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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 \
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. (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 