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THE BUREAU OF ENTOMOLOGY AND PLANT QUARANTINE’S
CONTRIBUTION TO RESEARCH ON MOSQUITOES DURING 1951

HARRY H. STAGE

Bureau of Entomology and Plant Quarantine, Agricultural Research Administration,
United States Department of Agriculture

" The research on mosquitoes carried on
by the Bureau of Entomology and Plant
Quarantine during 1951 is briefly sum-
marized under the headings “Taxonomy”
and “Biology and Control” as in my re-
port for last year. Again this informa-
tion has been made available to me by
Alan . Stone, taxonomist in Washington,
by A. W. Lindquist, in charge of our Cor-
vallis, Oregon, laboratory, and by W. C.
McDuffie, in charge of our Orlando, Flor-
ida, laboratory. W. V. King, who was
formerly in charge at Orlando, has been
assigned new duties. They consist -of
analyzing data, revising and bringing up
to date old publications, and preparing
new manuscripts giving data on the results
of research conducted at that station. As
reported last year, the taxonomic investi-
gations and those conducted at Corvallis
are financed by regular appropriations
from Congress, whereas those at Orlando
are financed by funds allotted by the De-
partment of Defense.

TaxoNoMY

Research at the United States National
Museum. Alan Stone described a new

species of dedes from Tahiti early in 1952.
Kathryn Sommerman was engaged to pre-
pare pictorial keys to mosquitoes of medi-
cal importance in several overseas areas
for use by the Army. Her work is fi-
nanced by funds allotted the Bureau by
the Department of the Army. A number
of outside workers have been aided in
their taxonomic studies, the most impor-
tant being H. R. Foote in his study of the
larvae of Culex (Melanoconion) species,
E. F. Cooke ‘in his study of the Chaobo-
rinae, Marion Smith in her study of a
new species of Aedes (pseudodiantacus),
G. W. Lassman in. his description of a
new Psorophora, and Elizabeth 1.. Marks
in her study of Aedes scutellaris and its
relatives.  Several entomologists studied
the mosquito collections at the United
States National Museum before going to
overseas assignments in the Orient and in
Africa.

Brorocy anp ConTrOL

Research at the Corvallis, Oregon, Labo-
ratory. Mosquito resistance to insecticides.
—As far as can be determined, insecticides
are satisfactorily controlling Aedes mos-
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quitoes in the Pacific Northwest. As yet
there are no indications that the flood-
water species A. vexans and A. sticticus
are developing resistance to DDT, but it
is entirely possible they may do so in the
future. Comparatively little control has
been attempted against A. dorsalis in the
irrigated sections of Washington and Ore-
gon, hence it is much too soon to cbserve
resistance by this species in that region.
In California, however, the situation is
much different. Aedes nigromaculis, A.
dorsalis, and Culex tarsalis are definitely
resistant to DDT over a wide area in the
San Joaquin Valley. Considerable spe-
cific information on this subject was ob-
tained by a cooperative study with the
California Department of Public.Health’s
Bureau of Vector Control. C. M. Gjul-
lin, of our Bureau, spent several months
on this problem with the help of personnel
assigned by the Bureau of Vector Control.
Carefully designed experiments demon-
strated that larvae of the species men-
tioned from treated fields had built up as
much as 12 times more resistance to DDT
than comparable larvae from untreated
fields. Some resistance by Aedes nigro-
maculis to toxaphene, dieldrin, and aldrin
was also observed. As the details of this
research are to be reported by Gjullin and
Peters, they will not be given here.
During the past two summers research
has been directed towards controlling
adult Aeédes in the vicinity of summer
homes around Forest Service installations
and resort areas in the Cascade Moun-
tains. Such areas have been protected
from mosquito annoyance during daylight
hours by applying about 2 pounds of DDT
per acre over I- to 5-acre tracts. A single
treatment remained effective for several
weeks. During a 2-hour period just be-
fore and after dusk, when the mosquitoes
migrate from one place to another, the
DDT residual treatment did not provide
satisfactory control.  Portable gasoline-
powered sprayers were found to be satis-
factory for applying this residual spray in
bushy overgrowth. Pyrethrum and alle-
thrin were found to be equally effective
for the temporary control of mosquitoes
during the dusk migration period. A. W.

Lindquist has reported on the details of
this research.

New chemicals for use as mosquito lar-
vicides were tested in the laboratory, and
efforts were made toward improving some
of the old ones. None of the new chem-
icals were outstanding. Three new syn-
ergists for DDT improved the efficacy of
the chlorinated hydrocarbon insecticides
when tested against .{edes mosquito lar-
vae resistant to DDT. However, they
did not completely nullify the resistance.

A. R. Roth has operated a New Jersey
light trap at Summer Lake, Oregon, dur-
ing June and July 1950 and July and
August 1951. His data on collections
from an area where little information has
been reported on mosquito ecology are
rather interesting (Table 1).

TABLE 1.—Average number of mosquitoes caught
nightly, Summer Lake, Oregon.

- 1950 1951
Species June  July July August
Aedes dorsalis 147 283 69 53
Culex rarsalis 32 382 I4I 120
Culiseta inornata 29 73 281 203
Anopheles freeborni i 44 10 13

1A few Aedes campestris and A. flavescens
were also taken.

. Research at the Orlando, Florida, Labo-
ratory. Of the thousands of chemicals
that have been tested as mosquito repel-
lents, less than a score have proved highly
effective and safe for unrestricted applica-
tion. to the skin. Our experience has
shown that mixtures of several good re-
pellents are effective against a wider range
of species and on more individuals than
any one repellent used alone. )

Some of the more effective mixtures
against several species of dedes are (1)
dimethyl phthalate 4 parts, z-ethyl-r, 3-
hexanediol 3 parts, and dimethyl carbate
3 parts; (2) dimethyl phthalate 4 parts,
2-ethyl-1, 3-hexanediol 3 parts, and N,N-
diethylsuccinamate 3 parts.

Several of the most effective mixtures
against Aedes mosquitoes proved relatively
ineffective against Anopheles quadrimacu-
latus.



152

Mosquito NEws

Vou. 12, No. 3

A number of laboratory and field tests
were made with insecticidal materials and
formulations in areas where salt-marsh
mosquitoes were moderately or highly re-
sistant to DDT. Emulsions of dieldrin
were slightly more effective than emul-
sions of chlordane, and both were consid-
erably more effective than pellets contain-
ing the same materials. Nearly perfect
control of Aedes sollicitans and A. zaenio-
rhynchus, both highly resistant to DDT,
was obtained with ground sprayers apply-
ing from 0.05 to 0.2 pound of dieldrin
per acre. Airplane sprays were ineffective
where dieldrin was applied at the rate of
0.05 and o.r pound per acre, whereas at
a dosage of 0.2 pound they gave nearly
perfect kills. The poor results obtained
with the lower dosages were no doubt due
to poor penetration of the insecticide
through the foliage.

Additional field tests were made against
salt-marsh mosquito larvae resistant to
DDT to determine the effectiveness of
several chemicals that had shown promise
as synergists of DDT. Emulsions con-
taining 5 parts of DDT and 1 part of
synergist were applied at the rate of 5
pints per acre. Monoethyl phosphate was
the only chemical that increased the effec-
tiveness of DDT, and this increase was too
small to be of practical significance. Some
of the synergists tested were isobutyl ace-
tate, phenyl diphenylphosphonate, 1-(3,4-
dichlorobenzoyl)-2 phenylhydrazine, and
DMC.

An interesting experiment was made in
which the susceptibility of Aedes raeni-
orhynchus larvae from heavily treated
marshes of Brevard and Sarasota Coun-
ties was compared with that of larvae
from the occasionally treated Titusville
Beach marsh in Brevard County. Larvae
from each of the two areas were treated
with DDT, lindane, and dieldrin. The
larvae from the heavily treated marshes
showed a higher degree of resistance to
DDT and were slightly more résistant to
lindane and dieldrin than were the larvae
from the lightly treated breeding areas.

A series. of tests was made to deter-

mine the effectiveness and practicability
of outdoor residual treatments of several
insecticides against Aedes tacniorhynchus
and A. sollicitans adults around isolated
2-acre home plots. Lindane and BHC
containing 40 per cent of the gamma
isomer, the most effective materials tested,
gave good control for 17 days when ap-
plied at a dosage as low as 0.5 pound of
the chemical per acre. Dieldrin was com-
parable in effectiveness for 13 days when
applied at the rate of 2 pounds per acre.
DDT and chlordane were the least effec-
tive of the insecticides tested, although at
1 and 2 pounds per acre both gave good
controls for 3 to 7 days after treatment.
These treatments greatly reduced daytime
annoyance from mosquitoes, but during
the evening when mosquitoes were active
they were observed biting and the treat-
ments appeared ineffective. It was ap-
parent, however, that the mosquitoes were
destroyed after resting several hours among
the treated foliage in the vicinity of the
home plot. When the pressure of the
mosquito population outside the treated
plot was sufficiently great, the mosquitoes
would move into the treated area but did
not die until after they had severely an-
noyed the occupants of the area.

Considerable data were obtained on the
effectiveness of prehatching treatments in
areas where the salt-marsh larvae were re-
sistant to DDT. Dieldrin emulsions or
wettable-powder suspensions applied at the
rates of 0.5 and 1.0 pound of dieldrin per
acre gave satisfactory control after three
and four floodings. The suspensions also
gave good control after two floodings when
applied at the rate of 0.2 pound of dieldrin
per acre. Emulsions at 0.1 and 0.2 pound
of dieldrin and suspensions at 0.1 pound
of dieldrin per acre were relatively ineffec-
tive.,

Toxaphene emulsions and suspensions
at 1.0 pound of toxaphene per acre gave
excellent control after three floodings.
The emulsions gave inconsistent results at
lower dosages, but excellent control was
obtained with the suspensions at o.2
pound per acre after one flooding.



