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Suppression and Elimination of an Island Population of

Culex pipiens quinquefasciatus with Sterile Males

Abstract. The release of 8,400 to 18,000 males per day of Culex pipiens
quinquefasciatus Say which had been exposed to a sterilizing agent (thiotepa),
suppressed and eliminated an indigenous population of this mosquito on an
island off the coast of Florida in a 10-week period. Sterile males were effective
in seeking out and mating with females on the island.

Culex pipiens quinquefasciatus Say
(=Culex fatigans Wiedemann) is a vec-
tor of human diseases, particularly fila-
riasis, and can be controlled with insecti-
cides. We now report that the technique
of male sterilization can be used to sup-
press population build-ups of C. p.
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quinquefasciatus or to eliminate it from
certain areas. We studied methods of
sterilization and mass rearing and the
biology of this species. In 1968 we re-
leased males, sterilized chemically with
tepa, on Seahorse Key, located about 3.2
km off the west coast of Florida. These

males were competitive with the wild
males, and, when the test was discon-
tinued after 8 weeks because of the on-
set of cool weather, 85 percent of the
egg rafts collected were sterile (I).

We conducted a similar study in
1969 to show that sterile males could
be used to suppress or eliminate an iso-
lated population of C. p. quinquefascia-
tus. The test site was Seahorse Key, a
crescent-shaped island, about 1.6 by 0.2
km; it is covered by dense woods ex-
cept for a large T-shaped clearing that
extends across the center of the island.

The primary larval breeding site for
C. p. quinquefasciatus was a partially
open septic tank that received domestic
wastes. Breeding also occurred in con-
tainers that had been discarded in the
woods where they collected rainwater.

The mosquitoes were reared as larvae
at the Insects Affecting Man and Ani-
mals Research Laboratory at Gaines-
ville, Florida. We sterilized the mos-
quitoes in the pupal stage by exposing
them for 4 hours to an aqueous solu-
tion of 0.75 percent thiotepa [tris(1-
aziridinyl) phosphine sulfide]. The mos-
quitoes were then placed on wet blotting
paper in pans in Styrofoam boxes
chilled with ice and transported to the
release site. At Seahorse Key, the pans
were placed under the laboratory, the
lids were removed, and fresh water was
added to float the remaining pupae.
The sterile adults dispersed rapidly into
the environment, and large numbers
were seen in mating swarms at dusk and
dawn throughout the cleared area of the
island. :

Egg rafts were collected from the in-
digenous population in 12 ovitraps (40-
liter tubs containing larval food) located
at the edge of the woods and in open
areas near the main breeding sites. The
egg rafts were collected and counted
daily and then placed in separate 18.5-
ml vials containing 5 ml of water. Most
fertile eggs hatched within 24 hours, but
all eggs were kept for 4 days before they
were determined to be viable or non-
viable. Since the larvae from fertile egg
rafts were destroyed, our assay pro-
cedures exerted an additional control on
the mosquito population similar to what
could be achieved with larvicides or re-
moval of breeding sites.

Because fluctuations in. egg produc-
tion caused by varying weather condi-
tions made the daily records difficult to
interpret, we combined the data for each
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