[ R PR N S VI

),,_‘J',-](‘_!g.’_\,‘;t /‘,,. . e . ;_ff .

R_t'\} ODUO’O IS0 CNLR Reprint W.R, No, 150 - &

South African Branch

The Mosquito Problem in Oxidation Ponds

By . ). Loepmgr
(National Institute for Waler Research)

T'he use of oxidatton ponds (or sewage lagoons)
Iy sunll communities as a system of sewage purifi-
cation has been provisionally accepted in Southern
Africa for many reasons, the mast important heing
the Tow cost when compared with the conventional
sewage works.,  Various aspects of the system hine
been investipated, the work having been co-
ordinated by the South African Council for
Scientitic and Industrial Research.

In tropical and sub-tropical areas, such as in
Southern Alrica, the prablem of mosquito breeding
15 of considerabie  importance and  requires
innmediate solution.

Mosquitoes are an  interesting  group  of
animals, the discovery of the part plaved by the
adults as disease carriers having stimulated their
stily,  More than 1,600 species  have been
deseribed and they have almost 2 worldwide
distribution, although the tropics are much richer
in genera and speeies than the northern and
southern latitudes (Imms, 1960}, The cpps of
mosquitoes hateh in water.  The larvac are always
aquatic and wre the well-known Ywrigpelers”™,  Asa
rule, mosquito larvae are only able to exist in smadl
nwmbers in permanent waters because of  the
presence of predators, such as fish, various inscet
larvae and adult inscets and, in particular, hectles.
During the aquatic phase of the life-cyele the
mosutite passes through four larval and one pupal
stages. The duration of the larval stages varies,
depending on environmental factors such as tem-
perture, ete.

The mosquitoes that most commonly attack
nun are of two main types  the culicines (derived
from the principal genus Crfexyand the anophelines
(lrom the principal genos cJaophiefes). They can
be distinguished from each other in all stagres with
relative vase. Very ofien, midies are mistaken for
mosquitoes.  In the larval stage the midge larva or
bloodworm  breathes by means of  Moodgills,
whereas the mosquito larva has to break the water
surfuce with its respiratory siphon to hreath wir,
The adults are superficially alike, but the mosguito
has scales on s wings and has fong picrcing
mounth-parts extended bevond the antennae or
feelers, whereas the midge {or chironomid) is a
harmless fhy with no mouth-part capable of piercing
the human skin,  In fact, they do not feed at all in
the adult stage.  In the resting position, the adult

mosquito has its fond leps raised whereas the midge
or chironomid has its fore leps raised above the
hody.

It is of inerest, particutariv from the public
health and nuisance points of view, that i is only
the fenmale mosquite that sucks blood, It s said
she requites a feed of blood before she can mature
her epps. This oy be true of many species, but
is certainly not true of them all. Centain kinds
have been bred through several generations in the
luboratory without the females receiving any hlond
at all. The female does, however, produce more
ceps when 1t has had a feed of blood.  Tn the
laboratory, mere egys were proaduced when the
mosquitoes had been fed human Bood than when
fed hamster or chicken blood. A miabe mosquito
cinnot suck blood because its mouth-parts are only
imperfeetly developed and are incapable of picreing
the human skin.  Tes food consists of the nectar of
Howers and the juices of ripe fruits, food which the
femake will also take when it cannot obtain hood
(Bkaife, 1933).

MosgQurroes ax Oxipation Poxns

An ovidation pond is a man-made structure of
controlled size and shape, designed o recenve erude
or settled sewage {(Beadle and Rowe, 1968, and s
a natural place for mosguitoes 1o breed; in fact, not
onfy maosquitees but all agquatic animals, ranging
from protozoa to fish, that can toierate the environ-
ment.

The distance between the town producing the
sewage and the oxidation pond s usually well
within the flight range of mosquitoes. Any large
outhreak of mosquitoes will thus be a nuisance,
depending on the weather conditions prevailing
at the time,

There has heen no intensive investivation of
the problem ol mosquitoes breeding in osidation
ponds but valuable observations have been made
during a study of the hiological associations of
onidation ponds in various pasts of Southern Arica
and the Federation of Rbodesia and Nvasaland.
[ the oxidation ponds at Pretoria, where biological
rescarch has been in pregress for more than
vear, only culicine mosquitoes have been found,
The most abundant specivs was Cwlex fativans



Wedenumnn, with Cwfex piprens Linmaeus present
in very small nwmbers at times. e presence of
these species niy not he entirely due o chanee, bt
becuuse the water of the nxidation ponds presents
them with a suitable environment,  For O pipiens
the water can be dirty, unshaded and stagnant;
they have no ehjection to water with a high organic
content. The lurvae of O fatioans are tolerant of
extremely foul water and breed abundantdy in
water rich in decaying organic matter (Hopkins,

1952).
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In 34 oxidation ponds, ranging from approsi-
mately 127 8 to 34 5, which the aouthor has
inspected, only culicine moscquito larvae have been
found.  From a health paint of view, particularly
in connection with malarta control, this could bean
important observation, It has vet to be estab-
Hshed that the malaria vector, the anopheline
mosquito, cannot breed inoan oxidation pond
systeny, It has been found that mosquito farvae
occur maost abundantly in primary ponds with
weedy banks.  The vegetation, aquatic or other-
wise, provides the larvae with protection from
excessive water movement and aids in Teeding,
They feed on algae, micro-organisms and other
particles in the water. The culicine Lurva “hangs™
in the water at an angle of about 43 and this
enables it to feed by seraping food from any nbject
in the water, Vegetation serves this purpose
exceflently,

At Pretoria, the banks of the oxidation ponds
were purposely allowed o beeome avergrown with
vegetation during summer and the population of
masquita larvae in the primary ponds reached o
very high density withina few weeks. The macro-
fauna of the plankton and in the marginal vegeta-
tion af all three ponds was sampled weekly, In the
primary pond  plankton, the moesquito  hrvae
population increased from 131 10 24510 over
period of seven weeks (Table 1) Within three
weeks the mosquitoes in the marginal vegetation
had increased to 9,850 per sample, which repre-

sented 300, of the total ammals present. A abis
potit, all the vegetation in the pond was remosed,
when the mosquito ‘poputation in the plankton tell
to I8, 1 withim a week.

In the secondary and tertiary ponds ane farva
per litre was found in the plinkton. In the
marginat vegetation of the sccondary and tertiarn
ponds, the mosquito population was much higher
than in the plankton. « Within Gve weeks mosqui-
toes made ap 148, (9,229) of the wotsl population
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in the secondary pond and 11-4" (24, 1Y8) after
six weeks o the tertiary pond (Table 25 In these
ponds  numerous  predutors, such as  Odonata
nymphs and Coleopiera, established themselves m
the water, due to a certain extent to the degree o
purity  obtained.  These  animals reduce the
mosquito population.  Breeding mosquatoes were,
however, never completely climimated  in the
vegetation and continued at a low fevel throughowt
the winter months,

Coxrroy, oF Farvar

From the above it is clear that vegetation-tree
banks are very important in the control of mosquito
breeding, so banks should be kept elear of vesera-
tion, This should be removed and not allowed to
float on the water and provide harhourage for
mosquite larvae. In new ponds the banks are
oftens consolidated by planting grass: this should
be discouraged, especially during the suommer
months when masimn breeding oceurs, Cover-
ing the banks of a pond at the water's edge with
cement blocks or bricks to prevent the growth of
vegetation proved an excellent measore in the
controb of mosquitn breeding,

Fish are often introduced into ponds naindy
the so-calted mosquito-larvac-cating fish, Gambia,
It was lound that during the winter, when few



nmosquite lrvae were preset, the fish changed
their diet to inchede other animals. When, how.
ever, the mosquito larvae again bhecame abundant,
the fish did not change their diet (Clarke, [954),
Tilapia have alsa heen used with suecess in con-
trolling the numbers of mosquito larvae,

The use of insecticides to controb the Jarvae
should be considered as the last line of defenee, as
not anly will mosquite Larvae be killed, bat almost
every tvpe of aninwal present will suffer heavy
mortalitics which may alfect the efficieney of the
oxidation pond,  Tarvicides have been used in
America, but onby when there has been excessive
mosquite production, 'he following  materials
have heen used effectively: a thin laver of diesel oil,
a 19, or 29, oil solution of DIXT, BIEC dust
(3%, pamma isomer), and a 27, malathion emulsion
(Beadle and Rowe, 1960),

Oxidation ponds are gaining in popularity
throughout South Africa and ncighbouring terri-
tories and they should continue to be developed.
It is hoped that people concerned with the con-
struction and use of these ponds will bear in mind
the need for minimizing the production of
mosquitocs.
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