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LARVAL SALINITY TOLERANCES OF THE SIBLING SPECIES OF
ANOPHELES FARAUTI

A. W, SWEENEY

Arrny Malarin Research Unit, Ingl,eburn, NSW 2174, Australi'a

ABSTRACT. Experiments conducted with laboratory colonies of the sibling species of Arnphelcs
forauti showed larvae of An. farautiNo.l had a higher salinity tolerance than larvae of An. farautiNo.'2 

and, An. farauti No, 3. The saliniff response of field-collected larvae of An forauti No. 1 from Cowley
Beach, Queensland, Australia was similar to that of larvae from two colonies of this species which'
originated from Papua New Guinea. These results indicate that An. farautiNo. 1 is the species which is
likely to be found breeding in brackish water whereas the other species may be restricted to freshwater
habitats. Laboratory experiments conducted with the colonies and with specimens collected from three
localities in northern Queensland indicated that a simple test, based on exposure of first-instar larvae to
sea water for t hr, should enable identification of An. farauti No. 1 in the field.

INTRODUCTION

Anophcles farauti Laveran, the most impor-
tant malaria vector in coastal areas ofthe South
West Pacific Region, has been shown to consist
of a group of three sibling species designated
An. farauti No. 1, An. farauti No. 2, and An.
farauti No. 3 (Bryan 1973, Mahon and Miethke
1982). The distribution of.An, farautis.l. extends
from the Moluccas in the west, through Irian
Jaya, Papua New Guinea, the Solomon Islands
and Vanuatu in the east as well as the tropical
north of Australia but the sibling species are
known from only a few localities (Mahon and
Miethke 1982).

At the present time the relative importance of
the members of the An. farauti complex as vec-
tors of malaria is not known. Similarly, Iittle is
known of their adult and larval biology though
this is clearly of signifrcance to malaria epide-
miology. Arnphelcs farauti s.l. breeds in a wide
range of freshwater habitats and is often found
in brackish water up to 70Vo salinity of sea water
near the coast (Daggy 1945, Belkin 1962) but
the salinity tolerances of the individual species
has not been documented. This paper reports
laboratory observations on the effects of rearing
larvae of the three sibling species in water of
various salinities. The mosquitoes used for these
experiments were obtained from laboratory col-
onies of each species as well as field collected
larvae of An. farautiNo.l collected from Cowley
Beach, Queensland. Observations were also
made with larval progenies of field-collected fe-
males of the three sibling species.

MATERIALS AND METHODS

Reference colonies of the An. farauti sibling
species are maintained in our laboratory at In-
gleburn. They include: two colonies of. An. far-
oufi No. 1 (one from Rabaul, Papua New Guinea
established by J. H. Bryan in 1968 and the other
from Port Moresby, Papua New Guinea estab-

Iished by the author in 1974); a colony of An.

farauti No. 2 from Russell River' Queensland,
Australia, (established by R. J. Mahon in 1980);
and a colony of An. farauti No. 3 from Etty Bay,

Queensland (established by the author in 1982).
Larvae of these colonies are routinely reared

in our laboratory in water from O'Hares Creek,
a freshwater stream near Appin' New South
Wales. For these experiments Iarvae of each
colony were hatched in this water and after one
day they were placed into plastic trays (18x12x5
cm) with each tray containing 20 larvae and 200
ml of water of the desired test salinity. Tbenty
trays oflarvae from the four colonies were reared
in the following salinities obtained by diluting
O'Hares Creek water with sea water: freshwater
(0% salinity); t0% sea water (0.3% salinity);
30% sea watet (0.9% salinity); 50% sea water
(l.1Vo salinity); 75% sea water (2.6% salinity);
90% sea watet (3.lVo salinity); 100% sea water
(3.4% salinity). Salinity percentages were deter-
mined with a YSI model 33 salinity meter. PIas-
tic lids were fitted to each tray to prevent evap-
oration and they were maintained at a temper-
ature of 22-25"C. The larvae were fed daily with
powdered larval food (Kanda 1979). For all test
trays records were made of larval survival after
7 days and survival to the pupal stage. The
numbers of pupae surviving to adults were also
determined.

Seven hundred first-instar larvae of. An. far-
auti s.l were collected in a brackish lagoon ad-
jacent to Cowley Beach, Queensland in Novem-
ber 1982. The salinity of the lagoon was influ-
enced by the tide and varied from 0.05 to 0.35%
salinity during the collecting period which ex-
tended over 3 days. Five trays of these larvae
(20 larvae/tray) were reared at each of the test
salinities and under the same conditions as those
ofthe laboratory colonies and their survival was
recorded aftet 7 days. Thirty-one of these mos-
quitoes (selected at random) were reared to the
adult stage and subjected to the isoenzyme elec-
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trophoresis technique ofMahon (1984) to deter-
mine their specific identity. All were found to
be An. farauti No. 1. The 7 day survival data for
the two An. farauti colonies and for the Cowley
Beach larvae were converted to percentage mor-
tality at each salinity and were corrected for
natural mortality by Abbott's formula using the
mortality in fresh water as a control. These data
were then subjected to probit analysis by the
techniques of Finney (1971) to determine the
LCs,os for salinity.

For another experiment 400 one-day-old first-
instar larvae from each colony were placed in
batches of 20 into plastic trays containing 200
ml of full-strength sea water. Larval food was
added and after t hr the mortalitv of larvae in
each tray was recorded.

%  S A L I N  I T Y

Fig. 1. Survival to pupation of larvae from labora-
tory colonies of the Amphcbs farauti sibling species
reared from the first instar in water of various salini-
ties.

Fifty-three engorged female An. farauti were
collected in biting catches from three localities
in northern Queensland: Etty Bay on the east
coast (17' 25'5, 126" 5'E), Weipa (12' 40'S,
141" 51'E) and Ina Creek (13" 10'S, 141" 38'E).
The latter two sites are on the west coast of
Cape York Peninsula adjacent to the Gulf of
Carpentaria. Each female was placed into a sep-
arate gauze-covered cup containing 100 ml of
freshwater for oviposition. The eggs were al-
lowed to hatch in these cups and the larvae were
then removed within 24 hr and placed in full-
strength sea water for t hr after which the
numbers alive and dead were recorded. The fe-
males were killed; stored in liquid nitrogen; and
later identified electrophoretically (Mahon
1984).

RESULTS

The percentages of larvae from the four colo-
nies which survived to the pupal stage in various
test salinities are shown in Fig. 1. Both the
Rabaul and Port Moresby colonies of An. farauti
No. 1 showed a similar trend in their response
to increasing salinity. More than 70% of lawae
from these two colonies survived to pupation
when reared in freshwater as well as in water of
0.3% salinity and 3.LVo salinity. As the concen-
tration of sea water increased above these levels
the suwival of larvae from these colonies de-
creased progressively from approximately 60-
65% in water of l.7Vo salinity to Iess than 10%
in water of 0.97o salinity. None of the larvae
from the An. farauti No. 2 and An. farauti No.
3 colonies survived to the pupal stage when
reared in water of 1.7% salinity or above. There
was no apparent adverse effect of salinity on
pupal survival as adult emergence for all the
colonies was more than 80Vo of the larvae which
reached the pupal stage.

The effects of salinity on the seven-day sur-
vival of larvae from the laboratory colonies as
well as the larvae from Cowley Beach are shown
in Table 1. Ten percent of the larvae collected
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Table 1. Percentage survival for 7 days of first-instar larvae from laboratory colonies of Anophclzs farauti
sibling species compared with that of field collected first-instar larvae of An. farauti No. 1 from Cowley

Beach, Queensland.
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