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ABSTRACT

by

Garth K. Bracken

STU"OIES Oi[ TIIE HOST CR,IEI'ITATTO{ A}üD FEED]NG BEHAVTOUR OF SO¡ÍE TMMATOPHÂGOÜS

FIÏES TTTH SPECTAI REFERETICE TO TABAIùTDAE AISD

sToi{oxYF C¿.mI,TRS¡\IS (Lnü,r" )

The host orientation of tabanids was stud.ied. by comparing the nunbers

taken in nodÍfied forms of the helio-thermal trap and the numbers captr:red.

on sticky objects of different coloru shape and altitude. Traps whieh

presented a larger dark silhouette at rest or in motfon r,¡ere the most

effective nod:iffcations. The resrrlts suggest that visual stinuli are of
prine ínportance j-n the oríentation of tabanÍds to their hosts from some

¡lístance 
"

Thirty species of Tabanidae, which represents three-guarters of the

total number recorded in Manitoba by taxonomistsrwere identifíed frorn the

captured specimens" The nodifíed trap is therefoye a valuable jnstrument

for the study of both the population d.ensÍty and seasonal distribution of
species as i¡ell as their orientation behaviour,

The descending order of attractíveness of colored. objects for tabanids

was black, red., blue, green, r,¡Ìrite. and yellow" Objects r^¡hich r¡ere

posåtioned withi-n five feet of the ground were more attractíve than objects
at a hig'her altitude' There j-s sone j¡d:ication that spherical objecis are

preferred to cyliJrdrj-cal or flat shapes, This preference night also be

accounted for by the varying degrees of moti.on 5-rnposed by rui¡,d. on the



differently shaped objects.

Observations on the feedíng behaviour of tabanids revealed that

whereas water or sugar ís readily accepted by captlve flieso blood. under

the same conditions Ís refused. The sensory precond:itioning reqrrired to

elicit a response to blood requires furiher inves'bigation.

Studles were conducted on the rel-ative palatability of blood fractÍons

to the stable fly. Plasma or serì.rm is usually less palatable than whole

blood." CentrÍfuged blood. cells reeonstituted either in saline or plasma

were substantially as acceptable as blood" Therefore the nost actÍve

factors are contaj¡ied i¡r the blood cells" Hemolysis of ihe cells does

not reduce their palatability 5:: either blood or j:r sa1Íne but cells

henoLized Í¡ water were less acceptable. The individual substances,

saline, glucose, adenosj¡e nonophosphate and adenosj¡e diphosphate, did

not by thenselves account for the normal response of the stable fly to

whole blood"



INTRODUCTTO}I

Everyone is r.¡elI acquainteci l¡ith the bitÍng activities of hemato-

phagous flies" The question of how the i¡sects arrive at their host and

the sensory stínulí to which they are responding when feed.ing is often
forgotten Ín the urge either to escape the inseots or to lar¡rch expensive
programs for their control.

iviost biting flies are oviparou_s and the i:nnature stages of these
speci-es develop Ín so5J., ground l¡ater or decomposilg organic maiter"
Nel+ly emerged. adul-ts are not assured of finding a host i¡ the ímmediate

vicinity" Host loeation therefore may i:rvolve prelirninary ranflom dispersal,
The eventual successful finding of the host must require sorne degree of
orientation of the insect through senso")¡ perception of the host. The

senses that could subserve are visual, olfactory and thermal"

The feedj:ig process whích follor^rs has largely been taken for granted..
However, recent findings in the feedíng behavj-our of phybophagous i¡sects
have shor^¡n that feeding Ís regulated by rather specific chemicals in the
host plant" rt is hÍshly probable that a si¡Lilar pattern is present Ín
the gustatory behaviour of bit,Íng flíes"

these two aspeets of biting fly behaviour forn the central problem

in this investigation.

The-s¡çopggf-þ&> s!:rü" This study had- two objectives: (r) to
examj¡re the effective stinul-i in the host orientation of the Tai:anidae;
(e) to deterruine the components in brood which stimulate feeding to
satiaiÍon" Although taxonon-ic i:¡formation was not the prjmary purpose
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of the study much of the material taken in traps r+as identified to specÍes

and this infornation is included"

The oreanization of thesiE" The thesis is divid-ed into tr,ro sections.

The first secti-on r¿ill- cover the r¡ork done on host oríentation and. r¿iIl be

restricted chiefly to observations of the Tabanidae. The second section

t^lÍll describe the ruork done on feeding behaviour. The greaier part of

this r¿ork concerns the stable flye Stomorys calc_ilrans Lj"nn" since Ít
could be easily reared.o perrnitting exper5ments to be carried. on in the

winter months" Some prel5m5-nary observatÍons of tabanid feeding behaviour

are entered at the begi:rnÍng of this section. The sections r,rÍ11 be

sunrnarized and concluded. together"



SECTTON T" HOST ORTmI_T¡,TTON

RevÍew of l,fteratule

A revíer,¡ of the earlier literature includ.ing several signifícant

observations of ad.ult horse fly behaviour r+as done by philip (r93r).

The attraction of tabanids to automobiles was noted. by several earlier
authors and Ph:ilip refers to the use of an auto for collecting. This

method of corlecting is referred to again by Hearle (rg¡s) and more

recently by Snow gþ ul (tgSZ)" Philtp concluded that heat was the chief

attraction (a postul-ation earlier put forth by Cameron (WZO ) since

tabanids seeÌc the l,¡armest parts of the car" Tt was also noted by this
au-thor that a moving object will cause tabanids i:r flight to hesitate

for investigation and tha't, darker objects and darker eattle j:r a herd

were especially atiractj-ve" Odour also r.¡as considere¿ important by

Philip as he observed i¡rd.ividuals to be attracted to a cloth whieh had.

been used. to rub dolm cattle"

The attractiveness of dark colors has been noted. by several authors.

Hansen (lg+Z) records that indj-viduals wearíng blue denj-ms l.rere visited
and bitten more frequently than 'i;hose lrearing white" Bromelv egsz)
reported that Tabanus atratu*s preferred black cattle and. r+oul-o attack

the black patches of Hols-uÍens more frequently than the r,¡hite, Tashiro

and Schr+ardt (1953) observed. that the general condition of the animal,

its size and color alJ- effected its attraciiveness to attack; animals of

poor health being attacked nore than healthier ones and darker more often

than lighter.
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trbom the foregoing observetions ít shourd be possibre to make a

device for the capture of horse flies by construc-bing it to duplicate one

or ¡riore attributes of the host; e.g" eolor, silhouette, motíon, heat and

odour' Hansen (lg¡t) constructed a sjmpre device consj-sting of two so¡uare

foot piece of blacir masoirite placed. baclc to baclc, staked two feet from the
ground and smeared with tanglefoot to capture the flíes, The same d.evj-ce

was used by this author for the capture of stable flies, Hansen (lg¡z),
Brov¡n and t"lorrison (t955) used tents of blaclc cl0th to attract Tabanidae

and. evaluated their relative numbers in sprayed and unsprayed areas by
counting the landÍng rates on these siructures. An i¡rteresti:rg trap for
tlre capture of tse-tse flies uas cons'bructed by Morris and Morri s (lg/ug).
Thís very briefly s¡as a rotund-straped frame covered with dark eloih and.

open to the boiton" Ttre tse-tse flies, attracted to this s.bructure,
swept underneath where they moved. upruard toward light coning from a sl_ot
at the top r,rhich led. to a no-return chamber, Haufe (rgoo), d,escribes a

trap designed to exploit the optomotor responses of mosquitoos, He

reports also the capture of Tabanidae but does not, comnent on the
effectiveness of the trap for this groupo

Tabanídae have also been taken Íl traps desi.gned. for the capture of
other insects and r^¡hich exibited no obvious attribute of the host, trþost
(L%6) captu:red rabanidae in a trap designed for the oriental fruit moth"
This trap t¡as baited with sugarr water aod smarl amo-,:nts of other chemical
substances. The same author (rgfi) reported the capture of r? species ín
a single light trap" Although none of these lras re.presented i:r large
numbers their occuffence in light trap catches indi_cates noctrrrnal
activity.



)
A recent design of trap for the capture of horse flies is the helio-

thermal trap described by thorsteinson (fç¡g). This trap and modifícations

of it wez'e used exiensively ín this present study and l¡ill be further

described. utder materials and methods"

Materialg and Methods

the orientation behaviour of Tabanidae was s'budied by two methods:

(1) by recording the numbers of horse flies captured. in different
modifj-cations of the hel-io-therral trap (thorsteinson l95S) t (Z) by

recording the numbes's of Tabanidae at'braeted 'i;o objects of different
color, shape, size and altitude. These oìrjects lJere smeared i+ith

tangle foot which ensnared the insects striki.:rg themu

The helio-thermal trap ltas modÍfied by placing a no-return at the

apex of the tripod contj¡uous r+j-th the canopy (Fig, 1A)r use of a

black canopy jn lieu of a translucent one, introduc'bion of a bl-ack body

belor¿ the canopy and furiher changes in the height and shape of thÍs
black body,

The no-return unit used in 1958 r.¡as constructed from a glass jar
r¡ith an inverted funnel at the mouth. rn 1959 this r"ras replaced by a

larger improved. unít raade from plastic, The black body was furnished

by a laundry tub, (bushel size) painted black. This i¿as fnverted and

placed on the ground under the canopy or in some cases it r^ras raised.

slightly by supports to be vi-sibLe above the tarl grass, The novi_ng

bl-aclr body was constructed from a tub of equal size fjxed to a bicycle

hub" The hub i'ras fit'bed to a shaft; the oiher end of r,¡hich was screr"¡ed.
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into a heavy metal base, Four white anemometer cups r.¡ere fastened to the

sides of the tub and these in the presence of light breezes caught su-ffi-

cient aÍr to rotate the Ì;ub gently, (Fig. 1 D) " This rxrit r+as raised in
some cases by placing another black tub of shallor,¡er d.esign irnderneath

the base (Fig. 1 E) " Another form of blach body r,ras supplied by a brack

cylirrder Z/r.tt ín diameter x 36tt deep consbrueted. from comugated card-

board and suspended from the trípod. so that about tl.ro third.s of its
surface uas erposed. below ihe base of the canopy (Fig" 1 F) " si¡ce it
llas suspended loosely, lÍght breezes would set it ínto a s'oraying motion"

Furbher nodj-fications were supplied by using black rather i;han trans-

lucent polyethylene for the canopy (Fig" 1 G), To provide motion j¡
this trap a black cylinder was suspended. from the tripod j_n the same

manner as described for Type F (¡'ig. 1 H) 
"

Tire 'r,raps were positioned. at Herperrrille, Iake Fþancis, and Raeburn

ín 1958 and at Lake lþancis, Raeburn, I.a sall-e and the Ì,'Ihiteshell j:n

1959. The Whíteshel1 area j.s east of Winnipeg close to the I'fanitoba-

ortario border. rt is a uooded area spotted by many lakes. Al1 the

other areas r,rere pasture lands to the west and north of l,iinnÍpeg, At

Raeburnr La Salle and Harperville the iraps iuere placed jn the open

pasture" At Lake lþancis there are nuirerous patches of trees and. slou-ghs

spotted over the area urhich gave a cerbaj¡r degree of variatj-on to the

ecology of different chosen sites"

Studies of the attractiveness to tabanids of objects of different
size, shape, color and altitude r+ere carried. out in the Lake Fbancis

area fn L959. A spherical shape i,ras provided by a meteorolog5.cal balloon



Figr:re I' sl<etches of the different modifications of the helio-ther.ma1

trap.

'A'' The original helÍo-therrnal trap described by Thorsteinson

consis'bs essentially of an alun:-inum tripod supported by
tr+o alumínum rings. A black funnel with a killÍng bottle
at the base is suspended from the tripocl" fl:e tripod is
covereci by a translu-cent poiyetliylene canopy fron the apex

to the lor+er rj::g.

B" a no-reiwn unit is placed at the axpex of the canopye

C " A blaclc body (paintecì lauïrdr), tub) is placecl belor+ the

canopy, the fu¡inel is re¡ioved.

D" A rotating blacle bocly (wt:ite anemor¿eter cups) placecl

under the canopy.

E" The rotating blaclc body raised by placing on top of a

shallor¡ tub.

F" A. black cyl5:rder suspei:ded. from the tripod."

G" Blacrc poly-ethylene useci for the eanopy instead of trans_

lu-cerrt pol¡rethylene ..

H' A cylinder suspend.ed f::on the tripoci of Type G in the

sane månner as type F"
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or a beach ball- infl-ated. to a d.j-ameter of 2d inehes, These 0r""" p"irjua

the appropriate color ancl suspended by a suitable support" Cylindrical

shapes were supplied. by carclboard cartons I j-nches i:i dj-ameter by 10

j¡rches d.eep or larger ones 2/¡ inches j¡ diameter by 36 inches deep r,rere

constru.cted from corrugated cardboarcl. Flat surfaces were supplied

from pasteboarcl supported. by wooden strips.

The effect of color was studied by comparing the catches on spheres,

cylinders and plaques of six different eolors vizo black, red, green,

b1ue, yellow and- r.rhite. These were suspend.ed j:i random ord.er in a

straS-ght line tr¡o feet apart and three feet fron the ground" The effect

of altitucle rn¡as studied by suspending red spheres aL /v ft., 10 ft" and

20 fi'". from the ground, This l¡as carried. out in sheltered areas on days

r.¡hen the i¿j¡d i,¡as not over 5 m.p,h. the effect of shape on the

orientation of horse flies was stuclied by compar5::g the catches on

spheres, plaques and cylind-ers of the same color and su-rface area in

conrpetition with each other,

The rnaterÍal was cleared. frorn the traps every 5 to 7 days" The

Tabanidae r,rere classified to speciesu other biting flies to family and

the renaind.er to ord.ero Ï¡fhere suspend.ed objects i+ere used cou¡ts r¿ere

macìe j¡ unit tine thus arr"iviag at the nr.i¡aber caught per hour. Only

tabanids rlere counted and no attempt was made to recover the jnsects

for species deternination.

Le sults and- Dise-us sig8

The captures for six traps at Raeburn and sjx traps at Iake trþancis
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durS:ig the strn¡rer of 1958 are showr 5n g-raph form j:r Fig. 2" rnitially
these r^rere all of tlre helio-thernial type, It can be seen that jri this
for¡o i;lie trap was unslr-ccessful- in captr-rrirrg large numbers. The obvious

deficiency l¡Ias the failure of the temperature r^¡ithj¡ the canopy to rise
sufficiently to cause heat prostratÍon to the insects captured therei:r"

The introduction of the no-retu::n u:rÍt at the apex of the canopy trapped

the flies here and the capiures were substantially increased"

At this stage the trap r"¡as still considered a helio-thermal trap

since its success was attributed to the attractiveness of the heat

generated by the black funnel r+ithin the canop¡'" It must be remembered

however that any trap presenis a silhouette, This consicleration became

more imFortant as the stucl¡r progressed,

Late in the season of l95g a black body was'i¡trodtr_ced under the

canopy of two traps (Type c) at Lake r'?ancis. This modificatÍon

i¡creased the catches by a factor of 9 to L (raule r, conparison B:c).
The relative effectiveness of further trap d.esigns employed j¡ 1959 is
shor,¡n in Tab1e I. The total captures of Tabanid-ae for iclentical per5.ods

are compared as ratios. l^lith the exception of those marked by an

asterisk the traps conpared were i¡ the same ecological- site i¡
conpetítion r¡iih each other"



Figure 2" The mean daily captures for sjx traps ai Lake Francis

and at Raeburn in 1959"
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Table I.
Total- captures of l''iodifÍed Forr¡s of the Herio-Therrnal Tran

Coinpared as Ratios

Area

BsC C;G C:E G;E F¡H G;H

trdhiteshell !2,7 Iz5 1:13

La Salle :-z9

Lalce tr'r"ancís l:9+ l:1.?àç l:lx ],¡3

rz3

+ ComparÍsoir made in 1958

x. Ecological- síte of traps not the såmeø

Traps with b'lacic canopÍes hrere more effee-bive than t:,aps i"¡j-th

transluceni canopies (Comparison C:G)" I^ihen mo'bioil l¡as provicled Ín the

form of a roiating black body to a translucent canopy type (rype E),

it then proved more effective than Type c and r¡pe G both of i+hieh

presented no motion, However, motion provided in the forn of a black

suspended eylinder Ín a trap with a black canopy (Type H) proved

superior to Type F which had a translucen'r, canopSr and a sjmilar black

body and to Type G r,¡trich presented no motion"

Fu-l1y evident ín the re,sur-ts is the Ír-nportance of a dark body and

the jncreased a-b"bractiveiress of traps presenting inoti-on. Tire relative
importance of thernal and visual stimulai,ion provid-ed by the blacir body

remains to be resolved,
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ofAll of the effective traps presented. a dark object i¡ the forin

a funnel, ',,ub, cylinder or cailopyo These black objec'bs absorb solar

eilergy and emit heat. As well as emiting heat ihe dark objects also

present a silhouette which can be perceived visua11y,

The compound eyes of tabanid.s are i+ell developed" Presu:nably they

are end.orued wi-r,h color visj-on and can cerl;ailly d:istinguish dark from

light objects. The increased resÌronse to traps presenti-ng rootion

clearly funplicates the ímportance of vision since a blacic body in motion

r.¡ill noi become hotter than a s'oationary one.

If the color vision of tabanid.s reseirbles thai of other insec-bs

Ì,hat have been siudied critically they probably do not perceive infra-

red radiation by the e¡'es" Holùever, responses to therrnal radiation

have been clearly demonsbrated for Rhodglug, (a1so a hematophagous

insect) the l-ocus of perception bej:rg the anteirnae (rfiggleslorth L95O).

It is therefore not imFrobable that ther¡nal stimuli are 5mpor.bant for

host orientation of tabanids, at leasi a-b short range. To test this

possibility it i^¡i1l be necessa-ry in some rvay to cool the outer su:faee

of a dark body and conpare its effec'bi-veiress to a r,¡arm one.

Tt r¡ill- be noted fron Table f that r,¡hen the ecological site of

the traps compared l.¡as not the same, some of the foregof:rg resui-ts

did. not hold," To illustrate this, the rnean d.aily captr-rres for two

traps (Nos, /* e 3) at I-ake lbancis are plot.i;ed against daie jn Fig. J,

Trap lrto, 3 (Type D) r,ras sheltered to the north by trees but open to the

soubh. Trap No" 4 (TJ:pe C) v¡as positioned j-n a snall clearing surroirnded

by trees aÌrout J0 yards fron ldo. J. Type D performed poorly compared to
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Type c and on July l/uth it l¡as changed to TSpe E. For -r,he remainder of
the season this design proved more effeetive than Type C, The raising
of the moving body cou}l have been ent;irely responsible for the 5mproved

performance. However, the population density of horse flies may be

higher Ín sheltered areas and/or some species may prefe:, certain irap
types, In tr.ap Iüo" 4r 6W" of ttre total tabanids captl¡red lrere þþgry
líneo_Ia scutÈllaris r+Ìrereas in trap No, 3 only l3l, of the total were of
this species. Âs the seasonal abund.ance of this species r^ras replace¿

by r' liorì+inus, T. fron:Lar: s and !" f{oirtaris septeirtrionarlE, trap
ldo' 3 captured more of the latter species" Again it is interestine
that in this area onJ-y traps r.rhÍch displayed motion captured r.
liorhinus"

The effect of color on the orientation of Tabanidae is summarized

in Table II. These results are compiled from the numbers of Tabanid.ae

captured on spheres, cylinders and. plaques of different colors. tr'rom

this table it appears that the most attractive color is red. The results
need some clarificaiion hoi,¡ever. The same number of tesis l¡as not .doire

with al-l colors' This is imporÌ;ant since the f,ly ac'bi-vity inras not ihe
sasle on all days' ,4.1so the blacic balJoons v¡hich r+ere used. for spherical
shapes became overheated i¿ith the result that ihe rul¡'ber becane cracked,

air r^¡as lost and the balloons shrank in size. ft must be stated -r,hat

until deflation of -,,he rrlacl< spheres occurred. and r+hen both colors

'dere compared. on the same day that black was equally as effeci;ive as

red " Lighter colors, especially white and yeIlor!¡ i¡/ere very Íneffec-bive

and there is little doubt that black, red and bl-ue are mu.ch more attraciive,



FÍgure l. Conparíson of the mean daily captures of two traps in

dÍfferent ecological sites at Lake trbancÍs 1959,

Trap # 3 T¡rpe D-:ô-- lype E-0ô-6ó-

Trap S /a Îrye C
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Table II,
The Number of Horse Flíes cau-ght per Hour on 0bjects

of Ði.fferent Color

Color l',1-o" of tests Mean No, of Horse Flies
caught per hour

Black

Red

Blue

Green

Ye1lor^¡

White

4

7

/+

5

29.3

"o1

9.6

1.1

v.4.

o.73
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Table frr" shor,¡s the orientation of rabanj-dae to spheres at

different aItítude. The most attractive altitude r,¡as 3 - /r. ft, fron

the terrain. The jneffectiveness of the spheres at higher altitude

can not be attributed to wind since the tri-als were conducted i¡r

sheltered areas on days wheir the wind velocity dicl not exceed J m.p.h.

Table IïI
The Number of Horse F1Íes Caught at Different Altitudes

Altitudex Itlo, of tests Mean No, of Horse Fl-ies
caught per hou-r

3 - 4,flee1u

l-0 feet

20 feet

3

3

2

35,4

3,3

0,0

* Height from the ground to the bot.bon of the sphere.

The i¡rvestigations of the effect of shape have not proceeded

sufficiently to be conclusive" There are j¡rdicaiions fron the 1ìnile¿

tesi;s d.one that eer'¿ain shapes were more attractive than others, In
the comparison of a sphere, cyl5nder and. plaque (a11 blacic) of the

same surface arear the catches j¡r two replications were as foIloi,¡s¡

Sphere Cylinder Plaque

234, /+O 17

288 58 32
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The preference of a cylinder to a plaque i,s not great and r,¡hen a si¡nilar

experi:nent of smal-ler objeets of these tr.ro shapes r^Iere compared., (200 sq"

inches) no preference was for:nd, The Spherical shape hor"¡ever is un-

doubtedly more attrac'bive than either cylinder or plaque, The highest

catch recorded on a suspended sphere r"¡as 401 in a period of 2$ hours;

a much higher catch than has been recorded by an othey' trappÍng device

used in 'i;his study,

It has been shors-n that the presentation of motion j¡rcreases the

effectiveness of the nodífied helio-thernal traps" Since motion of

varying type and degree is 5:nparied by wi¡d to the different shaped

objects, their relative effectiveness migh'b not be due to shape alone,

Mrore careful- investigation t¡il-I be required to make certaj-n of the

relative effectiveness of shape"

Ta:lgnomj-c. Ðata Yie_lded by Tlaps

The 'r,abanids caugh'b in the traps i¡ four areas r'¡ere identified.

and. classífied taxononical-ly through the assistance of Dr'. L. L"

Pechuman. Table IV shor,¡s the species identified and their frequencies

as a percentage of the total captures" By far the largest nu¡rber of

species were taken in the i¡lhiteshell area, especially of the Chrysops

genus. Tn the other three areas only one species of i;his genus vi-2.

aestuans (not iaken i:: the Whiteshell area) was captu:red.. At I€ Salle

and Raeburn 9,. ee-Êluggs made up a high percen'bage of the captures.

Tabqnp.s liqeola scutellarisu !, fågåþi4gq and A!$gt]l.s j:rcisgfal-is also

seem restric'bed to the praírie regions whereas !. þlgg which nade up
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almost 5O/" of the total captures i¡r the trrlhiteshel-l dÍd not appear in
these areas at all"

Collections could not be made regularily because of the excessive

travelling lnvolved. Hol+ever, regular collections were made at Lake

trbancis and the seasonal distribution of the five mosi abund.ant species

i¡ thÍs area is shovm in Fig" /r-"

a total of 30 species has been taken Ín the traps. This does not

represent all the species reporLed from Manitoba but it Ís possible that
the nissi-ng ones d.o not occur i-n the areas covered." As previously
mentioned there is soine indication of species preferenee for different
forms of the t'rap but this is bor-rnd to occur with any survey device,

.¡l¡roiher taxonomic disadvantage of the traps is that they collect females

on1y. Oserall however, ihere is good reason to conclude that the more

effective fo:ras of ihe trap will be valuable botÌr for estination of
population density and relative abund.anee of specieso
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Figure ./¡. The seasonal distribution of the

species of TabanÍdae captured at

five most abundant

Ieke Sbancís !959"
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SEGTION TT. FBEÐING BEHAV]OIIR

Review_of Literature

The study of gustatory behaviour p_er ¡g 5:r hematophagous ínsects

has received little at'bention" Much of the work on chemosensory fac'bors

has been devoted to the identification of attractive vapours enanating

fron the host. Krijgsnan (fg¡O) found'that rnoisti:re, C02, heat, ani:naI

odour, blood od.our and plasrna odour l¡ere attractive to -i;he stable f1-y

StomoxyÊ calci-b:rans Li¡n" to some degree" He obsez'ved also ihai many of

these substances stjmulated a pierci:rg response and 't ha'u serum el icited

feeding. Schaeffenburg and Kupka (fç¡f), recognizíng'vhe fac.b that

blood. was j-tself at'bractiveo repori;ed the isolaiion of a rrblood. factortl

r^¡hích r^ras highly attrac bive to both the stable fly anrl to the mosquito

Culex gi.p&, Unfor-bunatel-y the ¡rethod of extrac'bion.of the substance

was no't described and no furbher publicatíons on the subject have

appeared.,

An intensive str-:-dy of -r,he factors stimulating host approach of

Aedes aes:y'pt¿, has been carried out by Peterson and Brovm (fç¡f ), Smart

and Bro.urn (tgS6) and Burgess and Broïn: (1957). Here again CO22 heaLe

moistu-re, sr+eat, blood. and. plasma r,rere fou¡d. to be at'bractÍve" Signi-

ficant i¡ the find5ngs of Burgess and Broi,¡n r¿as the fact that plasma lras

attractive r¿hereas r,¡ashed corpuscles riere not, indicati:rg that an

attrac'bive factor is contaíned in the plasma.

None of these investigations has been specifically concerired r,¡ith

gustatory behaviour hor,¡ever. Although feeding on sugar sol-utions has
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been reported for Taþægg sglfgic--ns by trbings (lgzo) and for T, af_f.i.:qis

by HockÍng (79fi) no nerrtion of the acceptability of blood is nade by
these au-thors" Diffieulty in the feeding of captive tabanÍds on the
host is reported by r,r,Iebb and l.lel-ls (fglt) and more recently by }Iiller
(rg¡r) ' }lebb and l¡Iel-ls observecl tabanids resting on a fresh pelt hr-rrg

out to dry but r,¡hether these r+ere feeding on broocl or not was not
mentioned.

Ïn the ariifícíal feeding of mosquÍtoes many workers have found it
necessar]¡ to add sugar or hone5r to the bloocl ín order to incluce feedi:rg
(l'Iclíntoc]I lg52s Bruehan et af 1956)" Tashjru,s (tgtig) has been s'ccessful
in obtaining a high percentage of blooä feeding r,rÍilr ae{qq aqsypt¿ ilrrou,gh
aninal membraneso Here it i¿as necessary to mai¡tain the blood close to
body tempe'ature. rn this regard the st¿l:le fly is much nore responsive
and feeds readily on free blood at room temperaiure,

An interesting í:rvestigation has been car¡ied out b), Hosoi (Lg5g)
coneerning the relatj.ve palatabilít5, o¡ blood fractions to the mosquito
ct'úeë pÍpie-ns varu pal-l-.ens (coquillett), This r,¡orker found that plasma
was not accepted by the mosquito but that r+ashed corpuscles in physio_
logical saline were fed on to satiationo He then proceedecl to fractionate
the corpuscles, isolating an active fraction r^rhich he fou¡d to be rich ín
nucleotides. The author reports that /ç9r" of the mosquJ.toes exposed fed
to satiation on a 0.OOO1 M coneentration of adenosine_5_phosphate in
0'15 l{ saline" Lol¡er percentages were obi;ained i,¡ith the related sub-
stances ad'enosj¡e diphosphate and adenosine triphosphate, This work r^¡i1-1

be referred to further in the discussion of the feecling resuJ.ts obtained
r"¡ith the stable fly,
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0bservations on !þg Fçedåns Felgvtopg -o-{-J.aþani@

Female Tabanidae were captured j¡ ihe field, and brought to the

laboratory for study. Individuals tethered to a flíght ruilJ- accepted

water and sugar solutions readily but rejeeted citrated blood, hulr,an

blood (rresh) and njxtures of bloocl and sugar. Additional fJ-ight

exercise on the a-ii.l- did not ind-u-ce blood acceptance but more sllgar

sol-rr-tion or water was then takeno

In the field females of &lgggg l.j:reol-a scu-t-e11a-riË that had

commenced. pierci.ng the artn accepted citrated blood. fro¡n a capilJary

tube which l¡as presented carefully to the mouthparts as the insect

pierced." If the índividuals were disturbed or confined they corrl-d not

be j-ndr-rced to continue feeding.

caged jndividu-als were j:rduced. to feed on su-gar from a capillary

tube held to the screeno Ifu r,rhen feeding had commenced this vras replaced

by a tube coniaining b1ooc1 the j:rsect r.¡otrl-d move fron the food. source and

refuse to feed. Holiever by breathÍng lightly on the i¡rsect it could in

some cases be induced to make piercS-ng movements with the rnandibles, If
it couLd be so stjmulated and a capillary tube contaj¡ing blood touched

to the mouthpar-t,s at the same time, the i:rsect i'¡ould corïuence to feed,

proceeding rapidly to satiation"

Apparent from these observatlons is the fact that the previous

excitation of piercS:tg movements is a pre-requisite to blooc1 acceptance.

ûn the other hancl r¿ater and sugar solutions require no external pre-

conditionilg stimuli" The presence of ihe crj-tical stimul-i whÍch

stinulate piercj.::g must lower the threshold so that the receptors can
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mediate the response to blood.

It is difficult to be certai¡r of the factors r¡hich stimulate

piercing j¡ these insects" The odour of blood r^rhích has been found_ to

evoke piercirrg in the mosquÍto Aed.çq a-esyp!,¿ and the stable f15r does not

do so with the Tabanidae" The odows ancl presumably the CO2 in breath

d.oes evoke thÍs reaction j¡ tabanids" A piece of paper tor,relling that
had been rubbed over the body of a corr also was forind to i:iduce piercí::g

in a U¡ited nunrber of i¡diviclu-als. Thu-s it appears that C02 and odours

of the body present the important stimuli. Hol¡ever a large number of
índíviduals especially T" lineol_a scutelr-aris have been observed to

pierce the napped Ii¡ing of the j¡rterior of an automobile as it stood

in the field, rn this j¡isÌ;anee no perceptible odour was present and

apparently warrnth ancl texture in the absence of host odour can, und-er

these eonditionso provide adequate stj-mul-us to evoke pierc5-ng.

Sto$olqrg cal_citq-aIrg. Lj_nn.

Iilaterials q¡rd lletþodq " Stable flies i^¡ere reared usíng methods r,¡hich

closely follor¿ed those described by campeau S aj= (rgfi) ancl champlaÍn

et al (f95/)" The adu-l-ts were maintained in cages 13rr square by 1$tr

híghr screened. on the top and two síd-es" -A. solution of approximately

IOfi sucrose was províded for the nousishment of the ad-ul-ts, Blood meal-s

were provided once daily using ou-t-dated. hu¡an blood obtaíned fro¡n the

Canadian Red Cross. The blood r,ras soaked up on a wad of cotton batting
which was praced on the top screen of the cageo The ad.ults fed. readíly
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froin the cotton through tl:e screen from belol¡" A smal-l petri dì sh i+as

placed. over the cotion to prevent excessive drying of the blood.

Breeding nedlum for the larvae lras prepared from a mjxtu-re of

chopped cereal grains and supplements, The mixture was moistened and

fernrented i^¡ith Bakers ! yeast ur¡til the ferrnentation had stopped, l,lood.

shavi-rrgs were mjxed r'¡i'bh the rnediurn to absorb excess mois'bure and

improve aeration" The prepared medium was placed in large evaporati_ng

dishes (6"75tt in d.Íam. j,Z5u) to r^¡ithin one ínch of the top" This

lras placed jn the cage and the adults deposi'bed their eggs d.irectrÏ fu
the medium, It r¡as found. necessary to prevent overcroi,rding of the larvae

othe:rwise the resulting pupae ancl aduits were und.el-sÍze,

Due to the occu¡rence of a raite (oredacious oil the adults) r^rhich

often built up to injurious nunbers, the pupae T¿rere reäoved frequently

from the medíum and transfemed. to a clean con-bainer for ernergence. For

the most part this parasite was not, present j:r sufficier:tly large nr¡nbers

to r¡arrairt thís proced.ure and the pupae r¿ere allor¡ed to remain where they

t¡ere formed.

Radiation from a sun lampx r+as provid.ed over the cage containi:rg the

adul-ts for a period. of six hours daiIy. This greatly improved mati:rg and

egg laying. The tempera'r,ìlre in the rearing roon uas SOoF; the relatj.ve

humidity varied from 65 to 8O/"

Capillary tubes r,¡ere used. to obi;ain volumetric measul:es of feeding,

the i-nner dia¡neier of the tubes -v¡as d-ete::n-i:red and froin thís the cross

# Sylvania Sun Larnp 110-115 V, A"C, 275 W 
"
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sec'bional area conpu't,ed.. This facior lias nu]-'Liplied by the displaceirnent

of the fluid i¡r the 'i;ube durj¡g feeding giving the amoirnt consumed j¡r

lambda.

Tethering of the insects and presenting the capÍl1ary i;ube io the

mouth parts r'¡as not favoured since it is tj¡ne consrming and Ínjury to
the jnsects may occur during the process. Instead -r,he insects r,¡e;'e

placed j-n an opague chamber into i^¡hich the open ends of the eapÍl1ary

tubes extended and. were permitted to find the food. source on their or,rn.

A circular transparent area was provided- around the openings of the

capillary tubes. Tire stable f3.y, attracted- to Iight, frequenis this

area and its chances of findi.:ig the food source are increased-. A

diagrarm of the apparatus is shor.m in Fig, 5. The box is constrricted

frora blaclc plasiic and has a removable top" A pariition divides ihe

box into tr"¡o chanbors each bei-ng served by a transparent area l¡hÍ ch has

ti¡o snall hol.es for the insertj-on of capi_ilar¡r ¡lr¡ur" T\.¡elve su-ch boxes

I^Iere corls-r,ructed giving a total of 2/+ charnbers.

Flies six to ten days oliit- i,¡ere u-sed in the tests" rndividuals

t'¡hich had- fed to satiai,ion on blood r.¡ere transfer::ed to a separate cage,

supplied r+itli tuater and tested twenty for:r hou¡.s later., The tests urere

condtr-cted u-sing one insec'c per chamber, The tj¡re for feecling l¡as restrici-
ed to ten nÉnutes in most erçerj-nenis'i;o minimi.ze evaporation eï.ror"

Since bl-ood and some of -Lhe fractions cru-stecl o.¡er in four to five
minutes, truo preseni;ations of these su-bsiances l,reïe necessal:J/ to brÍng

the tj¡re Ì;hey r,rere availabl-e up to the ten m:inute s't,ancj,arc-l-.

itl-ot all of ihe insects fed er¡en l¡hen l¡hole blood r.ras presented..

This r'¡as ofi;en du-e to the fai-l-rire of ihe i:rsec'ús to find the foori source



Figure 5" A slcetch of the apparatus used to determi¡e i¡dividual

voli:mes consumed by the stable f1y"

A - capillary tubes

B - holder

C - transparent area

Ð - opaque chamber

E - parti-tion

F - cork coveríag entry hole
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rather i'han its rejection. some i¡divicj.uals r^¡ere not as ac-i;ive as others,prefe*íng to rest on the sid-es of ihe chamber to the inves-i;igation of ,re
cl-ear area r'rhere the foocl r+as presented" The resu-ît is ihat zero va.r-ues
occul: Ín the data, To treat the data statisticall.v q11 readi_ngs have
been iransformed viz. Xi =\Æ;:îã
(Gorilden fg/+5), Thi s transforrnation has

to avoicl skeuness and. zer.o val_ures

been macle in alf cases r,,-here

drai^m bJ_ood-) r.rere

t:'eated b;' the

si,atistical analysis is used..

All- fractj.ons except seru-n (obtaÍned frora fresÌil¿v
prepared from out_Cated Red Cross bloool. This blood is
Red Cross l¡i-r,h .4..C.0"rr soh:-tion for pre.servation"

Ræp1.!q 
'an;l !isqg-sçio4' lhe stable fIy differs fron most rrenatophagons

j.nsects in that both sexes feed on bloocl" If ilre sexes ctiffer in their
response this r,¡oulcr- cau-se adori_tional variabiiity in the resu-lt.s. ïn a
prel5minary erperiment, {B inctivicltr.als r.¡ere fed on bJ-ood, after. v¡'icli
they r^rere killed anrl the sex deterrni¡reci" consi.cr-er.ing only those insects
i+hich fecì, tirere t¡as no significa't difference beti^¡een the mean vo_.'_rrme
taken by eiilrer sex (nales 10,0 lanbdau females 12,4, la¡rbd-a), .{. slightly
higher percentage of the rnales fed (naIe s 52i,lg females l,¿ft,) Au.t sj:rce
tests fr-ies are ser-ected at randon both sexes have an equal chance of
occurr:ing in any given tr.eai¡rent. It r,¡as therefore fel_t that sexi.:rg of
the flies Lfas ì-rnnecessar)¡, at least for tJre generalized e:,lperiments
corrdu-cted in -i;his stud¡r.

%-æ.

* A"c"D' soru-tion contains 1"26-grarrs dextrose l,Jg grar,rs sodiu¡lcitrate and- 528 r*": of anh¡rorous ciãrÍ" u"iã-äisolved iñ reo åc. ofrnrater, This is aã¿.ea to :at,"ä] or blooci"
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The imporL'ance of the presence and 5rrtegrity of ihe forned elements

i¡ blood (i"". i;he blood cells) was first irives'bigated. ÏIhole bIood.,

plasma, reconstituted blood. and hemolyzed. blood were compared., The blood

Ìras reconsiituted. by addi-ng the cells baclc to the plasna" Hemol¡zzed blood

llas prepared by freezing to fracture the cel-ls, The transfoin,ed. means are

shomr in Table V. exp. 1, The responses to l¡hole blood, reconstitu-bed

blood and he¡nolyzed blood do not differ signifÍcantly but all are rnore

acceptable than ihe plasma " These results i.ndieate that 'i;he particrrlate

nature of the cells is not an importani fac oor- but -r,hai sorae other

properiyr presumably chemosensory, is essential for a maxi¡al f1.a^rro-narr

of nor¡ral feeding responses.

Alihough ihe mean feedi:eg responses to plasma is less than to blood.,

soine of ihe responses to plasma are equal -r,o the best responses obtained

for whole blood. This Ímplies that plasina provides an adequate stjmulus

to some of the individuals possiblJ'those whose response thresìrolds have,

at the time, assu¡ned lor¡ levels. However the ehemosensory stjmulus

provided by plasrna is deficíent in some respect necessary to elicit feed-

ing from flies having higher thresholds.

Fu.r'bher experiments r,¡ere carried out ruith the plasma by tes+"ing

fractíons which contained reduced proteia concentration, A compar'i-son

of plasma and serwn shorued. no signíficant difference thus elirninating

the possible importance of the clotting protei:r fibrinogen (Table v"

elrp' 2)" The proteins r¡rere precipita'bed froin the plasma with aeetone,

After removal of the acetone the supernatantn readjusted for vohune vith
distil-led. water, r.las compared. to plasma. Tire responses viere significan'b1y
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Table V.

Feedíng Responses of the ,Stabl-e Fly tc Bl_ood tr"raction,s

&çp" Treat¡ient Treatment lrlo" flies per L,S.D
meansfl- treatment 5r/. L%

1 blood Z.g7plasma 2.O3
reconstitu.ted

blood 3 "OZ Z/+ 5f, V"
hemolized blood_ 2"95 O"5O 0.66

2 plasna
serum

2./:J
¿"4O 2/+ a.4o o.5/,

3 plasma 2,26
acetone extract

of plasma I.62 24 0,4^l_ O.55

lr blood Z"7L
cell_s Ín 0"15 M

sal-ine 2.21u
cells in H20

he¡rol.ized l.ga
cell-s in 0.15 M 5fu I/,

saline (hem, ) z,l9 36 o,/4.t1 o 
" 5g

l+ luleans of transformed data
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loi,¡er than to normal plasma (lalle V" e{p, 3). Sj¡ce this preparatÍon

would be almost coinpletely free of proteÍ:n it l¿ould seem that proteÍ:ns

nay be of some signÍficance in the response to plasma. This is not

conclusive however sj:rce other active suJrstances may have been precipÍtat-

ed by acetone.

Turning to the formed. elements an expe-::iment was conducted to

inves-bigate the palatability of cells. Blood cells r+ashed. four 'uj-!aes

i¿ith saline 'r,hen suspended in 0.15 14 fresh saline and compared with

whole blood" Also compared in this experiment r,¡ere cells suspended. as

previously d-escribed bui heraolyzed ancl cells washed r.rith saline four

tjmes and suspended in T+ater. Sjnce the cells hemolyze innediately when

placed. in water this preparation ís siiuilar in 'fhis respect to the

hemolyzed cells in saline.

The results (tabl-e V. exp" 4) show all of the cell fraetÍons to be

l-ess acceptable than r,¡hole bIood, but the cells hemolyzed in r,¡ater rather

than saljne are least palatable. Agajtr no difference is sho'nrn between

the intact and fractured cells ¡,¡hen sau¡e is present. The possible

importance of the presence of saline will be consid.ered later"

Exanlnation of the individual responses to i,¡ashed. cells j.n saline

shov¡s them to be similar to those for r'¡hole blood (see Table vr). A

higlrer frequency of zero values occurs i¡l this treatment and the reason

forbhis has not yet been 5-nves'tigated" llom a gustatory standpoint

however, highly effectíve factors appear to be associated r"¡íth the cells.

Si:rce the Íntact cel] s are accepted and since this palatability is
not lost when the cells are fractured the question of r+hether at'brac'bive



32

substances diffuse from the cell.s into the suruound.ing mecliun coraes to

mj-nd. A preliminaly e>i?erj¡ent l¡as conducted 'ùo test this hypothesis.

Cells r¿ashed three tjmes rvith sal-ine ihen suspenclecl in fresh saline

were compared with the saline fron the i;hj-rcl r+ashing and r,¡itli blood as

a positÍve control, The co¡¡plete resui-is are shoran j¡ Table VI. It
can be seen tha-b the r,¡ashings are mu-ch less palatable than the otìrer

two substanceso Houever four resllonses approach those commonly obtained

for blood jndicating that stjmulating substances do diffuse fron the

cells into the saline"

Henatophagous flies generalJy respond to saccharine flrricls such as

the nectar of planis. The sugar glucose is lmol^m to occur in the blood

at a concentration of the orcier of 0,005 M, A series of glucose

concentrations r'¡ere testeci-. Sjx eoncentrations begirurS:rg at 0,5 If and

decreasing by one fifth each ti¡oe to 0.00016 M t¡ere usedn The resul-ts

shonn 5-n Fig" 6 suggest a bjmodal response to this substance (Beclc 1956) 
"

Hov¡ever ii appears to be l-east effective at the molar concentration

forind in bIood" Glucose therefore d.oes not account for the irrsectls

response to blood, bu-t it remains to be seen vrhether Ít interacts i,¡ith

other chemosensorSr stimuli.

Cornparíäg the foregoirrg results r,¡ith 'r,hose obtai¡ed by líosoí (1959)

for the nosquito, an obvious dÍfference is the response to plasma, The

stable f1y shor,rs irreguiar but in sofüe cases full responses to pl-asma

uhereas the mosquito d.oes not respond to bhis fractj-on at all-, In both

insects the particulate nature of the cell-s in regard- to palatabilS-ty

is not significant but henrolyzed cells in sal-ine are more acceptable
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Table VI

Feeding Responses of the Stabl-e F1y in

Cell-s in Saline and Saline

Lambda to lihole Blood,

'hlq alrì n oe

l,'lhol-e blood Cell-s in sal ine 3rd saline i,'ashi:igs

].o,/r.
!8,5
!¿øcJ

5"2
1_1- 

" 
l.

lg.2
2L.5

UOU

-LooJ

u.7.
1l_,8
llt.L

0"C)
20,0

U "LI

1l-" I
0.0

19"2
6.7

11,1.
0"0

1l-.1.
17"0

llo,r
U.L'
U.U
UOLI

17.0
14.,I

U¿L'

^rl

0,0
0.0

1/,.,1.
U "L'
0"0

I/u"1
T¿êO
0,0

1Ã Ã

U "Ll
5"2
0"0

1-r-,1
0,0

f,4"9
12.6

¿"¿
1"5

0"0
5 "2.x

11,1+ê
5 "9x0.0

)r7

0"0
/. ø/.
UôLJ

7_ "5

UoL,

ual

0"0
1a<,.

1.5
0,0

0"0
) uáx
0.0

Means
ln o+vø / 6"t

ts Valu^es r,¡hich aÐDroach the responses to i"zhol-e blood



Figure ó" The responses of the stable fJ.}r to varying concenir¡ations

of glu-cose,
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than cel1s in r'¡ater. Hosoj, suggests that this effect is due to the

su.itable osmotic pressure su.pplied by salrne at the physiologicai-

concentration, Iïe founcl. also i;hat 0.15 I'f salirre by itself exhibited

a slight degree of blood l-ike stimulation,

Physiological salilre rlas tested to see if it, i,¡as stirnuJ-aiory to

the stable fIy. Saline was compared rrith distilled vrater irr tr^¡o paired

tests. The transfor¡rrecl means r,rere as foJ-lows: saline 9.85r O.9"lt rvater

0.86, O.92. The means do not dif:1er significantJ-y and both aro ver¡r

1or* compared to the usual response to blood" Salj¡e itself cannot

-therefore be considered stimulatory to the stable fly"

The inost strilcing result obtained by Hosoi was his demonstration

that ad-enosj¡re monophosphate at a concentration of 0.0001 M and

dissolved irr saline can account for the entire response of the mosqu-ito

to l¡hole blood." Similar preparati-ons of the related nu-cleotides

aclenosine di- ancl triphosphate were somewhat less effective.

A prelSminary test ruas cond-u-ctecl to see if 't,hese effects nr:ight

apply equall y to 'bhe stable fly. A1@ and ADP at the sa¡Lle concentrations

effective for the mosquii;o were dissol-ved in saline anci conipared r+ith

sa'ìine alone and blood. The resul-ts shovm in Table VTI ir¡dicate that

the response to the nricJ-eotides is l5.ttl-e better than that of saline

and fall-s far short of thai ob'taj¡red for bl-oocÌ" It appears tha-b the

stinruJ-j- r,¡hich incluce feeding to satiatÍon by the siable f1y d-iffer

frorq those found.'by Hosoi for the mosquito 9. .gig@ var, .4fJ€Ë.
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Table VII.

Feed:ing Responses of the Stable F1y in Iambd-a to Adenosj¡e Monophosphate

(AlP), Adenosi¡e Diphosphate (3,DP), Sal-i-ne and lIhole Blood

Al'4P++ 0"0001 !i ADP* 0"0001 l"f 0,15 lul NaCl Bloocl

)uu
0.7
0,0
0,0
o"7
0.?

o.7
3"o
1.5
f\ 17
Vø I
1"5
o"7

0"0
'tÃ

3.7
U"U
¿-"¿
0.0

o"7
3.O

1.5
o.7
0,0

0"0
3"o
/+"/+
0.0
0"0

0.0
0,0
L.5
r"5
U,U
3"O

0.0
0.7
1"5
0"0
0"0
0.0

U"U
Uø (

0,0

Vø (

0"0

2"2
1ø<

lÃ

0.0
0"0

7./+
9"6

!/r.8
9"6*o
'7.4

16.3
!2"5

UoU
ll-.1.
lo "/n

8"1
11,1
AA
40

11.1
6.7

Means
1"1 1"1

åe These sÌrbsiances were dísolved in 0,15 14 NaCl

0"6 B.g
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süIt"faRY

The host orientatÍon of tabanids ivas studied by comparÍ-ng the

numbers taken in nodified forms of the helio-thermal trap and the

nrir¿bers eaptured on sticky objeets of different color, altitude and

shape. Traps wh-ich presented a dark silhouette j¡ the for:ir of a black

canopy or Ín the form of a black body placed uncler a translucent canopy

pz'oved more effective ihan the original design. lulotion su.pplied by a

rotating black body placecl belor,¡ the canopy or by a black cylinder

suspended from the tripocl so that tr+o-thirds of its surface r+as visible

beloi,¡ the canopy i.:ccreased- the effectiveness further. The results

indicate that vísual stínuli are of prime importance j:i the host

orientation of tabanicls from a dístance although ther:ual sti¡ruli rnay be

important at cl-ose rangeo

There are j:rdieations 'bhat some trap designs a"e ¡rore attractive to
certai¡ species than to others, Suppor-uíng this contention Ís the fact

that r" u-othipg:: was taken predomi¡ately'i-n traps r.rhich presented

motion r¿hereas !. Uæ49 scutel].a-ríjs was taken in large nu¡ibers in

traps which presen'ced no motion.

The Tabaniciae taken i¡ the traps from four areas of lvianitoba r,¡ere

identified. Thirty species t'¡ere doternined- which represents three-

quarters of the total nturrber previously reported by taxonomj-sts for
ivianitoba. Consideri-ng the relatively sma11 area sampl-ed there j-s reason

to believe that the moclifíed form of ihe trap will be attractive to
additional species in this province. As such it, is a valuable instru¡rent

for the evaluation of the seasonal abunclance and- the poprrlation densÍty
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of tabanids as r.¡ell as for the study of their orÍentation behavionr.

Objects colored red, black or blue r,rere more attractive to horse

flÍes than those colored green, Íellol¡ and v¡hite" Objects suspended

r,¡ítl¡:j¡ five feet of the terraj¡ are more attractive than objects at a

higher altitu-de" Spherical shapes llere highly preferred. to cy¡-ndrieal

or flat shapes. This preference might also be accou¡ted. for by var¡ring

degrees of ¡rotion i-mposed by r.rind on the different shapes.

The limjted stuclíes on the feedÍng behaviour of tabanids showed.

that arthough i-nd.íviduals ir, captivity vilJ. accept r.¡ater or sugar

solutionsr blood presented u¡rd.er the same conclitions is refuseci. If
the Ínsects are first stjmula'ued by c02 and odrour to m¿ke piercirng

movements wíth the mandibles, blood is then accepted.. Horse flies
apparently require certaj¡r preconditioning stirnuli to elicit a feedj¡e

response to the chemosensory stÍnuli of blood"

The feeð1ng responses of the stable f1y to blood fractlons r,¡as

stud;ied by measuring the actual volumes consumed by individ¡a1 insects"

The mean value for plasma ís less than that for whole bloocl but it does

stimulate some i¡sects to feed to satiatíon" No difference was found

between serum and plasna but if the protein of the plasma is precipitated.

by acetone much of the palatability is lost. This does not prove con-

clusively that protein Ís responsible for the acceptability of plasma

since other stimul-ating substances malr have been precipitated by the

acetone.

centrifuged ceIl.s reconstituted in plasna or in'saline were

substantially as aeceptable as r,rhole blood. The rnore attractive factors

appear to be assocÍated r.¡Íth the blood. cel]-su Hemolysis of the cel-ts
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does not reduce their effectiveness either ín sal_ine or plasma but

hernolyzeci cell s when presented. in water rather thran saline are less
acceptable. The presence of saline therefore is i¡ some rray contributary
to the palatabili.ty of the ceJls, Hor.Íever, salÍne tested alone is no

rnore attractive than distilled watero

Gl-ucose lIas presented to the stable fly j:i six different concentra-r,-

ions. It t+as found- to be least effective at the concentration at r¡hich

it occurs in blood' Glucose itself carrnot therefore accorint for the

response of the stable fIy to blood although it may r.¡e11. interact r,¡ith

other constitutents.

HosoÍ reports that the rnosquito CUÞ p_ipie+g var. pal,l_g_qE

coquillett does no'r; accept plasma and in this respect the gusta.bory

behavious of the stable fl¡r differs" The iticleotides ad-enosine mooo_

phosphate and adenosine diphosphate which were shorn¡n by liosoi to account

for the gustation of blood_ by the nosquito rorere not found. to be stjmu-La_

tory for the sta-bl-e f1y" F-urther investigations mus'i; be conilucted to
deterrnjne r,¡hether the feeding response of the stable fly is regulated
by one specific substance as in this mosquito or by a combi:ration of
chemosensory stimuli"
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