:
BIOLOGICAL STUDIES ON SOME SOUTH AFRICAN
CULICOIDES SPECIES (DIPTERA: CERATOPOGONIDAE)
AND THE MORPHOLOGY OF THEIR IMMATURE STAGES

By

ERROL MATSON  NEVILL

Submitted to the Faculty of Agriculture

(Department of Entomology)

University of Pretoria,

in partial fulfilment of the requirements

for the degree of

M.Se. (Agric.)

Pretoria,

September, 1967.



3_ -

2., MAVERIAT, AND METHODS

(2) The Tight Trap.

Moot of tho dmvestigrbtions depended upon o constunt
supply of wild-cought Culicoldes midzes. A guction-
type lizhé trop of similor design to the modified FNew
Jorsey light tray used by Du Toit {1944} vas operatod

nightly over the last bhroe yoors, 1963 to 1966 (Fig. 1).
Insects wverc abtbtrucited to o 100 watt eloctric globe fixed
benesth the 44 ineh long cylindrica trgp. 4 strong
upverd drought oi oir wos created by o large extbracior
fon wmounted in the ton of fthis cylinder wnd all inssets
werce caught in on organdic-coverod cago intorposed bedwoen
the light and the fon. This c¢oge had 2 wooden frowue and
wos Fitted on one gide with glass or porspex through
which the coich could be cleirly aven and, uwsing ai
zapirater, all Culicoides widges werce romoved via o
gleeve over the inlet,

The trop wes suspended three rfeet above the ground
wndor 2 lorge "waz-n-bictjie" true (Zimyphus sp.), the
tree stinding about 10 yards from o Jong open stable
normelly housing 35 malcs and 11 herses at night, This
position wi found by Prof. R.M. du Toit (persomnal
courmnicotion) to be tho best site ot Ondersiéepoort for
tropping Culicoides. A giniler trop situsted only
50 yards from this position wis found by the writer to

catels oaly one third oo mony widgzes.
5 [

b) Loborobury Studics onm Tdie-cyele.

(1) Oviposition.
Tdve wild=cought Culicciden were fod on the shaven
ear of o robbit. The cage holding the midges wos

darkoned excopt for o amall ares of light en the rabbit's
ear. Sinee midgeo ore aberoceted to light under thoese
conditioms, this gerved to concertrate their numbers in
the viecinity of the our. In this woy approximately 50%
would foed aftor two hours although mony dicd, prosumabdly
due to depiceation ond injury causcd vhwn loarge numbors
are concentbroted dn o smxll area.

The living midsges wore then romoved with an
aspirator, sunesthetized with carbon dioxide (COp), and
transferred %o a sorting—chomber made of perspex and
alnss (Mig. 2}, Here they could be kepbd anacgbactized
for up to hulf an aour by o slow flow of COp through the
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chambcr: This ehamber wina desinced to fit under 2
disszeting nicroscope so Lhit the various species of
Culicoides could boe identified while xdive. Brugzorged
gpeeimens of difrercut cpeelos vore thon reuvved by

aspirator to soepornto btubes for cgs=-loying.

These tubog were 2 x 1% inehes in pize vith o

3/4 incn loyer ow tanped-dowa moist cobten weol. Uvro
loyerns of filter noper, oxeetly situing these wvubes,
were piloced on tho cotbon wool. This providet on aven
surfacoe uir which o3 could be laid and roducca he
dungar of wings beconing stuek to wot surraces. The
fubes vere then held in o hoerizontal position and from
one Fo twenty-five anacusthoetizoed fonclea of a zinzgle
gpeeiss vere plocod on tie dry glugs sides. Mis
provented thelr wings from aihering to the moeiss filter
poaper during their zubscquent sirugsles ol recovoring
from anncsithetization, AL the onme Tiwme the tubes wicro

stoppered with cotton woeuol, 2und ci'ter rocovery of tae

adultuy, sbhout five minutes Lator, the tubhes were placsd

: aoa : A anmysd . . .
crect and Leld in oL oroum at Y27 Ly oviposlelon,
(2) Dorvoe and pupac.

Glass nuewdlo-boxes “1/1 imehioe iu diamcive by

21/4 inchos dece)y with o loosoe glasc Lop wers uged o

rear bhe lurvae of coch zpecies. Following the wethod
of Joncg (1960), sifted seil rich in mumus wnd fresh
bovine dung wvere vacroughly mi.ed in th. ratic 2:1 te
LelF-Ffi1l thoe cunbaincer and wos tempoed down tu provideo

o slope ol 2bout 45%, Tap wotbter vas added slowly until
the medium wog thoreughly web ~nd free water exvended
half woay up thoe slepe. In thids ww lorvae ceould choosc

the corrcet cincunt of woisture to suit thelr reguirencints.

Bpgs lodid on the filter poaper i the cgg laying
tubeg were added to the larval medium by ploeing tho
Filter poper dices with one edge subnergsd so that the

paper remsincd vory molot ond thus ocssistoed thoe nodly
CRGTSEw 1aivie in grizdneg the larvel aceium proper. It
was solaom neceodnry to a3dd more webur oo little
evoporation tuok pluce. Sometincy an "oily® F£1ilm would
form ou the aurdzeo of the waibtor and this was removed
with tizoue cr filter papcr, imacdiately 16 was noticed,

Pupic were roeuversd {roea the asdiuva by flooding
which cauvsed bhen bo vrigstes vutb of their posiviovns in
the medium and tu floot e the surtasce whers bhoy woze
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removed” by weans or « suction tube. Hany larvee wvere
alao recoverd in this way but For aluwost complete
recovery of loivae 1l was necedsary 0 nake use of the
method originally described by Ladell (1936) (cited by
Fottle & Lavieon, 1952}, In tihis method the larval
medivm wis first washed glroush 10 and 20 mesh sieves
to remove very lurge porvicles aud then throush a

100 meuh sieve waicl. retadiied all lwivae and pupae.
These were subseguently flocted in o setureted gsolution
of maznesiuwm sulphete, rowoved bto clean water using a
suction tube, killed in not seter and precerved in

70 per cent eyl alcoliol or labter morphiological
gtudiies.

Observation: on the life-cjycle made while rearingg
the various Culicpides swpecies, ac well as cerdain related
minor experiments, will be discusged later, bui it must
Le emphasized that s thorougsh atudy of the life-—cycle of
the various Culicoides wpeeles wes not Lhe adm of this
inve.tigation.

(c) DBreeding Sites.

To determine vhe oicuction oi Sroediiing altew, Hwo
methods were adopled. These comsisted of the wsoe of

emei.ance ¢azes placed over bt suspocecd br

&)
eediiy, area,
and the removal of wreeddin), @aediva vo cazes fo

T pnorience

in the labvoratory.

The emers:aCs caje MoLt cow.onl ™ wwea wos deuigaed
and wsod by Dr. GoGJdi. Fiacler aad. Dr, H.i0, du Toit in
1949 (unpablisied édata). 16 cowdistod of & wooden
frumeworlk 1% x 9 x 9 inches coverced with orgaidie. Tvro
sheetls oi Jloss comvorged invernall, so that they forumed
g non-return roubte to Lthe org.ndic-coversad secvion of the
R FAIIN Hidgen wvers rewovod from this sectvion tarou i a
glzeve auv ocnz end ox btha caye. The lowver ed; e ol the
cage was ficbed witlhi o tliree iuch metal "shire" wiich
could he pushed into Gihe Loil of fthe suspected breeding
site. Tiis anclicrcd tue cuge and also jprevestbed escape

beneath the edges.

Txperiencs witi: thess enges Las sbown thot they ave
not ideal as btac sloss lon—ire iur: decvion is not al-
together proof azainst return of the widjcs to tha woil,
and they are exper.ive and cuwibersode. 1t iy suggesced
therefore thuat iutuvre invasti,.lioci:z on breeuli, oibes
ahould make use of vho tr@p recentl, dedscribed by Davies

(1966). Dmergence cajes placed in cibu uave the
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aivanteza of disturbing the brsedis, wediwe to the least
poouible extent but the disadvanteize of having to be
vigited regularly. Furthermore, in winter few or no
edulis euweris 80 that it became essential to rezove
breeding wedium to the conbrolled tecpsrature of tie

laboratory. Tu the laborutory the mediuw was placed
in a metsl or zl:gs contaimor 4l coveiwd witbth an

orsadie case vith perspex viewin, window and Lleeve for
midse removal,

On oceasions vhen a rapid check was reguired to
determine whetbher a suspeciéed breoeding medium cont-ined
larvae, the method used b, Bidlingmayer (1957) was
adopted . This involved covering the gurfice of a
sapple ol the mediun vitn presiifted waulhed aund to a
depth of zabout one inch, wdding wober until bhe oand
vas just flooded, then leaving overnipht for the larvae
to make their wvay to the surflace. The Tollowiuy
morning the sand layer was ouickly scooped out onilo a
sieve of a size sufficient 5o retain the sand but zot
larvae, anld the lorvae were wacled out our the sand.

The Tfiltrzte was tlien passed through a 100 meslh sieve
and the contents of the zieve ewmplied inbto clzan watber.
In this way the predencs imi approximabe rmwaber of
Culicoides larvae could be determined and bthe rewainder
of the zJauaple could either be discaried or kept to
deteraine the species prawent by odult emerseice and
identification.

(4) 'Hours of Activity.

Culicoives awrc weldom il over seen during the day-
time and appear to be active only at night as evidenced
by large and rogular 1liht trapy cabches. Te determiine

the period during the nigiut wihen Culicoidos are sctive,

the cage in bthe light trupy was repleced every two hours
betireen 7 p.m, oud 7 a.m. Thig vud reweated on five
nijhts in Januvary, 1903, Zach or yhe sin lwo-hourly
catelies was counted In the liboratory the newi morniny.
On tae nights enalysed b, this neaus, 4

tlernolysroLraps wWas operated a few veob Lrow the lint
trap so tn:é cutbehes coul.. be comparad uwith temsoerature
and relatvive bhundidity. Unlorvunately it was not

possible bto rocord wind sgeed dusing vnesze nlunbs.
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To deteruine these tiwes it wos necessary to tako
regular sawplos of the light trap catchss and o
ldentify all the specisy mroesent, A sample of between
500 and 1,000 specinens g preferred but if loss than
500 then the cntire cateh wvas identifizd, The Onder—
atepoort catel waw anwlysed bt least twice a wook

between August, 1965 and May, 1966 (June and July having
nil eatches) and similar anal th

THea waele made ol

"Haslplass" catelics from FNovexber, 1965 onvards.

Tdentificationg vere Lu
by Fiedler (1951) and Caci
C, gulbenkiani.

LZousing tae gey drowm up
ro!ts (1959) deseripbion of

3. DISCUSLION  OF  WaSULTS

(a) ILaboratory $Stuuies on Life-cyclec.

(1) Preovipesition period.

On nunerows occasions ~den large nunbers of elgs
were required Tor aitempt: to start = colony, a thousand
or wore wild-caught mid es, mostly C, nallidiycunis,

vere fed ou a rabbit's car and providel with 1noind
filler puouer on wiich fo lay ol.g. At 72°F and about
45 per cent RLH. mout e s were laid turee to four days
aifter thw blood—sacal, wiiile alb 50°F e¢sss vwere laid aftor
two dayo. This period vwag rot deteradned for individual

speclan.

(2) Dis.

One bateh of e5:3 1o wabtured for sach blood-waal
taken (Kobtle, 1962). By studyiig follicular relictus,
Gluchovu (1550) (cited by Kcitle, 902) nss showu that
up to four batches of o gs way be laid in nature by
C. grisescouny Bdwards. Tie igolased gspecimens used in
the preseib studies never lzid more bl ona bateh of
esse, however, siuce they ocithor died limedicbely ulber

ey laying or would nob feed ajain,
Bugs of the various specics varied in colour frow

light to very dark vrovii, vub this colour diffsrcice was

not cousiotent in every uspecies. Tie aus

soara nornally
laid in a double row resembling foot riuita, Liley wre
"suugoage-shaped" bein, about 400 u long wnd 50 ;0 wide.

9. / <.
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To determine the number of eggs each female is
capable of laying in one batch, the egys were dissected
from females three days aiter engorging on bleod, or
the nuber of esgs oviposited by a ‘female wers counted
and to these were added unieid eggs removed by
dissection in distilled water.

The mumber of ezgs varied ceonaiderably batveen
specles bubt also between individuals of the same species
ags can be seen in Table 1.

Table 1. Humber of epgs ludd in a ginzle batch

by Culicoides spp.

¢. pallidipennis 9 4156 69
€. piyosus 9 126-264 162
C. distinctipennis € 106-236 140
¢. pyvenogtictus 3 91-126 110
C. milnei 1 93 93
¢, schultzedl 1 92 g2
C. bedfordi 1 122 122
C., ravus 1 119 119
C. babrius 1 70 70
C._magnus 1 142 142

1 55 55

C. sulbenkiani

At a tempzrature of 70 to 75°F the incubation period
for €, pallidipennis, C, distinctipennds, C. pycunostichus,
C., nivosus and C. milned wes three days and four days for

C. magnug. Most of these periocds were determined for
a batch of about 100 eggs laid by a single female except

in the cage of €, pallidipennis where thousands of eggs

from hundreds of females were observed.

To test the erfect of desiccation on Culicoides egys
a mixed population of wild-ceught Culicoides were allowed
to lay egys on meolist filter papér over a period of three
dayu so that eggs of all ages from nawly laid to those
about to hatch ivere present. Initially very slow
desiccation way attempted by slowly drying oub & wmois®
pad of cotbton wool om which the filter paper with the
egss rected, This was done ab 80°F and 85 per cent
R.H. It vras found, howvever, that epss do noé gradually
collepse as the paper dries out, but remain turgid and

&
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nernal until the paper iz coupletely dry vwhen they ithoxm
pollapse. 3low desiccation bl secus impo.zible as
eggs opgsarently only require 100 per count MW.H. in order

.

to remain turgid. herealbor only the filter paper discs

of eggs were dried al 85 per cent R.H, After drying

For i few hours most of the egsss had collapsed. AbLoud

| one per ceub were etill tursid and these aid net collapse

on furisher Gryinj;. Cn iusersion in vater these tur,id

ezgs hatched diile those woicw collapsed never recovered.

| This suzsests that in naturce most epgs will survive

desiccasion while dhey are in a saburated abmosphere and

. saould further dvying toke plice a fow e,pd way 3Eill
survive fo give rise to a uew geleration vhen suitablas

I conditions return.

I It is appreciated Bhiat more detailed and exact

| gtudies such as thowe by Parker (1950) on the o5ns of

. Seottislh midnes, ore posuinle, bubt this was not the aiu
of the present study. Parker found that most specics
could not survive 40 hours desiccation and that thoe aze
of the epr also afiscted its ability to survive
desiccation, Farizor, novever, made use of a caleiun
chlorile desicecavor wviich canzot Lo comparaed witi the
conditions of tae above experiments.

Thousants of ¢35 laid ovei vhrooe days by wild-

can bt Culicolucs spp., wosbiy O, pallidipennds, were

immcrsed in watar. Lratehing started soon after
imigcreion and continuved unlbil wmoub of the ¢ogs had
hatched, Tunundecion of ogis in neibwre should tierelore
not adversely afizc§ habehing.

Hundrods of wipdiar ogee wewe kepb on moisd coiton
wool in a closed pebri-diss in tae refrigerabor at
44°F (6.5°0). Euzs wers rowoved o Toou beupsrabure &t
incervals and thie nmuwabers aebeaing noted, AfGer coven
days all oggs hatelied, wobor 1o daye only 43 paor cent
were #1111 viablo and adlter 37 doys no oy hatehed,
The exact tilme nected bo prevent wll ooxs froa fisching

yas nebt debermined.,

(3) Larvac.

The wixture of soil oud wovine duwyy uscd a8 @
Yreedin, moedivu vas uwol cqually acceptable to all wpecies
of Culicoides. UThe four species, G, nivosus,

C. di.tinetipescis, C. pycuosbictus and C, bodiordi,

appeared to finmd Fudiug wedium suitible wox developmaent as
many reazched the pupal ostoge within 10 to 20 days of the

epgss celng placed on the medizvd.

1. / ...
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Only a few €., schultwei and C, milnei developed to

the adult stage, while wuech diffieulty was expericaced
in rearing €, magnus and C. wallidipentis Lo the pupel

gtage, only a few specimens being successful in reaching
this stage.

Culicoides larvie arc normally found in the surface
layer of the medium where they "snake" in and out, or
emerge and reireat into burrows us described by Linley
(1966). ALl the species stulicd except C. bedfordi
anpeared to have this habit, and on gtudying the wmediwan
under a dissectiu; microscope with incident light, the
larvae of C. disbtinctipennis remained exposed for from
10 to 20 seconds, appeariug to bask in the heat of the
light before reversing below the suriace. Larvae of
€. bedfordi on the other hand were never seen during
their entire development .l vere only Found on wushing
the mediun througii sieves ond floating in Mg504 solution,

It i3 rpormelly difricult 4o decide what the lorvae
are feeding on. Xettle (1962) reviewed the literuatura
and sugg2etboed chat those larvooe ywith heavily build
pharyuges feed on algaee, fungl and bacterial Filisw,
while those with lizht poeryn es way fezd on aljic or
detiritus or be carnivorous, Thomsen (1$37) stotes that
Colicoides larvec orz curnivorous «nd occasionally
cannibalistic whiich ajrecs with her gorlicr atateonent
that "tho carmivorous larvae nave & 1o, narrow licad,
with the mouth-warts dirceied anteriorly, a weokly
gelerotized labium, zund 32 single-toothoed mandible".
During the present study fourith stage G, milnei larvac
were twice ween devouring, tull firsv, live second
instar larvae of the saue spocics, and a musbor of
aleohol prewerved C. nivowus fourth st.ge larvae werc
found with Lalf-saten susller larves protruding from
their mouths. Cannibaliom Goos therefore deifinitely
pecur amongst thoe speecics siudied.

To determine whether lurvee con withstand periods
of lmmersion, fourth ingter lavvac ol 211 the species

atudied oxeept €. schultsci weroe placed in petri-diches

of water .nd obgcrved. Larvie of C, pyenos:

ict
o0 o

72 T for
pix dayo and longer, while those ol C, digtinctipennis,

C, nivosus and C. muasnus survived iraersion at

C, pallidinennig, (. milnei and‘g&_ﬁggrordi were still

alive aiter 13 duys and lonscer. SJince those toests were

not repested the difforegcus ir the periods or survival

2./ ...
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could pousibly be due to the physioclogical sbtube of tho
larvae or somc other fictor. The wmain point illustrated
by these testo, however, is taat the fourth stoge larvae
and posaibly other stases 2re capable of surviving long
periods of iamwmecrsion wirich are likoely to occur in acturce
after porioda of nwovy riius, Ketile (1962) glat.s that
pupation docs nolt occur i: larvas 2ro kept fleoded. 1In
the present study the odd larva of both C. pallidipoenuis

and €, bedfordi mupitoeuw witlle submerged vut diod soon
sfterwards.
hiedin containing rouriin insvar lacvas of €, nivoesus,

¢, pycnostictus and C.milnei were plecued in a rofri_cr .tor

at 44°F (6.5°C) Tor ifrom 10 to 14 Aays . On roburning
the media to roocw Heupercture dovelopment was complotbed
in the normzl time. o dead loarvae voerce noticued and it
would appcnr that fhe low tempercsture did not adverscly
alfoct tuc larvae bat tewpororily arought develo.ment to
2 complete standetill. Puoriods or reirigouution longer
than 11 days werse never abtiumpted, Tiiie s found fo e
& very uwceful oeviod of dolaying developens wnd cun be
compurad with winscr conditiocns in wobure vhsre over-
wintering takes ploce in ohe lowval stoego. Overviindoring
appears to tuzke the forss of roburded developmont rother
thon o dispouse wince . soaple of breodia, mediuwm broupght
inte the loborwtory 2t ary tlice of the yeor will 2lwmogt

imsediately pive risce to Ldultu.

A% 70 to 75°TF ths poeriod -roum azs—-layingg to thoe
first adults wveraged 20 doys, with omergoence cxtonding
from 11 to 60 days ofter ovipooition, Lirval poriods
for six ospecics varicd bebwecn seven oed 25 doays and Ghe
payal period svoragel Tour duys. Males woro normilly
the first to smerse. Urnlor luborzbory conditious
thorefore the mivisun period for o generation to be
comploted is mbout 25 doys (i.e, the neriod cgs o egy).
Thege times wre very zimilor to tihose iound by Jounes

(1964) for Lis colony of C, viwiioumr

j sonorinsis

Wirth & Jonum. Thig lifc-cyele ook «houb 24 daya

ive, cog two, larve 15 (12 days and lonesr), pupe shroe,
period prior to blood imgpusition ous, crd preovipositici
perios thwrce doys.

(4) Pupa:z
Pupaition tokes plice in aud at the suriies of the
medium, G(he pups monoouverinyg itsell into wn uuright

pogition witii blic Two reuspiratory horns protruding from

13. / ...
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bho suriaco. On ismersion mosit pup.e wriggle Troe of
the mediun and floot to the surf.ce of thu wotber where
they hong from ths horne, C. pallidipennis pupac,

hovever, were the only ones wihice did not 1loat te the
surr.ace, bubt oiter frecing shemeclves from the ilumorscd
subs brate tiey 1.y looscly ou its suriccce where they
died within two doyn .t vocua tenperaiurc. Tamersed in
walber ot 6.500 they remodned alive for more than six
days but died withiin onc duy ofter rimoval o roon
temperature.

Dyco & Murrey (1966) described three distinet
pattorng of pupal behoviour on immoersion. some specics
float to the surfuce and are unable *o submer;e. Thd s
is the cwse 1n all che South african species studied
except C, pallidipennis, Other species repeuatedly

rise to the surface and then sink. 1n the third type

of behaviour the pupse do not Ffloat bub on immersion

they actively burrow into tue substretuam. Ihe Dbenaviour
of C. pallidipemnnis warr.nts it being ploced in @ Fourth

sroup since it does nov float or burrow Hut lies loosely
on tie substrabtws: until it drowas.

Connon & Reye (1966) have found a similar type of
behaviour in the Austrolian species C. brevitarsis
Kieffer, but do not sitabe wvhelher iimersion adversely
affects tlhiz speciesm. It is of intere.t to note bLhat
the larvoe of this speciesg were found in the moist lower
regiong of fairly dry cow poby. Po:dly type of puapol
behaviour may therefore inGicate & wore terrestricl t:pe
of developuent.

(5) Adults.

Adults emerge from the pupal case by pusnin: forword
the "operculum" and splititing Lthe thorax dorsally for
part of its length, Emorgence con take place Fron

floating pupae (except in C. pollidipennis) or irow the

surface of the lorvil medium. The zdulls ure wble to
walk on water but wing surfoces zmmsb not touch the water
surfuce as they appeor to adhere to wet surfoces by
surfaoce tension. Tiac body surlace of the adults is
rendered .oter repellent by o covering of fine hairs.

The life span of the adull in the field is unknown
but newly emerged adults ol the cpecies studied survive
from two to three weeks in the laboratory it provided
vith 10 per cent honey watar and a relotive hwmidiby
above 50 mner ceab. Laborifory reared adults would not

4./ ...
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feeld on rabbits' ears or wate, however, so that it has
~been impossible to estubiiel a colony. To dete only
legahed (1956), Jones (1964) and Hair & Turuer (1966)
have maunaged to maintain Culicoidag colonies. IHegahed
maintained a strodn of C. mubeculosug (Meizen) Tfor i

years before it weokencd .-nd died out, while Jones has
1957, -The colony of C. guistipennis (Coquillet)
egtablished by lair .nd Turner ig only oune year old,

maintained @ strain of C, varjipennis gsonorensis since

Bgtablislinent of a colony apparently depends uupon the
gelection of & suitablz stroin frow the oftspring of
many thousands od wvild-caught midges.,

{6) Conclugions.
: These laboratory observabions on the life-cyele of
gome of our Culicoides specics may provide some

information aw to the ecoloyy of these speciles.

The mos®t iuportint observeation isg the fact bthat all
larvae cre good gwiucers <nd that only C. pallidipounis
pupae do not float and scon drown. This means that the
inmmdation by Leavy rains of a brecdin, site common to =
Tew opecies will affcet them differently. In the larval
atage they will 211 survive cud will be able to owim to
dricr paric. If in the pupnl atage, however,

C. pallidipennis will drown while the pupae of the otuer

species will float and give vize to zdults.. Thoue
adults will then be in & posivion to mate and lay cigs in
the new breeding groundes ereated by the heavy rains.
Inndated C. poallidipennis larvae will bhe forced 6o valt

Lor the breeding site to ary out sowewhat before furthor
developient, pupcticn and adult cmergence czn ake place.
This probably expleing the low catchoes orf €, paliidisennis

during periods of good ruin cwd their inerszasc in numbers
during drizr periods which fellow. The correlation
between Culicoides cotclies and rainfoll will be dimcuszed
Juter,

Ancther important conclusion vhiech can be madc from
the study ol the life-cycle iz bthat o number of
generations can be completed dufin5 the gumaer.

neoretically, accordin, to developacutal periods in
the laboratory, this should acmouunys o abouv one

geparation a month,
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Culicoidan br voed in o v

()

Aoty of situztions ranging
from rot-holes in trees to monure and monure-polluted mmad
at the edge of poolse. Koetble (1962) rovicwod lorvel

havitate for Culicoides in th. world and coneludod thut

"the larvec are neivuer gonuwinoly ageotic nor terrestricl,
bt occuiy the ecovone betwoun, ccourrin, in very el
goil", Vory livile iw loiown of the broading wites of
Culicoldes in the Ethiopinswu rogion. Cuzrvor gu al,

(192¢) found Culicoides breeding in dhe followving
gituations -

C, aceraensis -~ wou-holes in flawboruznt trae

3
] [ P |y T - . I NN e
Cynonctiu sp., Brioa \Jil_q._];'_(_:)_ll_ B, Qi 0L TIaead,
C. inornatipennis Coarter, Inoroa and doacfic - rob-holos
— H ]

in Erivicuadron sp. and in the stumps of banans
planta,

€, clarkeil Curter, Ingram and Ilaelie -~ rob-iolow in

Cymonlebra uh, wnd geioteidron ap.

€., similig - ‘Tbotton of waterioszed caloosws.

0, schultzei - bobttew of witzrlossed cenoes, in rmd
et At i b e, et i [N H

around saddlos @y o "Sieal-pdne or dan and &b

- P . = .
vlace in ol

yiaeh vbery ol o river.

o]

C. eriodendroni - rot-holes in siump o friodendron sp.

D N P -
LML RS0 0INGe .

C. punctithorax = oaw dor €, sricdeicicni

C, coniusun Corter, Iujroan wnd ilaciie -~ rot-iole in

Briodcudron s8p.

C. migripennis - wou-hola in mige tice.

De Iteillon {1936, 1937) fowud C, ssvierellus (syi.
C. nrenogtictus) in o rot-hwle in & pupaw treo;

Co mivopus, C, uycuoscictus, C, CDI_‘_lLLL'lJI'E_ dint _Q_ .__* 1l

in the md zicund rain weter poolsg
in 2 rock pool, Fiedler (1951) found C.

1

€. onderctepoortinzis in Cthe wmd ub the ad

Jince the carly 1940's when Du Yoits sioved
Culicoiden to bwe the transqditers of bluetunsue oud
horaesicknes.., soorclies Love been coniueted ot Cndor—
gtopoort to discover tie brecding piaces of thoesce widges

pepeciolly C, nallidipennic, 'aidcel wecounts for uy to
b, 3 il oy J L

Q0% of Lo lizht trap cobehos in swasor. A thoroush
search wie undertilrea by Dr. .. du doit and

Dr, 0.G.H. Piedler in 1949-1950 (unpublishod data),
They started by taling sazpics of suspectoed breoding

o

areas and recording ewergence in o l:.'-,'bor;atox'y.

[

Between 1661 Hureh and 10t Celober, 1944 ther collo

o/

CI
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J6 ganples of mud from the edgss of & swall wator couvrse
Hewtown spruit) leading into Boin Accord Jouw near Under-
dgtepoort, from arourd bhie fui itecli cud fron nanerous
otucr veber rurrowus., neir bes i wrosults are swuerized
in Coble 2.

sy of Guddcat. cacsing from

due saziples from i'entown spruilb.

Date

- Gpecies — o - e e -
164349 16.3.49 | 746,49 7.6.49'11.7.49 11.7.49 | Totrl

i

Co promostictus 43 7 1 #3 A3 137 273 934
|
1

C. cormutus 33 - 3 8 28 51 123
C. nivosud 56 - 4 29 20 9 118

. sohultzei 6 2 6 29 1y 10 6t
€. distiicti- :
pornis - - - 20 19 " 39
C, ravus 15 2 - 18 - 2 37
C. paliidi-

pem:is - 3 - = = - 3

C. sitilis - 2 - -1 - . 2

i H
. = - e o r— i A Lk Bk Pl i+ o Lt i

dotal 153 .167_ 56 5311 223 345 . 1,324

— [ —

elus o be predominant with

Leablio 2 a.0ws £, 0ye1osi

C. »ellidipenudis and O. sirdlis very rire, The fable

also shows that lorvae ar: owesent 1n July; furtner

evidonce bhat Culic overvinber iua dhe larval stage.

During the ©isnt thirce monitns of 1850 Du Yoit und
Fiedler used emergsic. lraips. Lhoy shovean e omall
mambers of C. wyenosbiecbus vers breeding in moist pround

covered by short rics oii the exstorwn side of Bon Accord

dam when 23 aduloes wvere cau ht i 23 croep nighis. Un

27th Januaxry, 19%v ong trap eatsht 33 €. pallidipoermisg

over & ni htew fron & gaaupy kikuyu grasg--coveiod arew ot
6 lcalking cement dam at "owlplasa", Phegreat’ tor 9 to
12 travs were wded ser nisht on a lurge Liluyu gross-—
covered area ot Onderchepoort, nort ol the are. beling
wider water. Over 13 nights from 24t Jebruar, ©o

20th Dizreh very good catehes ol C. pallidigonnis were

made, the catel being as rellowvn -

C. palliiivoennio 501
. nivouus “ 16

C. distinciiyerais

|\ R S R W
ol O3 N

17. / ..
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It is imporbtant Yo nobte thut omly the trops wlaced over
swanpy kikuyu gsrags—covercd areas yielded C._pallidi-
pernis .-

The writer repentedly dosted similar aituations
betweon 19G3 and 19065 but wes nover wble to trap wmors
than the odd adult of this species. These odd zpociaens
were olse rocovered from vory moist arias coverced with
kikuyu grasz and frow the bianks of ohe Apies River.

The other gwuecies mentiouned in Table 2 vere <lso found

—— E Y -~
P11 D0QL Bean

r

s

except C. coimuiug viden hws nev

@
although $o abundant in 1945. Bygry conceliveble breeding

pite was invesitigaved ranzing ired vorious btypes and apes
of munure, alsgac in water btroughs, conposd, stagnanc bops,
edges of vivers, lucwine fdelds, eie. rfhoge Samplos
vhich yielded fuir numbers of adulbs are givoer in Teble 3.
Adults cmerged from these samples over & pericd of Irom

13 to 22 duys at + 750,

—

It iz o oysbery sy C. pellidipenziig wirich ig &
7} cannot be found

abudant in the light trap (Pable
breedi.ag in large nwithers in naturoe. Jones (1961) hus
suggested that "A prepomderrcuce of ocue Zpecico in lighi
traps is often a result of los—denolty breeding over on
extensive arca'. Thisz may well be the camewwith

C, pailidipennis. Svidence wvag forwarded earlicr thot

¢, »allidipennis may develep in aucly dricr habitots than

commonly cxpected Tor Culicoides midnes. A thorough
exopination of suel: giter may cventually reveal the

brecding pluce of (. pollivipsmnis.

(e) iours of sctivity.
Ketile (1002) roevieired obsorvuations throuzghout the

econcluded :  "Host Culicoides arc crepuscular, slhowing
greut wetivity «f doom and dusk. Moat cropusculor
gpecice, cxcept C. grahomii avaten, conbtimue to be
active throushous the nicht, cltiiougl they wire leus
gbhund-nt after midnight, and they clso bite durin, the
day on calm, dull doys",

Reuben (1963) siuvdying . iwpuucitabus Foctshebuer

in Scotland used o suction traw and showed tusso widses
to bo acsive bBhroushout thoe doy bubt mest osetive ot night.
Kitookxo & Morii (19642) compurod uctvorological
copditiong with light iruap covchesn of six Japaacss

_dcs specics. Yhe didferent speeles wvaricd in
their time of flizht, wome Loeiiy wore cvundant just aftor
puns.t oand ncoer suarisc, wittls othors wore nresewnt

15. / o..
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Table 3. Surmaary of Culicoidas emersing from mud

o,

gatples from Onderotevoort area,

: Guicoides spccies
n b |
.H m
: N 0| & a
HYUD SeC hed =) @ o
Dute breeding § = . § ;
. . L]
Blue - 1 o g & o
= m = +2 ! Al A '~
5] o . =l | of o Al
o 2 + sl Al & HHf
C I I B st = R 1 R |
o s el | & | gl g nl
i e L e LIy - Tvuppi SEPUS DU RUSRY R SR T
16.7.63 | Staynant wmd ab ,
bog near trang- ) O
port stable G 53
22,7.6% | Stagnant wud in
kikuyu field 20 9
[ —
i
29,1,65 | biud from od.re | !
of slime—-covzred
pool du dungs- )
polluted »addoek [GI0 21 2 1
25.3.65 | Dung-poliuted
md at leaking i
weter trough ibo4t 3 1
L
: o T
1,7.65 | Iud from water— ! .’
level of Apics _% i
river 13! 51 11 3
L — - —
. T
1.7.05 | Fed from svainy |
Irikuyu--covered
area 4 7Rl 2 21 1
1.7.65  Mud from svamny i
veld-zracs !
covered arca s _
near river: T4 200 | 45 1 3 2112| 12
: i
rotal 798 ! 415 182 13 |8 |4 13| 11
. i ’ A




