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ABSTRACT

This investigation was aimed at identifying factors which influenced the
abundance of the aquatic stages of Simuliidae in the Vaal River near
Warrenton. The life cycle, biology and ecology of Simuliwn chuttert

Lewis the dominant species was studied in detail.

Methods were devised to obtain estimates of simuliid population levels.
The densities of Simuliidae and other benthic fauna from the stones-in-
current in a rapid were monitored over an extended period of time.
Aquatic drift proved to be a good indicator of recruitment rates of

various benthic invertebrates.

Sitmuliwm chutteri goes through seven larval instars to pupation.
Temperature influenced seasonal variation in duration of the life cycle
and size of individual developmental stages. Although it appeared that
there were sometimes more than seven larval instars during winter,
statistical analysis revealed that this was not so. The development of
large larvae and pupae in winter would lead to more fecund adults
appearing in spring. This coincided with low aquatic and terrestrial
predation and could lead to rapid growth of blackfly populations in

spring.

Habitat preferences and seasonal abundance of the four most commonly
encountered simuliids; S. chutteri, S. adersi Pomeroy, S. damosum
sensu lato Theobald and 5. memahion? de Meillon were examined. Ovi-
positing in the open water and the use of drift as a dispersal and
colonization activity distinguished 5. chutteri from the other simuliid

species.

Interspecific comp-tition between the various simuliid species was not
intense and a coexistence of various species was often seen. With a
continuously fluctuating species-niche the habitat favoured different
species temporally and spatially leading to seasonal peaks of abundance

of the various Simulium species.

Knowledge of the ecology and biology of S. chutter? was used to devise
an integrated programme, utilizing natural seasonal phenomena and
artificial river flow manipulationse, to control the population size of
this pest species and prevent serious outbreaks, which would pose a

threat to livestock farmers, from occurring.
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all Simuiium ahutteri [W[de as a [dr[éntage [T the
tdal nulber [f H[dliidae

b[] The [érléntage [ s[dll sildliid larlde [drall
sitiléd b[OMerdthidaell

(01 The [érléntage I [ chutteri larlde [drasill
tildd bOMer[dthidaeld [Aes [ H[dliidae
exaldned [Mlleliled fr(lJartifidal substrata at
weel1 inter[@ls fr0 10Marh 1000 tOJ200Mar(h
1080

The [ér(éntage [ [drasitiléd 3 adersi larlde [
artifidal substrates [Mllel[fed at weeld[] inter[dls
frd 10Mard 1070 tH20Marh 1080

al ] Parasitiléd bl IMer[dthidae
b[] Parasitiléd bIMil#[$[1tidia

The relatilé abundanlé [ selelded fauna fr[IJ the
s[dll strealldas a [@rléntage [f the t[fal nulber
(0 anildls [dle[@ed [ ealh Mdsi[] InflFAtilh
[Btained fr[][IMéndix 3, Table 3

The relatilé¢ abundanlé [ selelled fauna fr[I] the
Vaal [[Q[ér at [dtrand as a [dr [dntafld [T the t[ial
nulber [ anildls ind[dd] Infl#[@tild Btained
fr[Ildata in [IIéndix [J

Cheunatopsyche thomaaaezi larlde as a [@rléntage [T
all the aniladls [Mle[fed fr[dla s[dll streal]
running intl] the Vaal [[E[ér

[Itsal [dew [T head [@A[3ules [ 3 chutieri instars
[de t[]selédn

Pldtgenal length frelden[Jdistributild I 1 OO &
ohuttevi lar(de [llelded 11 [@elber 1370 Hr¥s
sh the 1idts [ eallh instar[] [M3e the hltide
[dald in the fldrth t[Jselénth instars[] these are
indidtilé [ sexual dill#[his[]

P3tgenal length frelden[lJdistributild [ [81 [OIJ
chutteri larl[de [lelied 8 Mar[h 1700 [Eriv¥s
sh the 1i[dts [ eallh instar

P(dtgenal length frelden[l]distributilh [T 707

3. ckuttevi. lar[de [M1lel[ded 7 [Wne 107000 [M1id
arr(¥s shl¥ defined 1ildts [ eallh instard [&[Ién
arrl¥s shl¥ 1ildts [ allldrent inter[édiate instars

P(3tgenal length frelden[lldistributiln [ OO
3 s'fxuttevi lar[de [Mllelled OJ10] 10700 [I1id
arr(Ws shl@¥ 1li[dts [ ealBh lar[dl instar(] [F[Ién
arr[y shl¥ allldrent inter[ddiate selénth instar

Mean lengths [ [Mdtgena [ the seldén lar[d]l instars
(I 3 3futteri [Mlle[led 8 Mar[h 1[7[I1 Vertiladl
bars indildte standard de[Jatiln fl# eallh [dluel]

[Bgressi(d line OEted COJOM3be, °0 | rHO0
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THE GEOGRAPHY OF THE M AL RIVER IN THE WARKENTON AREA

e tyn @ [@rrentld iad a Mwlatild f OO in 1070 @, 10730
imi sulllll#ts the 1041 [MMTunitl]J[§ farlérs and railwallwldlérsl] There
is a [HBeese fald[#[] at Fldrteen [dreald, whilh lies [dst [I#th [T the
[Thannesburg r[dd abldt 1 [J belldd the railwalld [F[&$sing [Hee Ch[] 3,
FL . I0Obut [Gherwise 1[I31 industries are [ On[@ i[l#tanCe] M3t [T
the inf(#[dtild [értaining t0 the ged[g[d and ildte [ the [Arrantld
irld was [Bbtained fLI [elhhans L3I

[(Md[10gild1100 the area arldnd the [Q@Arrentld distril@ is [@de uld I

indesit] lalds [f the Ventersdd[ sulérgrul] whilh f[#[] a [ateau

[(Mdnning fr[] the [M#th[Bast t[ the [Muth[lTést[] [OChdg this [dateau the

L1l OLér [ts a [Mirse nearll] [dArallel tld the [Adald Valledwhilh lies

t[] the [dst [f the rildr[] The [Art[] [HCér fllws in this [@Allel] and
ns the Vaal [[H[dr near [d1[MI#tshIII]

Lédr] 0 the Vaal [HCér is [dde uld [T t 1 [MIdsible gradatilns [
[T between allgdalldd, n[Aldalgdalldd tO0 OFAEFitiD and n@O
rib#itid rI$0] Clihseldentld bldlders and stldes in the rildr are
(Ther [MMMdh AT D ér Ot [ [ a [Césildlar alllgdalldd t[é (ca.
ier [dntJwith [@Anl]s[dl]l [ddties whillh [#[lMdide ex[éllent refuge f[#

t (][I ifdatild in[értebrates, [Artildlarl(] lar[d]l [Mdr[1$[Thidael]

MM wil Or fl1¥ing [drallel t[J and at a higher altitude than the

M 0 ildr Valleld [dde this regild idealll] suited f[# irrigatiln

i[de] Vaal [H[Ldr water 1is dilérted at the Vaalhart[] Q[érsilm [dir

in extensilé sldtel] [ all#Z¥ilatell] 110J [IJ [ [dnalsl] These

[dd n[fthwards and eastwards t[] [#[] the largest irrigatild slheld in
L ildthern [ddslherel]

I i tretdd [ 100 OJ between the Vaalhart[d] [H[lérsild [éir and
del[M#tshIl)] at the [Wn@ild [ the Vaal and [Artd] OCdérs, the Vaal
i drd 1700 in altitudeld [dtween the Vaalhart[ H[érsilm [dir and
LIS eI, 1 OO OO itretth @ rildr, the Vaal [H[ér has an elén [Ite
i rrid 700dr O in iltituded O [@#[file diagraldlf the 1[&er regilds [
the Vaal [O[dr was gilén b[JChutter OIS The raldd dr[] in altitude
(I the rildr in nWn@il®d with the hard basaltild (tigin O the rilérQ]








