fakrory do How aceont £OE MOME HE the

variation observed {n the nupber of flies sssking o’

- kd
‘ .host Fu:cher utudies are \raquired to - elucidate- ‘the

a v ) {nfluence of weather on activity. .
. T on

active from

mixtus . wvas usually

o -late aftérmoon,.With a.drop im evenimg . - +

.| dctivity. Simulium venustum/verecundum _complex showed

two peaks of activity, ome

i the morning and anotByr in
the early avening. " Limited data also suggests . that

vittatum and s:. o

activity..

Few bla&;k-

i dark hours. .




7.

venudtum/verecundum complex, éhanges  in temperature

'Ehe‘garora .1t "'is not'kmown if the low pumbers dollected

Mean 24-hour temperature appeared: to grenr_ly influence
the . blood-feeding behaviour ,of . P. mixtnm and  §.
showing a strong’ positive correlation with changes in’
the proportion of blocd-fed black flies collected in the

cattle~baited trap. The present temperatur 24 to

48-hour temperature, sdh\light intensity may aldo have

some influenoe op

ntudtes are !aq\li ed to clltify ths relatianlhip bet'een

“blood-feeding add weatherv -The proportion. of ‘blood-fed

simuliids (B. " m¥xtum Sand 7 s.

couplex) collected" { the cattle-baited

withtime of d%‘g
aifferénce (p>i05) was found between thefsize of unfed

“and h1oo/d-fer{. mixtu

/ e .

o % g

LN o pe : <
) -

The 1w number of mosquitoes cpllected nay hlve been a

result  of ,trap Locatfon. Due to ‘the small size of “the

adult Culdbides these,flies wera difficult to see and

- 35 £ ’ 8
therefére - collect, : Consequently the numbers reported
here are certainly fuch lower than the actual numbers
present in both trapa. ‘Little 1s "known abgut the
biology of tabanids ‘in insular. Newfoundland and
" ta the * ‘present atudy were due to a p.upuau fauna, the

1o l:lon of the :npping site or :he tuppt,ng teuhnlques

blood~ feeding behaviour. . Further

- X B
nd calendar dates No significant «

3]




&

employed. 2

-

On the basis 6f ome trapping season, it appears chat the

s an effective hethod \for

cattle-baited trap he study
=

of host-seeking activiti\ and blood-feeding|beh¥viour of
3 ool :

at ‘least black flied wunder ' fleld conditions.
. : L.

N~ Information obtained in thil trap;.correlated with. the
5 s : DT

9.

various parsiieters of animal productivity; could be used

"vector thresholds

_to establish’ ecomomic - and disease

which are at  present. iacking. ‘This 'trap deserves :

further consideration. - "

The. CO, trap accurately reflected changes In  the

hoat-seeking activity of mixtum and

ustum/verecundum -complex towards the hoviné bait’. As

such this trap warrants further investigation as a 'means.

of quantifying the - diurnal and seasondl- host-seeking

activity of biting flles téwards cattle. '~ . %

-




s . S TABLEL C° f 'R
.. +SCHEDULE. OF STANDARD SUNSET TEMES WITH THE EQULYALENT LOCAL CLOCK
.. TIMES .UNDER NHICH THE CAT[LE-BMTED TRAP HES'OPERAJE
. - -S i . ; i " Approximate local time3”
: tandard sunset i > z
sample tines ; 5 Weeks 1-i1 Weeks 12-14
N"_'e ST’) . (May. 23-August 7)° | (Augus?ﬂ-l\ugust 28)
'norning _sainp ‘period %y 6w : S
(_3 5 12:002 -~ B
an - ™ 12:30 8:45
. 3rd 13300 = 9:15
« Cath =13:30 . 945,
] - .
Afternoon sample—perm’ e
1st 13:15
2nd x 13:45
rd ; - 14315
Ath ) J e 14:45
Evening. sa}unle period b
1st 18:45
2nd , 1 . 19:15
B} 3rd ] 3:307 |- 19:45
4th ¥ 24:00 nr ;.00 20:15
1 Refers o the number of hours after a. referenc‘é sunset o 5 Ew &
# - B .
2 All times given refer to the start of each ten-mmute sample T i
3 Appendlx A gives the exact local c]ock thne uf each weekly reference sunsat
a1 IS B 2 -
. ‘h 5




“No. collected 1 3 No. coﬂected 2 N
with buvfne batt .- without” bovlne bait

Sy, 8"

»Trial 1
Trial=2 -
RIS 1 R T e
Mean No./Trial [ 21(213.0), “_"
9‘7’5 veﬂustumlvere;:und
xtum_i_sTmutam 3




TABLE 3

'

S. 'venustum/verecundum |

#5ompTex 2. miggm  Other species!
Cattle-baited (2,"197 i (aze 3 "/413%‘)
trap. [(25219.0 ¢ (605.1 1.3\8
"o P 2 55
2 prap- g 39
: ( 7 o (259.9) (6.2)
: s o e T e

Chi 'square = 3.16, not significant at px.05, with df =:z

1 other species include St. mutata

S
v

N
, S. vittatum and §. decgrum

CONTINGENCV TABLE COMPARING THE FREQUEMCV WITH WHICH BLACK FLIES WERE
CTED IN THE-CATTLE-BAITED AND CO2 TRAPS, FROM JUNE 13 TO
AUGUST 16, 1982. ' THE OBSERVED FREQUENCY IS:GIVEN WITH
- EXPECTED FREQUENCY .IN PARENTHESES,

| 2,955

11,269

4228

i
§
g
!
I
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- TABLE 7 )
. TOTAL NUMBER OF-BLACK FLIES EOLLECTED IN THE CATTLE-BAITED TRAP,
.~ NEAR PADDY S,POND, ST. JOHN'S,” FROM 12:00 TO 24:00 HOURS (SST),
* nr MAY 26°T0 AUGUST 255 1952 i) .
. T ERE % ” - 2 : A
% - Species’ . Total catch . Yammalophilic catch N
present % No. %
...._.(.
3,395 31.654 5
u 2

6,849  63.85., <

UL s, vittabin a0 2 . 2.5

27 _2.00 217

St: hutata -

19,726Y . 98 99% ;

Totals- .
P

1 This nunber
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f
; ! : TABLE 10,
Ay POOLED RANGE OF EACH METEOROLOGICAL CONDITION UNDER WHICH APPRUXLMATEI7V
7 ND 100% OF THE WEEKLY CATCH-OF P, MIXTUM WAS COLLECTED IN THE
b CATTLE-BAITED -TRAP DURING NEEFS FUUR_—SIX AND SEVEN!
L Ll
Percent of Ambient * Saturation Wind Refleéted Tight
weekly catch temperature deficit speed intensity .
. oc mm_Hg. km/h Tuk
7582, 1-22° - 0-1206] . 0-9.5.
100%

Sasas of) 0-13

sThe dates of ea:h week arg gwen in Appendix-A,

2 \pe boundaries of each pou’led range (for -the 75% catcn) may be consid-
ered as the meteorological limits of high-activity such that both. high
and Tow activity occurred within the tonfines of thesé limits, put

only low activity was observed outside these 1imits, *

B
N




TABLE 11

CORRELATION COEFFICIENTS BETWEEN THE NUMBER OF HOST-SEEKING P.
THE CATTLE-BAITED TRAP AND VARIOUS MEIEOROLDGICAL CONI

o

ﬂIXTUM CDLLECTED IN-

“ Correlation coefficients (r) $

Variables Week 4! " Week 6 Week 7

Activity vs. temperature vv .

all sample. times | . .303*% ’(.43)3 .254 - (37). =186 (40)
.- sample times with remaining conditions a =

within meteorological 1inits of. high lctivltyz -304 (34) §ou =193 (29)
.Activlty ¥s. saturation deficit: i

“an sampie times’ -.081 '(43) -.028 . (37) -.251 (40)

sample times with remaining conditions iy “

within meteorological Vimt 5% of high actvity - --356 . (29) | -388  (20) --081. (30)
Activity vs. wind speed: ‘ ® i

all sample.times . : -.016 (43) Ce218 (37) * .098 (40)

samiple times. with- remahmlg conditions - i 3 = v .

within meteorological linits of high activity 428" (29) -557%% (24) i 7 -.083 (30)
Activity vs. reflected light intensity a - » : -

Can sample times e ¥ . . =077 (43).. 178 (37) - -.204 (40)
snmple times with remaining condi tions ° ¢ Mo 3
within meteorcloglca] limits of high activity  -.407%.(35) 125 (29) -.020 (33)

Significant at p<.05, ** significant at p<.01, with df in»?
The ‘dates “of each week are given in Appendix: A. )
5 Mteuro!ngi:al limits o high, activity are given in Table fo.
_ Number of sample times corre'llted

w ot e

€T



" L TABLE 12 o g )
%" SAMPLE TIMES IN HICH APPROXIMATELY 753 OF THE WEEKLY CATCH OF 'S, VENUSTUSY/VERECUNDUM s
’ ‘COMPLEX MAS COLLECTED, IN-THE CATTLE-BAITED TRAP DURING WEEKS SIX, SEVEN A—N%TE—
hio ‘. i L) < 0 )
5. i Tn e o “No. of sample times Total no. of flies No. of flies
Week! samle tlmeslueek with approx. 75%.0f * ‘cnﬂectedlnezk with approx. 75% '
iy weekly catch . of weekly catch:
. Week:6 . ,3r ] 721 . 526 (73.0%)%
i "' - . e ' Wik " 1 13
*.. Week.7 . 40" 10 2,008 1,568 (74.7%)
- Meek 92 ‘36 1 {3,088 - F 2,190 (71.6%)
e Tam ) N e ~, - . B
" Totdls m 2. i 5,877 4,284 (72.9%)
g g * e X SR
Wy

I The dn;;s of each ;
. +
2 July 26 was 1ncluded in Heek 9 due tn the” lbw number of sample times (n

3 Acwll parcent of total catch

k* nre glven in Appendix A 4J'_

24) taken during this week.

2eT
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: TABLE 13
POOLED RANGE OF EACH METEOROLOGICAL CONDITION UNDER WHICH APPROXIMATELY ™
75% AND 100% OF THE WEEKLY CATCH OF S. VENUSTUM/VERECUNDUM COMPLEX WAS
COLLECTED IN THE CATTLE-BAITED TRAP DURING WEEKS SIX, SEVEW, AND NINEL -
)
. Pegcent of - Ambient Saturation  Wind . Reflected Tight
“weekly catch temperature daficit speed ntensity
oc mm/Hg. /b, Slux
72 11220 [ 0-9.8 0 048.0 ¢ 121-15,500. )
toox S laseas G 0-200 013 2170 i

. The dates uf each week are gwen in Appendix A. July 26 was inclu
4n week 9 due to the ! o umber of samp]e tines (n = 24) taken duj
this week ¢

" The boundari es of "each pooled range (for the 75% catch) may be:consi- .,
. dered as the meteorolbgical 1imits of high activity such that both
< . high and low activity occurred within the confines of these .11mits,
& but-6nly low activity was observed: outside these limits.

2
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TABLE 14
CORRELATION COEFFICIENTS. BETWEEN THE NUMBER OF HOST-SEEKING S VENUSTUM/VERECUNDUM
OMPLEX. COLLECTED IN THE CATTLE-BAITED TRAP AND VARIOUS nnzomhrom L CONDITIONS.
. .
o " variables Correlation coefficients (r) v
I . ; o . Heek gl Week 7 Week 9
5 - = :
Activity vs. temperature: . . Fo . >
-~ -all sample times . L 036 (31)° 7 n.081 (40) -.200  (36)
i S ) N
Sl tines wion rnattng conatztons o s g e 0 - @9
Activity vs. saturatio}ndeflcit e T B .
a'll samp'l: times " -.069 (37) - -.368* (40) :v.éﬁl R (36)
sample times with remaining conditions o it "
within meteorological limits of high activity .010 (19) = 304 (23) -164 (18) -
Activ“‘.y vs. wind speed . - -
S . o X 3
all sample times * - - -330% (37) 0 -.534kx (40) -.172 (36)
i 1:4H .:l'é’i;ﬁ%;;é?i“%??«?h‘g?’hgﬁ Sctivity T TAIT (210 cusaee (20) Az ey #
. Activity vs. reflected light intensity S 3 S
all sample times _ Te2re ATy 57%* (40) -.331% (36)
- ith remming_condMons 1) - — o1
-* " ‘Within meteorolagical limits of high activity 402 (16) - -.208 (24)—"""-.015 (24)
* significant at ps.05, ** significant at p<.0l, wjth df =-n-2
1 The dates of each neek aragi»)en in Appendix A. ! - -
2 Meteorvlugical Jimits of high activity are given in Table 13: # o
g
3 Number of sample times_correlated. @
& - ¢ "
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Number  Number  Proportion
“ blood-fed collected blood-fed' *.°

348202 -,

" .694%.01

s < 2372.05
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TABLE 19 . .

THE ‘PROPORTION or smon-r:n 5. v:uus%vsnzcuuwn cnmsx cou.scrzn m
THE CATTLE-BAIT! ABULA! 0D) AN

CALENDAR DATE (HEEK) THE _95% CONFIDENCE. INTERVALS AR.E GIVEN WITH TNE
o NUMBER .OF FLIES COLLECTED IN PARENTHESES. 5 .

Calendar .- - Tine (sample period) SN
(:::i)l Morning ~ Afternoon Evening T""'].s
o Meek 42 o, —-m T TR
) ' L ) AT e _
‘ o Week 6 .545.06° 0. .58.137 [ . .48.04
U 56), : (57) B 2]
i = 89503 50508 1502 a0
p .(880) .- (238): - (980). - - (2.098)
812,00 37ea7 754,08 - :7 oP
kS Rl eZ) B (30).‘ (114). S
815103, L8905 ¢ 808,02 81502
E ol I (554) (167 . (1,388) <~ {2,106),
k ‘ Week 10 7 - .78+.03 7 | - 74£.09. . .eo- T Tees
R ) TR S
; o 2 Week 11 U64:.08 212 o, eem T Tt
S i e (138) 770 (89) 4
% Heek 12 L. -eil - :
{ 5 g X . . F
i Week 13, 7 .40£.09 .862.08. : L e0s”
e S - A £ (152). o Es)
v . Week 14 : R T Bl
. 0 el
el P 3 E2d . S .
Totals 678,02 /. .60s03 ¢ Szewo2.
- C, (2,%) (976) (2,808); o

™ smrples's‘tere collected during Week 5. .

2 The dates of veach week are given in Appendix A.




- s 8t % ; + AND TOp (12 00 T0.12:00 MNRS SST), TRAPS, NEAR PADDVS POND, ST JOHN

” TOTAL HWEER OF MOSQUITOES' COLLECTED" IN. THE. CATTLE-| MlTED (12 00 70 24:00 HDURi SST)

&
R Cattle-balted trap T TR ‘, €02 trap
= . Species . No. conected Date first .Date last 4 ﬁo,. collected: 'Date first Date last
s % - collécted col'lected & - collected = collected
3 T — 3
Cauy ol Augiist \‘9; June 17 August 25
17,00 Julyize o duly 26 , July 21 August 13
IR R ! “ : " Mugust 5 August 9 )
i - ‘A{Jgus.t‘ 6 . August . 0 dmat e ¢
.on . £ A
1% - July 65 iuly 6, " 0 ;- -
5 8 ! o A R
, 82 .. 4 t 25 o 1 A t ’
2 kX . uly ¥4 Ms 2\ X '22 July 15 ugust 15
| . 'Iﬁ§ . ~ % May ?1 1 Auau/sf’? Juv:e }7 August 8
i, L 36, T T .
5 * [ ok g % '
s B v
2 1,' 'lhe cittle—baited and (202 traps were opeutcd on selecb dnys f)-om May- 26 to Augusc 25 and June 6%
» Septuﬁmr 16, 1982, resnect(vel
- 2 ’Identificatiun ng mnfirmed & k 2 !‘ e, ot
5.
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S . wkeeR A pnopmxo« OF BLOCD-FED MOSQUITOES COLLECTED. TH-THE
L e, ©- | CATTLE-BAITED TRAP FROM MAY 31 TO.AUGUST- 25, 1982.: THE 958 -
A ) comn:ncz INTERVALS ARE GIVEN WITH PROPORTIONS. e

. Spectes it 'I'I‘unber L pumber: Prnpnrmm .
g WEA ¥ 3 blood-fed collected blood-

e Euncto

1@3:1 ens
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- TABLE 23

TOTAL NUMBER OF TABANIDS COLLECTED IN THE CATTLE-BAITED TRAP NEAR
/_PADDY'S POND, ST. JOHN'S, FROM 12:00 TO 24:00 HOURS™ (SST),>JULY 6 TO.
.- AUGUST 17, 1982. NUMBER' OF BL(}OD FED FLIES VEN IN PARENTHESES. 1

ispectes No. cotlected - QRIESE - hele beet -
c .exc}'tané Jmey 7wy : “ugisst 17 o
Gofrigis v B (2), July U hugdst 17 N
o furdatis. o 2810) 5. Sy Aibust 17
. G mi_gi " L (0. 7 guya Jul;
# C. sordidus 3 . i1y 20 7L ugust, 9.
C.. zinzalus 1w Cdaya o Caya
H. ' 1 ! July, 31 Sy 3
Comdwie P - Tcanye T Ty
H. minuscu‘la‘ . 1 (0) Augu‘st. 6 ,‘ T August 6 - E
,ﬂ.»lm - 8 3. 5, July'13 | 7't August 6 )
: Total <7 106 (37) - ' ‘ o
i ; 1 e “r

"1 The cattle-bajted and €0 -traps were, uperate;! on select days from May
26 to August 25 and dune 6 to Septemher 16, 1982, resnectively
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TABLE 24

A COMPARISON BETWEEN THE SPECIES OF ADUI.T BLACK FLIES TAKEN IN THE
-PRESENT STUDY ‘AND LARVALBLACK FLIES COLLECTED BY LEWIS AND BENNYIT
(1974) IN THE VICINITY OF PADDY'S POND, ST. JOHN'S, NEWFOUNDLAND:

) ¥

2NN e =

Ml;lt_ species
(present study,. 1982)

., decorum décurum‘
v venustug/veaecu lim(complex

1 Ornithwhﬂic species- have heen exc'luded from_the coq:ar!sun.
2 . nixtuulfus:w colplex 1s now ﬂ\ought to include on'l,yl* Mxnll
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UFIG..2. Cattle-baited étap‘(contlhued next page)

() eattie-baired’ trap with collapsibli“rent 1n ddun
" pesttion : J

(b) metal frime showing zec:u;ulu base and hoops’

{e) * dtagren of. caeangulay base lndicltlng diménsions i

! (4) eloie upiview of ome cornar-section of the |
% o . rectangular base
i ‘= cormer plece i ..
= collapsible teat :
ece = electrical conduit conmector
= hoop socket
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FIG. (cantlnued) Catcle-bai(ed itrap. a
(e) cattle- b;iud rrap wx:h collamhle tent dn-up
‘position
.. _(f) attachment of .collapsible ieu: to metal. frame
&
(8)  back view of collapsible len: showing entranée: .
(W) operation of u:ne-buud :up ‘
& . a* B
¢f = canvas flap’ will T ‘._ . T i
c8'= canvas strip “* % ~ " -
h = hoop

rg = metal ring and attached brass eye













r16. 4 Trueman-McIver s

(a) front view of

(b)" front view of trap showing segregiting mechanism
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16, 19820

Seasonal vartation in the dauy ‘mean Prews | of
mammalophiylic black £lies: collected in :h=
le=baited trap, near Paddy’s Pond %
12:00° to . 24:00 houra (SST),
Dlteu “lefty blank are
mpling wa ncomplete: or not. done.’ §
sampling was * conducted but no ‘black, flies
collected are indicated by zeros. -







FIG: 6

“Seasonal ‘variation - 1n
female mamndlophilic black  flles
c

the daily ‘mean : nimber of

trap, nedr Paddy’s Pond, St. -John’s,’ from 12:00
ours, (§5T), June 6 to September 16, 1982.
lank'are days onwhich.sampling ‘was 'mot:
.on_vhich sampling was: conducted but no
were collected ‘are indicated by zeros.#
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;black flies. collected /in the catNe-baited and
i L €O, trap St. John's, fr
The cattle-baited and
ated on select days from May ' 26
ber 16, 1982,

CO, traps were ope
to Aygust 25 and Junme. 6 ‘to §ept
respectively. ‘The total number of each species ' (or
‘species complex) collected over the enti trapping
a season is indicated at the end of h ri The
date. on which ,50% of the total seadon’s catch was
“°  cumulatively collected for each species (species
complex) is indicated. D i .

b .
- -
" . : P R
_5.4 N ~
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»\ " e P . &
O .
; s
o : : :

) TR e
FIG. 7 +Seasonal occurrence and abpndance of_ mammalophilic
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h Diurnal actlvlty ol P. mixtws on Jung 7,: 1982, NI
determined by the c-tur,_b-l.:ed u--p. t .

. temperature, saturation defiéit, wvind speed ¥ -
_ -+ +.cloud cover.are given ‘for each sample tim TR
‘(standard sunset time) refe to the number of hours .

~ 3 after i, o s ®

etqnnc- sunset

Tsd. m nzuuuon deficit - .
= temperature . ¥ .1 o S el K
= wind speed . % » . X
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9 Diurnal agtivity of ‘2., mixtus on June 4, .'n'u;.\,u

-detetmined by the cattle-baited
. temperatiume,- saturatione deficit,
_cloud cover are given - for each

(standard sunses, t
af reference

S.Di =-saturation deficit © - .
.. TEMP., = temperatire i
W.S. = wind speed

trap. . -Ambient,
wind speed: and

ple time.. S
mber of shour
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" Diurnal activity of 2
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patte of dlurnal ‘activity - of By

mixtum®  as. determined 'by the ¢attle-baited and -
CO, trapé. Each graph is based on. the meéan number

_of . black,  flies ~ collected - per sample: time -
(u:ue-bnud trap). or hour (COp .trap) frem June 7
Vito July ' 8,- 1982, The number .of samples taken is
- glven above leach: hlr. SST refers. to.the number of

houu aftér a reference sunset







of " P.
in.the ttle-baited trap on ‘the uornlngn,
+June 13 ‘and June 14,

nfluuncz ‘of vind Gn the' number
VI’.G

mixtun
SST refers to the nunber of

- :empantuu
- vﬁd speed
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Diurnal activity of

l:np. Ambient ::upenture, 'l(uution deflcir., wind
speed - and 'cloud’.cover ' are . given for.each sample
time.. SST (standard set time) refers 'to th
n\mbet of Imuu nftzr a n'efetanca sunset. ;A

S0, .s/u:unuon ’deiicir.
TEM -temperature
i wind p‘eed

WaS.

venustum/verecundum complex’
on June 29, 1982, as’ _determined- by the cattle-batted E

S~

B
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FIG. 15 Diurnal activity of §. ' venustum/verecundun cdmplex
o on July 7, 1982, as determined by the cattle<baited i
. trap. ,_’A‘Meu: temperature, satufation deficit, wind
speed “and -c¢loud {cover aré given for each sample
time. SST (standard "sunset time) refers to 'the ¥ 1
number of hours after a reférence gunsets ° - N i
. 5.D. = saturation deficit . e S !
TEMP. * temperature : ] K
W.S. = wind speed |
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16 Diurnll \nctivl!y of Si, venub:un/nucundum camplex’
.Iu!.y 8,.1982, determinéd‘By, the cattle: hiud

Anhien: ‘tem| uuure, saturdtiga defici®, uind
cloud- ¢o glven Aor euh'unplg

ime). ‘refers . to’ th_n/ =

saturation. de?xu:
= temperaturé -
= wind - speed.’
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17, Diurnal activity of ‘S. venustum/yerecundum.'complex

on July 20,. 1982; as detgrmined by the. cattle-baited

trapw -Ambient temperature, saturation deficif, wind.

speed "and cloud . cover: are. given f4T-€ach sample
time. SST-(standard sunset time) réfers 'to the
.number of ‘hours after a reference sunset.

-§.D. = saturation déficdt .

W.S. = wind speed
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‘‘time (cattle-baited trap; Jume 28 to ‘July .'31)
“hour * (€O, trap; . June 28 to August 4). ‘The number

A Ty < . o L
Generalized pattefn. of ~diurmal - activity| of S.
venustum/verecundum complex :

determined by the
tle-baited and CO; ttaps. graph 15" based on
th® mean.pumber of black flies collected pet sample

or

of gamples ‘taken ~is. .given:--above each ' bari  SST
referp. to the. number of ‘hours after a reference
sunsdt, X o . . %
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FIG. 19 Ragralllnn -n-:.yu- of the proportion of blood- -fed
collected in the cl(tlu-blltcd trap (per.
puto&) on: 2

(a)  mean 24=hour tepeiature 5

(b) ‘mean sample period 1ight intensity/100 ..
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