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Early in December, the epidemic reached such proportions
that the izland commander disputched one hundred native
grass cullers to the hoespital area and twenty large trucks for
hauling sand. Up to that time (first weelk in December) more
vases had been developing in area 1 {zeneral hospital) than in
argn T o(station hespital) . The work waz started first in the
genersl hospital area. Immediately the incidence in the sta.
tion hospital ares increazed. We feel that the rodents mirrated
from area 1 over to avea 2, seeking cover in grass still standing
in area 2, Tharing the period when aven 1 was cleared and
arei 2 was untouched, the rale of incidence in the two areas
switched., Area 2 cases incrcased, while area 1 deereasod.
Then, when work beran on aren 2, the incidence amain de-
clined, This was all in conjunction with 2 vigorous ral-lrap-
PINE eampairn.

BUMMARY

The dizense on this island reached epidemic proportions
and showed a virulence out of comparizon with that found on
nearby islands, Evidenee poinied to the vat as the important
animal host; in addition, the lzard wos strongly suspected.
Infested arvens were sharply demareated. There appeared to
be some seasonal connection.  Ineidence AMONE  hersonnel
working in the hospital mess was abmormally hirh, The cpis
demic subsided abruptly afier control mensures wers initiated,
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The centrol of sandflies of the genus Phlchotorses has been
rotorionsle un=atisfactory. Experiments during the pask sum-
mer, however, have shown that DDT is sn effective WA pon
against this preup of troublesome and disense-careying insccts,
That this methed of control may be hetter understood, pertinent
phases of the life-cycle and behavior of sandflics are outlined,

Sandflies of the penus Philehotonivs should not be confused
with those of the yenus Culicoides, which are also abundant and
troublesome in cevtain regions Lut belong to another family
and differ widely from Phlebofomus in many respects. The con-
trol methods deseribed are not applicable to Culicoides so far ag
is known. It is important to be able to recopnize Pllebotomurse
as such, and to discover the principal daviime hiding places,
Sundflics of the genus Phlebotomus are small, hairy midges, 2
to 3 mn long, eosily recognized Ly the position of the wings,
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which ave elevated and =pread to form a V. They readily pene-
trate ordinary sereens or netz and are almaost entirely nosturnal,
Only the females snck Llood. At night sandflies may be found
bath indoora and outl, foeding on man or animalz or resting on
walls nearby, During the day they seek a variety of sheltors.
They may be found in the darker corners and near ihe ceiling
of sleeping quarters. The commonest ouldoor shelters  are
maEsoney cracks, 2tone walls, exeavations, animal Lurrows, hollow
trees, amd deep eracks in soil. Sandflies are eazily seen on light-
colored walls; however, in searching Tor them on roupgh, dark
surfaces or in vecesses, tobaceo smole s helpful since it causes
them to move and thus reveal themselves,

The breeding places are difficult to domonstrate bat fypi-
eally are in lovse soil or orpanic debris boneath stones, in
masonry cracks, ete., in much the same kinds of places as the
outdasr shelters. Tn open countey free of stones they may breed
in animal burrows or in open soil, The flight range iz believed
not to exceed 100 {0 200 meters where breeding places are near
human habitations, However, in open country with breeding
places associated with widely scattered rodent burros 'z, flight
ranges of 1500 meters huve been measured,

Those species whose habits have been studied tond to pro.
gress by means of short flights, alighting on stones, plants, and
other obstacles as they approneh a house. Instead of entering
at onee, sandilics tend to alight on the outer walls and then in
i series of shoct, hopping flichts with relatively long pauses
mike their way into the building. Onee inside they may rest on
the walls some time before attempling to feed. A similar Jack
of haste hus Leen observed as sandiljes cmerge fram stone walls
during the fivst hours of darkness. They may rest at the omp-
trunces to such shelters as much as half an hour before taking
flight. These ight habits render sandflis vilnerables to the
residual action of DDT, The surfuces an whick sandflies must
alight and on which they spend considerable time are casily
accessible and can be transfermed into lethal trapa or barricrs.

EXDPERIMENTAL WORE

In laboratory tests earried out in Italy it was found that
contact with DT gave knockdown without Fecovery in from
six to filteen minutes in the caze of Fhlebotoms perniciosus and
P ogervott var, Holices, while P, papirtazii requived fiffeen to
forty minotes. In all cases agitation was noted within a fow
minutes, while fluttering of the wings snd luel of coordination
were frequent after about six minutes, The elfoct on foeding
habits of thuse affected bt not killed haz not beon determined,

Pollowing preliminary contral tudivs in Haly, more exten-
sive experiments wore carried oul in Paleatine near the Dead
Ses. Professor 8. Adler, of Hadassuh University, Jerisalem, sugE-
gested the solection of this arves where he had earried on sundfly
work for many vewrs and which of ferod pecaliar advantages for
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control studies. The British Medical Service furnizshed personnel,
transportation, equipment, and much of the material. Fiald head-
quarters were established at the plant of Palestine Potash,
Limited, at the north end of the Dead Sea*

FPhlehotomus in the Dead Sea aren. The floor of the Jordan
Walley near the Dead Sea (1,300 feet below sea level) is a flat
expringe of salt desevl, uninhabited exeept in small irrigated arens
and at various installations, such 23 the Potazh Works, along
the shore of the Dead Sea. Sandtlies, consizting almost enlirely
of P, pupetasti, are abundant. They have been found in groat
numbers in places 1 mile from any human habitation. Cutancous
leishrraniasis iz endemic in the area and is tranamitted by P2,
irtgprcfasfis The desert is dotted with shrubs beneath which are
found many rodent burrows, The breeding pluces of Philebolomug
inthi= region have not been studied, Lut the situaiion may prove
to bie similar to that in Trarscauenszia where 2 petpitasii hos
been found Lreoding in rodent Ly rrows, with the rodents appar-
ently zerving as their principal hosts and as reservoirs of eotane-
ol Jeizhimaninsis,

Cur principal experimental work was done at the Jewizh
Apriculiuval Settlement o mile north of the Potash Waorks, The
living guarters consisted of about a dozen small four-room bin-
walows of uniform size and eonsiruetion rsmoothly finished
coeatent ), and with a uniform, abondant sandfly population. The
hoizes were surrounded For {he nuost part By bove, uneoltivated
sull. Houses were sprayed with DDT in the following ways: (1)
inver walls and : :
eilye of ceiling, | g
the window F 7 !
scrcens being ]
protected from |
spray; (2) outer
walls from
growsd to enves,
ineluding doors,
windows, and  «
sereens; (3) out- i
sidde of openings
only, ie, doors, I
windows,
screens, and a F i Y
foot or two of 5ol afomadi™ ; ;
the surrounding Livigr quarters, Jewi=h \orvieadtura] Feitlenwent,
wall, The Fea 1eml Hene Palostine, whepy sanslilv-contenl esperis
sultswerejudged "orts with DT were varvied our ‘
by comparing sandfly counts of spraved and eantrol houses, and
by the Dites reported by the occupants. In all cases the DDT -

e

wr-raas rate ksl wb] wna glvaey Iy these urgin Chivns and many klnd-
Wiere exterdeed by Profedssor Adher, e of (eers LEelctsly Sdedieal
vand al e [Felasl Cotnpany, il olleers who fol oo the wurk elasely
d o masy winyn,
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was applied az a & percent solution (by weight) in kerosene, at
the rate of 1 to 1.5 gallons per thousand square feet,

Inzide spraving rave perfoet or near-perfect contrel with no
bites reported. Spraving the outside of the openings only and
apraving the entire outside Loth reduced the sandflics to about
one-quarter the contrel counts, with very few bites reported.
Comparable results were zecured in esperimenis en a smaller
seale at several other places in the rerion. The durntion of the
effectivencsz of the treatment, which was undiminizhed during
the twenty-Tour dayvs of observation, iz still to be determined,

A tent-zpraving experiment st the Seltlement, in which
about one-half of twenty conical, double-walled tents were
treated either inzide or both inside and eut, wias interrupbed by
the onset of winter rains and high windz, Those observations
which it was pozzible to make gave promizing indications that
tent-spraving may be as effective az house-spraying.

RECOMMEXDATIONS

On the basiz of the Dead Ses experiments with P. popafasii
and the previous work in Italy with several species, we make the
following tentative recommendations for the protection of occu-
pants of buildings (sleeping quarters and reooms occupied after
duak, auch az offices, contral vooms, day rooms, mess halls, and
elubs) @ Sproy (he fvier wwalls from floor fo eclling and as much
of the ceiling as possible. Spray especially well the corners and
upper part of the walls, the deors, windows, and sereenz. For
srroaker margin of protection, speay olso the owtside of the opei-
fiigs {deors, windows, sereens, ventilstors, ete.) together with a
foot or two of the surrounding wall

In the cuse of tentage it iz sorgested that, on an experis
mental hazis, tents be spraved inzide, together with the outside
of apenings, e, dosr or Tlap, bottom edge, and ventilating holes.

The above measures depend entively on killing sandflics or
diverting them from a blocd meal at the time they enter a build-
ine. The walls treated with IDDT thus constitute a prolective
barrier and the method does nol involve the destruction of sand-
fliss either at their breeding places or outdoor shelters. With
the limited ohicctive of protecting persons indoors, the spraying
of buildings has proved remarkably effective not only in our
experimental work but in a number of instances where we have
had the opportunity to obzerve the effect on sandflies of DIDT
applicd for other purposes.

Persons out-ofcdoors should protect themselves by means of
repallents and proper clothing. The repellent issued by the Army
has been shown to be effective against Phlebofomies, Sandilies
do net readily bite through ordinavy clothing, although they may
erswl bepeath the trousers and bite through or above the socks.

In experiments in Taly and Palestine, spraying houses only
o the outzide was deaigned Lo test the possibility of reaching the
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sandflies before they could enter and in addition, by treating

aleo nearly resting places and potential breeding places, to de-
gtroy them at their source, Preliminary results indicate that
where buildingz are of musonry with many cracks, with nearby
stone walls and rubble heaps, ie, where shelters and breeding
pliees are closely associnted with human habitations, oitside
spraving alone gives a high degree of contrel. Under such cir-
cumstuanees it iz quite possille that the proper selection of out-
deor surfaces to be treated may give localized ares control, with
protection for perzong both indoors and out. In one experiment
carvied out by Professor Adler st a village in northern Palestine,
sandflics could be coflected in greal numbers on the stone walls
af weotrivard during the eacly hours of darkness. A portion of
the wall was sprayed with DT, after which no sandflies at all
wore 2een on the spraved portion, while normal numbers con-
tinued to appear on the unspraved parl, This and other experi-
ments indicate the possibility of completely denying to sandflies
their principal outdeor sheliers and breeding places. The larvae,
Peotected by =oil and debriz at some distanece from the enirance
to the breeding places, would not be affected, but the adults
would be destroyed on entering or leaving, The long life eycle
af Pidehotomes, usually two or three months or more, and the
conzequently low replacement rate, combined with the constant
destruction of sandllies at the DDT-treated zurfaces of shelters,
Lreeding ploces, anmd barriers between them, and their hosts,
waonalel all fuvor the schievement of area control,

Obviously, the limits of ef fectiveness of the various methods
of applving DT ave still to be worked ont, ag well as the adapta-
tion of methods to doeal situations. In certain sreass, such as at
the Demd Sea, breeding places ave apparently in open soil and
possibly at considerable diztanees from houses. No methed of
attacking such beveding places has been worked out. In these
caszes conlrol methods would necessarily be limited to house-
spraving, of which the most effective single method has proved
fo be inzide spraving. On the other band, in the more common
or even “classical” type of samifly situation, with breeding places
in musonry, under stones, in stone wallz, and in any case closely
assaciated with human habitationz, cutside spraying may serve
nat only for the protection of houses but in addition be extended
to mres control, Where malarin is also a problem, as it often is
in sandfly repions, the joint ebjective of controelling both would
dictate inside spraying in any case.

Fuarther investigation on at least & village scale is desirable
at this time to waork out the practical applications of “house
control" and to explore the possililities of area contrel. It would
alzo be desirable, wherever housc-spraying with DIFE is being
carried on as an antimalaria meazure, to evaluate its effect on
any sandflies that may be present as well.
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