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In many places in Panama, particularly
along the Caribbean coast, sand-flics,
Cadicoides, appear in lremendous numbers
anil constitute a nuisance of major propor-
tions. The bite of these msects produces a
sharp stinging sensation. Culicoides furens
Poey, the dominant species, has been
shown by Buckley (1934), in St. Vineent,
B.W.I., to be infeeted in nature with
developing larvae of the filarial worm
Mansonelln ozzerdi (Manson), These sand-
flies are so small that they readily pass
through the 16 or 18 mesh wire sereening
ordinarily provided lor mosquito protec-
tion. The usual means of protecting per-
sons from the bites of these inscets in
sereened buildings has been to paint the
screens with a non-volatile oil which
collects dusl and lint, thus reducing the
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size of the sereen aperlures. This method
provides  only  madifferent protection.
When the apertures are sufficiently re-
dueed in size to exclude sandflies offee-
tively, the screens are so clogged that
there iz no longer free passage of air.

Several experiments were performed to
determine the effectivencss of painting
screens anid selected portions of buildings
with 5 per eent DDT in kerosene, as a
means of loeal sandfly control and to
evaliate the possibility of excluding sand-
flies from sereened quarters, These experi-
ments were conducted on the San Blas
coast of Panama at an Army outpost,
The cooperation and assistance of the
surgeon and personnel of the 554th Signal
Aireraft Warning Battalion and par-
ticularly of Pfe, Edwin W. Tossi is grate-
fully acknowledged. Sample lols of speci-
mens of sandflies biting in these tests
were all identified as Culicoddes furens
Poey by Se. Marcelo Gallardo, entomolo-
gist of the Campaia Antimalarvien of
Panama.
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In establishing biting rates, subjects
stripped 1o Lhe walst and the number of
bites sustained on the trunk, head, and
upper extremities was reeorded for a 15-
minute period. Subjects on which biling
rates were determined were while conti-
nental troops, While the sandilies bite
throughout the day when the wind 15 not
ton strong, the biting rates are apparently
highest about dusk and dawn. Biting
rates in the following experiments were all
tuken between 5:00 roac and 6:30 poa

The buildings in and around which the
experiments were performed  were all
within a radius of 130 feet. The area 1 800
feet from the nearest tidal mangrove
swamp breeding place, and at an altitude
of 175 Lo 180 feel, The conlrol for all
experiments was the same ¢.e., the biting
rate out-of-doors beside an oil house in
the lee of the prevailing wind, where a
consistently high biting rate had pre-
viously been observed, The eontral station
was located 125 feet from the guard shed
used in experiment 3 and 150 feet from the
main building in which were located the
orderly room, barracks and mess hall
uszed in the other experiments.

VWhile the biting rate used as the control
is not strictly comparable with the rates
in various of Lhe olher stalions used in the
experiments, it does serve Lo establish
that throughout the period of the investi-
gation an abundanl sandfly population
wiis present in the area at all times,

ExpErmvExT 1.--0DT freatment of
arderly room sereens, An orderly room was
seleeted with sereens which had been oiled
some months previously, The apertures of
the sereens were considerably reduced by
an accumulation of dust and lint. The
hiting rate inside this room on 10 sucees-
sive evenings (February 22 to March 3,
1845 averaged 34 bites per 15 minutes.
The screens were then hrushed clean. The
hiting rate for the following 10 successive
evenings (Mareh 7 Lo 16, 1048) averaged
G bitezs per 15 minules. The conlrol
biting rate during this period averaged
188, On March 17 the sereens of the
orderly room were painted with 5 per cent
INYT in kerosene, The biting rate for the
following 12 days (March 17 to 28, 1945)
was zero, while the control vate for this
period wvaried from 114 to 545, After
March 26, 1945 hiting rates at hoth the
orderly room and the control station were
taken thrice weekly, on Monday, Wednes-
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day, and Priday evenings. The rezults of
these observations over a period of 91
days after the DDT treatment are shown
in table 1.

The effectiveness of the DI treatment
15 ab onee apparent. Appreciable biting by
Clicotdes i the orderly room occurred
only after about 50 days had elapsed
since trealment, Even after 3 months the
biting rale reached & point only about
onc-ninth as high as that before lreat-
ment. The control biting rale during the
period of this experiment shows some
fluctuation, but is rather econsistently
high, indicating that there was no general
reduction of sandilics in the area.

Exeermaent  2—007  freatmend  of
barracks sorcens. In this experimenl an
entire barracks was used, The barracks
wits of Lypieal open type construction used
i the tropics; with three sides open to the
air excepl for the mosquito protection
afforded by wire mesh sereens. The ammoy-
ance from Cwlicoider to sleeping men in
thiz large room was somewhat mitigated
by the presence of several large clectric
fans, In the air current from these fans
few sandfly biles were sustained. To se-
cure data on biling in this barracks all
electrie fans were lurned off 5 minutes
hefore biting rates were delermined. The
average biting rate Laken on 5 evenings
between Mareh 7 and 16, 1945 was 21,
The control biting rate out-of-doors,
taken on the same 5 evenings, averaged
150, The sereens of this barracks were
painted with 5 per cent DDT in kerosene
on March 17 and 18, 1945 The biting
rales for the subhsequent 90 days are
iven in table 2,

It will be seen that a moderate degree
of control was effected. It appears that
while there is a substantial reduetion in
the numbers of Cuwlicoides hiting in the
harracks, the treatment is considerably
less effective than in the orderly room
{Experiment 1), An appreciable risc in the
hiting rate seems to appear after about
#0 days, which is consistent with the
residual effect oblained in experiment 1.

The biting suslained in the barracks
even after treatmenl with DT may be
due in part to two factors. First, the
lreatment of so large an area as the sereens
aroundd the entire barracks may have been
less thorough than thal of the relatively
small orderly room. Second, the men at
this cutpost work on staggered shifts so
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Table 1.—Residual effect of 5 per cent DDT
in kerosene applied to screens of orderly room.

Jourxan or Ecoxoure ExToMoLocy
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Tahle Z.—Residual effect of 5 per ¢cent DDT
in kerosene applied to screens of barracks.
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;g j‘;F]’ ? ﬁ‘; ture was about 8 fect square with the

that they are constantly entering and
leaving the barracks, There was ample

lower hall of painted wood and the upper
half of screen. The biting rate inside the
guard shed was established over a 19
day period, The exterior woodwork was
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Teble 3. —Summary of DDT {reatment of
guard shed for protection from Culicoides.
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Table ¢.—~Fummary of DDT freatment of
mess-hall area for protection from Culicoides.

Avenage Bimree Rate
[Culiopides)

Opservarmos Pemon I Goard  Out-of -Daors

(1945 Shaek {(Contenl’
Untreated
March 7 Lo 26
{19 daws) at 154

Faterior Woodwork Painted with § Per Cent DINT
in kerosens
March 25 to April 29
(8% days] 17

2t

Sereens Painted with & Per Cent DDT in Kerosene

April 30 to June 13

(k7 daws) 14 450

then pamted with 5 per cent DDT in
kerosene and the hiting rate for the next
33 days determined. The secreens were
then painted with & per cent DI in
kerosene and the hiting rate recorded lor
the following 4% days. The results of Lhis
test are shown in table 3.

While there was some redoclion in the
number of sandfly biles sustained in this
guard shed, the DD lailed to give ade-
quate protection when applied cither on
the exterior woodwork or on the sereens.
There was no reduction in number of
hites on the several evenings immediately
after the DT treatment of the wool,
but the number of biles was reduced
about two-thirds for 4 davs after the
gereens were painted with DDT. We
know that DDT in oil solution has a
relatively low effectiveness on oil painled
surfaces (particularly when Lhe painl is
fresh) but we are unable to explain Lhe
failure of the DDT on the screens of this
guard shed, in eontrast to the success
. obtained in experiments 1 and 2.

Expprivext 4.—DDT  treatment of
mese-hall area. This experiment was de-
signed to determine whether local out-of-
doors proteetion from Culicoddes could be
obtained by spraving possible resling

Averace Brose Rate
(Culicmides)

Beside  Outof-Thoors
Aless-hall  (Conteol)

(Ouszrvarion Perion
(1945

Lotreated

March 9 Lo Apnl 29
(32 daye) 1% 211

Walls ete. Sprayed with & Ter Cent DINT
i Iernsene

April 50 Lo May 14
(15 days) 13 141

places near the human atlractants. The
area selected was immediately outside
a mess hall where personnel waited in
line, directly alongside the building, he-
fore meals. The ouiside wall of the mess
hall, the overhanging caves and other
adjacent surfaces within a radius of about
30 feel, were sprayed with 5 per cent DDT
in kerosene. The results are summarized
in Lable 4.

T'here was no cffective reduction of the
sandfly annoyance with this treatment.
The average number of sandfly biles in
this area during the preliminary study
period of 52 days had been 18, The
evening of the day this avea was sprayed,
April 30, the number of bites dropped
to 4, but there was little residual effect
as the average number of bites for 15
days following trestmenl was 13,

CoxcrusioNs.—LThe  several  experi-
menls reporled here give some evidence
that the treatment with 5 per cent DDT
in kerosene of the wire mesh sereens nsed
lo exclude mosquitoes from  screencd
guarters will provide a good measure of
protection from the bites of sandflics as
well, although the results obtained in one
experiment (Wo. 8] were guite unsatis-
factory. No effective local out-of-doors
protection from sandfly bites was af-
forded by spraying possible resting places
within a radius of 50 feet.—8-18-47.
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