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SUBJECT: Small Researc ject entitled "Control of Anopheles
balabacensis by Larviciding."

Problem and Rationale:

In the narrow hilly eastern and northern borders of Bangladesh
as well as in the Chittagong Hill tracts malaria has remained
epidemic or holoendemic in spite of malaria control efforts.

The major vector of malaria in these areas is Anopheles
balabacensis wnich breeds in jungle areas, avoids lethal contact
with DDT coated walls and is, in general, an outdocr biter.

The problem is how to control malaria in areas where A.
balabacensis is the major vector of malaria.

There are number of reasons to support research on the problem
of A. balabacensis control. First, malaria persists in the
jungle areas in spite of twice yearly spraving of houses due
to this vector: second, the area is a source of reinfection
for the central lowlands of Bangladesh which are practically
freed from malaria: and third, these areas are the last un-
exploited resource for development by the population of
Bangladesh.

The investigator, Dr. Recsenberg, spent the vears 1974 to mid-
1976 in Bangladesh in the A. balabac:nsis areas carrying out
research on control of this vector. His investigations lead
to the conclusion that control of this vector might be accomp-
lished by a simple larviciding methodology in the dry season
at the limited breeding sites of the vector mosquito.

The Anopheles balabacensis range includes northeast India,
Burma, South China, Thailand, Laos, Cambodia, Vietnam, large
portions of Indonesia and Palawan in the Philippines. The
development of a suitable larviciding technique for this
mosquito vector in Bangladesh would have wide implications
in the Asian area.

Research Proposed:The purpose of this research is to de-elop
and test techniques of a larviciding procedure for the control
of An. balabacensis in jungle areas. The basic research on the
biology of the vector has been reached as tec how control may

be accomplished. The past research activities on this project
were carried out principally through the Bangladesh Malaria
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Control Progvam staff. The Government of Bangladesh has
approved of this res arch work and has agreed to provide
support to the effort in the form of manpower and logistics.

It is planned that a variety of relatively inert, non-toxic,
and specific larvicides which have been extensively marketed
and tested for vears will be used. Product used in the project
will be those approved by the EPA and used for mosquito

control work in the United States i.e. Abate, oils, Fenthion.
There are rn adverse enviromental implications for the research
project in the experimental area.

The research work will be carried out at the Chaklapungee
Tea Estate in Sylhet District which was site of Dr. Rosenberg's
previous research study.

Research Objectives and Outputs: The work will entail development
of a scientific con:lusion into a possible mosquito control
methodology which may be use in a wide variety of Asian
situations. The basic objectives are:

1) to continue study of the malaria vector, Anopheles
balabacensis, 1in the research area at Chaklapungee through
surveys of the breeding sites, mosquito population census,
mosquito collections, and malaria case detection in the
population.

2) to carry out mosquito control on A. balabacensis during
the period from 1 April through 31 October 1978.

3) to evaluate the results of the mosquito control methodology
through studies relating to bite counts, reduction human
malaria incidence and numbers of biting mosquito which are
infected, with malaria parasites.

The outputs will consist of (1) increased basic knowledge of
this important vector of malaria; (2) completed studies on
the practicality of using the proposed larviciding methodolgy
against An. balabacensis; (3) a final report on the research
work which will be use to other malaria control programs in
Asia.

Plans to link Research and to Utilize Results: If the larviciding
methodology is found to be effective, the techniques can be
provided to other Asian malaria control programs, the World
Health Organization, and private and University researchers in
this field. It will be written up for technical journals

and discussed with health officials at the country level, with
AID officers and the World Health Organization. Malaria

control workers all over the world as well ag in Asia will be
advised of the technique.

Management Consideration: TA/H approximates the expenditure
of 5 man days to develop the project and 8 man days to initiate
information dissemination and utilization programs.

Research Design and Methods: The attached proposal (Pgs. 17-22)
contains the proposed study plan. The estimated budget is to
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The Problem and Relevance of its Solution to AlD's Goals

In the large, central deltaic arez of Bangladesh, where rice is grown, a low

malaria endemicity was maintained by the mosquito Anopheles philiopinensis until

extensive DDT spraying, sponsored in part by AID, began in 1962, Endemic
malaria subseguently disappeared from this area pur low porulation levels of

vhiliopinensis, which also feed on cattle, persist., The narrcw hilly eastern and

negihern borders of the couniry and the Chittagong Hill tracts are forested and

0

here malaris has remained epidemic or holoendemic (Fig. 1); the major vector

3 e ~

is the jungie mosquito Anooheles balabzcensis. This belt of endemic malaria,

a relatively small area, is worrisome for three reasons: First, malaria pers

here in spite of wwice yearly hcuse sprayings; secend, the erca is a source of

-~
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reinfection for the central lewlands now that most DT cover age there has ce.‘ased

(since amalgamation of most of the Mealaria Eradication Frogram with the Rural

tion, these forestsd arcas are the izt unexploired resource, growing numbers of
low=-lanczrs with no immunity to mzalaria gn there vearly for work, farming and
tourism (n the Fell 0 1975 a falcizerum maloriz eridemic killad rezrly 2,100 such

i =~ 9 - T $ Do mmmmrin v~ i @d oS o
non-immunes in one Thene of Reamgari sutdlvisicn gion2j,

-

The proklem, thern, is how to control malarie in the hills. The strategy
of malaria contrel here has necessarily emphasized, even depended on, controlling

- : cer .~y mige ) JE < - ] Y oy oy el - 1e}
the mosguito vectors; but the tacotic of spraying housze intericrs and eaves with

DDT has failed to interrupt transmission in bzlabacenzis areas because balabacensis

-—

avoids lathal contact with °DT coated walls.

a team Irorm the National ialariz Control Pregrem (MCP)



in an effort to define the malaria problem on the border and to explore new ways

of eliminating it by conirolling balahacensis, We conducted most of our research

at Chaklapungee Tea Estate in Sylhet District and propose to investigate control
methods at the same site. Our study, which included the first longitudinal malaria
survey ever cone in the Fast India-Burma region, has revealed a number of peculiar

attributes of balsbacens i§, some of which have a direct influence on its vecrorial

capacity. One of our findings may be of varticular tractical importarce since it
suggests that at least in @ monsocn climate larval control measures may be efiective.

Anopnzles balabacensis range includes northeastern India, Burma, south

Chira Thailand, Laos, Cambodia, Vietnam, Borneo, Java, Sumatira, ard Palawan.

In all these @reas it is a major vector of malaria, often chloroguine-resistant

‘l

Plasmodium falciparum. Previous observaticns on halahacensig kreeding were

-~

done in Borneo and Malavsia which lie in the equatorial rain forest belt south of
10° latitude, where rain falls cgquit tablv throughout the year. Early observers
thought it impractical tc control the larvae there hecause brecding tock place in
large numbers of small surface water accumulaticns cer acre. We have found,
however, that in the monsoon forest, that region beiween nli0and 25 latitude North,
where we worked, that breeding takes place in many fewer breeding places per

acre, that breeding places have sharply defined characteristics which facilizate

their discovery, that the normal flight range of halzbacensis is less than 3/4 mile,

ard that consequently it should ke possikle to centrol the larval stages in a 1 mile

defensive buiier zone zround a village at risk by focal chemical cr oil treatment,

IR

by removing ihe shece from around breeding places, or by drainiag and filling.

There are certain advantages to testing such a program of ccnirol in Bangladesh.
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Although a number of investigators havea been puzzled by aspects of bala-

bacensis behavier that are related to its kreeding harits, such as the disagpearance
of the mosquito from biting catches cduring the dry monsoon forest winter {Ismail,
1974), only one significant experiment has been done on breeding since those of

Colless. This study, by Rajapakska (1971) demonstrated that balakscensis eggs

remained viable on moist filter paper in covered petrie dishes for up to & month
without hatching., He recortad that after addition of water to these stranded eggs,
an additional 2 days wera neaded fcr hetching to occur, thereby implving no advan-
tage to @ temperary pocl treeder, As will be discussed later, we have tested

Rajapakska's claim in the field with somawhart different results, which necessitate

a much different interpretaricn,

Summary of Unrubiished Work: Svlhet, Bangladesh 1875-1977

It is here nacessary to discuss sceme findings from as vat unpublished recant

work on balabacensis zreeding done oy us in Bangladezh., 3oth the 2xgerimental

design of that investigatior

,)
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Parasitologv

Initially the entire population was censused. This census, which lists
every individual by house, name, iamily relation, sex, and age, also recorded
in each succeeding month his episcdes of fever and chills, spleen size (for children)

drug history, births, deaths, and nights spent away from the labor line, Every month

)

a thick and thin dlecd film from nearly every resident was taken &nd supplemented

quarterly by Incirect Hemagglutination Antibedy titers for faicizearum and vivax.

Those found rositive were treated immediately with chlorccuire, and, in the case

of vivax, with primaquine at coavertiona!l doses: 25 mg chlorcquine phosphate/kg
body weight tc @ maximum 1500 rag on a 3 day schedula and 15 mg orimaquineg/day

tolcgical survey revealed a2 semi-immune pogulation

-

for 14 davs. Briefly, the peres

1 ~

holoendemic for malariz in the scecies ratio of aprroximately 6 cases of falciparum

1

to 4 of vivax., They acquired their infeciions while asleep withla their houses, The

+-
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coversed by us ia this village zcoulation {(Rocenhersy & Nahzswary; Rosenbderg et all).
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one of the highest natural transmission rates for malaria recorded from anywhere
in the world. As.can be seen from Table 2, in the month of peak infectivity,

August, 1978, nearly S infective bites were received by each man per week.

Breeding Dynamics and Biology of the YVector

For the study of breeding dynamics and dispersion, the site of the biting
catches, Labor Line £], was taken as the center of a series of concentric circles

(Figure 2). The area of the la

-y

gest of these circles, with a radius of two miles
(12. 56 sg. m'.), was theroughly exglered, much of it traversed on 50 yd. perallels,

during koth the we* and dry seascns, all surfacs weater

3

spped end sampled, and

alk sources ever fourd posirnive for balacacensis checked at least once every three
days. We are confident that no site of surface water in this area has escared cur

attention, Additionally, w2 have made six extensive collections of water from tree

holes {mostly less than 10* high), bamboo stumps and interncdes, and verious ctner

A A Ao P N AP AT ,AL o I RO
and intriguing., & summary of our ctsarvaticas and exgeriments are:

- - - - dea - a0 s -~ 5 - - - s RS -
o Larvze are actively motile oul of the water, crograssing forvard on e randem

(0]

P - T~ -} < <17 - - - . -y P - . M . la
path by persiziliic moticn, usuzlly lesave 3 puddle whan thers is no loager encugh
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mouement is to throw a thin film of mud over the advancing iarva. An. balabacensis

arvae suffer less from ant predation than any other species studied and possikly

this mua coat confers some protection when coming to rest after an uasuccessful

quest, Larvae have peen found alive in nature as long as 96 hours after being stranded.
e Eggs survive in nature on moist earth for et least |15 days. At 1S days, 60%

of eggs recovered were viable, hatcaing within & hours of scdding 'water. Some data

y that b ansis m viposit directly on wet mud. Numbers of fully embry-
mply thet balabacensis may oviposit directly on wet mud. Numbers of fully embr

crated eggs resting on @ muddy depression that is suddenly flooded bv a monsoon

N : ) . + . . - . . . .
shower expliain both how it i5 that we have recoversd acul: balabacensis {n emergence

aets only five days after a previcusly drained pool was fiocded, and the unusual
synchrony between *otal numbers piting and percentage parous seen in the biting
catches. Results of the biting ca:ch for August, 1373 illustrate this leza gheno-

menon (FTigure 4). An increase in biting density generally coincided with an increas

in carous mosguitoces, and these increasss came a2t regular intervals about every 10
days. This phencmena can, we think, be best explainzd by zssuming large numbers

i < L T R P D] a e~ ]
emerging, feesding, ovisesiting zad seeking & second ticod mez2l as & group, Recause
r - - ~ e . - -y - - - - . _= ana - - -
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newly emerged males and females rest on vegetation or preferably wet pond walls
around the breeding site. Of the 157 of these we have examined, more than 20%
of the males have completely rotated terminalia, and all nulliparous females have

been uninseminated. Since our laboratory observations indicate that balaracensis

terminalia make a 180° rotation in 12-14 hours, this suggests that a: the time of
dispersal, all are sexually mature and that it is then, over the breeding site, that
mating takes place.

e An, halabacensis 4th instar larvae are carnivorous. They are active scavengers

of detritus and of dead and dving larvae and adult mosquitoes, toth on the surface

and on the bottom. They also orev on healthy lst and 2nd instar mosquito larvae

(&)

of other srecies (and pcssicly their owa) as well as on various nematodes. Table

summarizes several experiments done to quantify their predatory behavicr, using

An, ennularis and An, barbireztris as comparisons, An. balabacensis is caly the

orv benavier
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effect. It was common in our emergence trap studies to see relatively large and

heretofore stabile populations of balabacensis so decimated by the intrcduction

f Lutzia that all further emergence of balakacensis ceased, even though the con-

tinued derposition of balakacensis eggs could be demonstrated, Twenty-four nours

comclete drainage, however, would result in the complete destruction of the Lutzia

r—
-t

larvae but none of the kslebacensis eggs and oaly some of the larvae, would

seem than that not only is halebacensis well adapted to life in temporary ponls,

but that it derives ceriein definite penefits from their temgorary nature, of which

freedom from Lutziz gredation is probably oaly one,

We have found that the nightly biting cycle of zalzbacengis is influenced

by time of moonrise. Duwing the periods of First Quarier and Fulil Moon, riting
peaks both outdoors and indoors 2% 21030 hours with 2 second, smaller neak at 2400
hours. During the pericds Last Quarter and New Moon, nowszver, alpeit the biting
cycle curve is nearly identical to that of early mconrise, it is delayed by two hours,

the first geak cccurring at 2200, the second &t 0100 hours. These findings th rovs
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Colless and others support this deduction, Although considerable breeding was
occurring 2 miles from the biting catch during the dry season, for instance, oaly

3 balabacensis were captured in 140 man-rights of catching during November, 1975

through March, 1975,

Parous females have been found resting around breeding sites only in the
presence of newly emerged adults: nore have been gravid, 2 of 8 examined have
been infective, On six occasions, we have by chance collected parous famales
biting on man in the jungles as late as 1130 hours, always near a bresding place.
This is well aizer local pecple nave enierad the jungle t¢c work, and suggests minor
daylignt transmission in the forest,

We have discoverad that halenacensis survives the winter by brreding in the

n.

rare perennial springs and streams found in deep forest, 'Within our 12-1/2 sq. mi.

area of study there is only one such "nrimary breeding site": z series ¢f springs

tnat cive rise to 2@ small stream that marks the pouncdary oetween India and Bangle-
desh. It is located in dense jungle and is the only nlace wner2 we consistently

find mcnkeys (Prestviis obscuris), Anccheles hailabacensis has been found in still

P E pear o - - ) R - PR D iy e et .y -l . .
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determined by the huilly topography and the low clay corntent of the soil, The hills
limit the area where water can accumulate and increase run off, while the low clay
content (12-253%) of the friable sandy lecam found throughout the tea growing region

of Sylhet is responsible for rapid iafiltration (or vertical drainage) by standing water.

.

Infiltraticn rates, as measured bv the Cvlinder Infiltrometar Metnod (USDA, 1956),
averagzed 6-1/4" per 24 hours for sandy gully bottom. Conseguently, to allow for

uninterrupted development from stranded, embryonated eggs to acults would require

a depression capable of holding at least | meter ¢f water. In the case of heavily

(4]

traveled Ioctzaths that cross nmatural depressions, suflicient compacticn of the low
clay contant o form a gan nearly imgermeable to water may occur, In these cases
infiltration and svapcraticn rates comiined average 1/2"/day, theredby requiring

accumulations cf only 23" te alicw completa developmens, Furthermcere, such ruddles

"3

bererit from reinizlls of less than 1/2" thet would rot apereciably lengthen the life
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sources in the forest, obtaining their blcod meals from orimates (most often monkeys)

that also find these water sources attractive, Anoohelss balabacensis seldom travels

more than 3/4 mile from these winter breeding places and those that do stray farther
will be unlikely to reproduce because of the scarcity of suriace water., At the
beginning of the monsoon a number ¢cf seccndary bresding glaces will become avail-

able. Those nearest the primary source will be first utilized, and, considering the

rapid cevelopment of balebacensis immaturss, farther secondary sources will b

seeded quickly along the circumierences of incrementally larger concantric circles
whose center is the primary sourc
support the heaviest breeding, whllzs osherwise suitaple sites in the forast that are

not within this 3/4 mile diamerer will be rarely urilized for want of suitadble hosts

high densities cnly arcund sites of aumzn activity at the forest edge. It is this phen-
omena that makes the cencent of ireating only & limited area around a village a: risk

a~7a - 234 - D B .~y e sl Tme e - -3~
in Mzrch, 1373 the one mile racius area will Se rosurvevad Zor oalabaoznsis
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breeding plazces, the population census wiil ke upgdatzd, and menialy hlood film
- 3 - 11~ - - - 2ol i - - - - ~ = . 1 -
and mosquito ccllactions recommenced.,  Tae biting catches in 1577 will e limitza
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on tHe labor line, Except for window trap provisions and interior screen baffles
under the eaves to minimize escape of missed feeding mosquitoes, the house is

of the same material and dimensions as those inhabited by the garden workers. The
interior of this house will not be spraved with DDT, although the rest cf the nouses
on the labor line will receive a single 2 gm/sq m coat in Epril. Biting catches will,
for the sake of uniformity and comparison, begin at the full moon ezch month.

Man biting catches are made by 2 men armed with {lashlights and aspirators,
seated on stools facing each cther insides the house and a second pair similarly
equipped seatad outdcors 15' away undera 6' x 6' targaulin, Catching tesams work
<rom & clock sat at 1300 nours for that day's sunset, as determined from the 1978
Nautical Almanac for 20 degrees north latitude, Two teams of ¢ men are used each
nlght: one werks from 1800 to midaight, the second from midnight until 0500. Indoor

and outdoor tsams are rotated on the hour. A night's hitin 12
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episocdes of 45 minutes uninterrunted catching each., Each episcde begins on the

hour and all mosguitoes rasting cn or biting either memker of the pairs are collectad.

H c Ry - N - -y~ -~ S - - o s
The iegs, feet, arms and headsz c¢i thz collectors ara 1eft hara, Zach stzticn uses 2

(N : :

] I S mmiieym - A apa Smmm - o { e ~ 2 . -
midguts and seiivarv glands are cdissecred out and examined by 2 t2am oi WO iech=-

- - - - - - Cmnbd} gy~ - F N e ! a - -~ 3 - - PRSI | -l -~
nicilens icr parity, Zsrtilizaticn, infaction and infectivity, resvectively, Findings
s el fam tm . eyt em e . s A - - ey vim e e lemam lin
are racorced Ior indivicial meosguitces in 2 lormat devaleopad by Uus icr the saze line
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on site, previous hours rainfall, wind direction and velocity, percentage cloud
cover, and wet and dry bulb temperatures, (This cdata is alsc collected every 4 hours
during noircollection periods. ) Also during this intermission window traps and any
light traps operating elsewhere in the village are emptied, This parasitological
monitori 7 activity will require the full collection team's living on site for 2 weeks
per month.

The mosqguito control phase of the experiment will require the twice waekly
activity of two men -- one to spray and one to supervise -~ from 1 April through
31 October 1378, On the sam= 2 davs of every we2k (e. 3. Moncays and Thursdays)
this team will visit each of the breeding glaces marked on thie map. The area of
their responsibility will be bourded by tha | mile radius, or 3,14 sqguare miles, Just

prior to each treatment ezch breeding site will be examined s
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previous treatment will be determined oy dipping and sieving, The numper and identity
of any eggs, larvee, or sugae found will be recorcded aad cameles preserved. Should

a site be drained, it will be sc markad, but because of the wviability of siranded eggs,

tificacy of the larval conirel progrzm snould affect all the folicwing chenges:

Ay

All of these indices are directly responsive-to increzsec larval mortality, and, wizth the
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excéption of human incidence, monthly biting catches and dissections are immediatal
sensitive indicators. Reduction of incidence will be moritorad in this study by
gradual reduction in monthly prevalence. Because of delayed pregatent periods

in semi immunes, chlcroguine resistant falciparum, and the sporodic appearance

in the peripheral blood of parasites in chronic infections, case detection and radical

therapy are oiten delayed, causinrg this indicator to lag behind the others.

racilities, Rescurces and Personnel

Field operations will all be carried cut at Chaklapungee Tea Estate, Chunaraghc

Police Station, Habiganj Thana, Svlhet Distirict. Planning of day-to-day speciiics,

legistics, and field operations will be the responsibility of the MCP Senicr Entomol-

|
ogist, N.P. Maheswary, wnd is headguartared in Dacca, but will reside with the
catching team at Chaklapungee during field ozerations., MNr. Maheswary collaborated
on the criginal siudy as well as o0a this zrotccol, and his future duties will be simlar
to what they nave heen, Ee has beern wilh the malarie zrogream since its inceotion in

~ 3 - . - 3 ve S Y Vol ey S es TTey -y oo -
1862; is =z gracuate of Precidency Colileze, Celcutia, ¢l the University of Dacca, and

of the University of Floridz, from whicn ha cbtzined 2 M. S, in entomclogy while on

AT ™ 211 st d halbdk I F] - s S S | - - -~ - amrN 2
an AL D, feliowsiip, mis gesicion as =z o zll zawcnmclogiczl resezrch and eval-
sy P fAr IS sieron miva @1t ifiadsar yage Epikdman] lo=ificta vm omalla fa PR e ‘
d..:'.,"‘p- QI oLnUs FAVEa3 LI SUZIiCic it LSt LTIONAAL 1atilltae 10 moke N ‘CEDDaL} On"'.ne-sq

rd

oA H -3 o - - -~ 1 foln = - o~ ot s &l - = H
changes in operations ¢f personnel with approval needed rom only the MOP Director

erd e~ 2 Vae,. —- gl Il dat . PRgy 4 - e - b
cproximately 13 lower lavel emplovess of MCP with the dasignations of

"o - nm e -~ - T - -l : M Ty - - - S ] . s ] e
gntomslogy technicians" and "insact Cellectors”, incliucding thcse nzmead in apgendix
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Most of these men, who are statiored in various parts of the country wnen rot at
Chaklapungee, have been active in the research f{rom the start, and represent those
chosen over 2 vyears for exempla:v work and intzllicence. One of these men whose
home is near Chaklapungee will act as larvicice spray superviscr.

2) Initial staining and examination of blood films is done the day after collection
at the Thana MCP ofiice at Habiganj, about 20 miles distant. Results of this exam-
ination are used for immediate therapy. All slides are then rechecked at the National

Headquarters after return to Daccz., In Dacca, problems of carasite identiiication

can be refarred to the Ssnicr Parasitclegist.

1,

3) Housing for the staff, fi=ld lekboratory, ard inscciary will be provided by

the management of the Tez Gerdsn, Medical advice is rendered wnen needed by the

Y

resident ghysician of @ neighboring British-owned garden.
4) Transgort, @ land Rover and driver, will te vrovided by MCP. In the past,

when mechaniczal breakdewns or seizure v the military have threatensd celays, a

Tom en agency tuch g ths Al missicn, lIimgpeorizan
5) Stazigticzl analvsis arn Ararsraticisn i1 o Aanae ars =~a Tanng Honbing
) WO ea S Ll L Ll lY S [SRete I LT La Tl tabid ens e cone 2t o2 I PR aadp e
Schcol ¢f Hygisne and Fublic =ealth zv R, fosenheryg, wac will alsc act &z overseas
consultani cn th2 preject, His dutles will inciude ong <-6 wasi visis t¢c Fangladesh

. ~ - . - 1 L e - -
~ - =~ o~ A e e - .~y - ~ RN B B S T ] - - h — Ty~ Y e
Ccicrear, 12772 o collecr thz datz and Zdiscuss =he Zindings with N CP, His curricuiu
- ]
enn dia e e apies T
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Previous Funding:

From March, 1975 to October, 1977,

approximately hali the costs of research
were borne by funds allocated by NIH grant R'O7—AI-—10048 to the Johns Hopkins Inter-
national Center for Medical Research

The remaining half were from MCP. Additional
funds in the form of @ stipend to R. Rosenberg were from NIH Training Grant in Para-
sitology and Medical Entomology, STQOLl-AI-105020

Because the JHU-ICMR will,
ceginning in 1977, be devoted only to diarrheal and malnutritional diseases, replace-

ment of the research funds are being sought from AID

Approval of the Bangledesh Government

Preliminary approval was given to the prcgosal by the advisor to the President

for Health (Appendix II) and the basic program, oparating uncer initial formal agreement
with the government and supported by Johns E

opkins funds, is still in progress and will
continue to 31 October 1977

3ucgetary Estimates:

The estimated total furds

required from AID for the one vear program groposed
is $ 14, 540.00. Oaly

3]

nuary - 31 Decamber 1978, is estimated
since the nature cf any subsequent work will o

e degendernt on the dagree and type of
success of tne initial year
Cost sharin

It is expected that the Bangladesh Malariz Con

trol Program will provide adequa:e
trained personnel {ac listed be

lcw), their normal base salaries; a vehicle fortranscon
inand to and {rom the field staticn; facilities, garts and

mech
regairs;

L)

alcs for majcr velricle
examina:tion of bloed Zilms in

HaZziganj and Caccs;

and backpack spray agplic
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and other minor equipment used in their normal routine (e, g. chloroquine, primaquine
stools, aspirators). From the allocated AID funds will be payed the normal gazetted
per diem for every man below the rank of "entomolegist” plus an additional 10 taka/
day hardship and food expense; all petrol, motor oil, tire repair costs; all ferry and
train fares; all costs of expendible items needed (insecticide, torchlight batteries,
tarpaulins, wire and cloth netting, etc.); all specially required non-expendible
equipment (e, g. light traps); all necessary medical and drug expense of the subject
population other than chloroquine and grimaquine (e, g, Fansidar, antiblotics, emerge
hospitalization); and all costs of day labor and refurbishment needed at the field sta:
A limited emergency fund will be available for transport rental and other unforeseen

exceptional needs,

6
Detailed Budget

a) Salaries:

Spray laborer 64 cays at Sl. 50/day S 96.00
Daily paid lator, misc, 50. 00
b) Consultants: 0o

c) Per diem ard lccal travel:

N. P, Maheswary 00

R. Roserbperg 30 days at $30/day 2,700. 00

A. K. Das, chief technician 112 days at $2/day 224, 00
2 2 3,74 / n 1

14 men, biting catch team  il2 days at SL. 75/ /day/man 2,744, 00

Spray supervisor 64 cays at 3l 50/day 95.00




d) Travel.
international, R. Rosenberg
Baltimore-Dacca, return; March 1978

Baltimore-Dacca, return; October 1978

local

gasoline” $2. 50/gallon at 50 gallons,/month

ferry $2. 00/month
movor oil and tires  $5. 00/month
misc. regair, pars

emergency vehicle rentzl

e) Non-expendible equipment

flashligats 5 at $5. 00 each
motorcycle batieries 2 at 520. 00 eact

fluourescent lignt trap and pattery
misc. {e.g. mignifving glasszs, enamel cans)

I) Expenditls surplies

slaxz - - kb~ ’ 2 =+ Q3

Qry Col. 123380 11707 S3hleries i0 dczen at CD/C‘-OZG"!
!

¢ aat+ , ety = -4 -~a

NNect ant grinilag 219/ MONLN

2, 000. 00

2,000. 00

1,000. 00
16. 00
40. 00

250. 00

300. 00

30. 00
40. 00
123. 00

250, 00

106, 399



n) Shippoing, costage, and customs 30C. 00
5
1) Indirect costs 1,786, 00

TOTAL $ 14, 540, 00

Notes:

1. The per diem for Mr. Maheswary ancd other personnzal at the rank of entomologist
or acove will be borne by MC?P.

2. Biting catch team consists of 12 m=2n in the MCP caiegories "2atcmolegy technician”
and "“insect collector"”, cne cdriver, and one cock-sweeoner,

3. Current price is akcut $2, 00/gallon hut an incraase is anticigated,

4, A small guaatity of-flour is given to each person coawiburing @ monthly Hlocc

specimen,
§. lndirect costs to jenns Hopkins Schecl ¢f Hyciene and Purlic Eeaith for "sponsorad

l
"1
o)
[
po |
[S
vy
e}
o]

if cameus” are 14% of sub totel at (h), $i2, 754. Q0.

6. Budget for eight months.
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Table 1:

Parous Anopheline Gland Pissections

(17 months totals)

Species Number Number Fercent
Glands Dissectad Glands Positive Infective

aconitus 12

arnularis’ 73 1 1.29

balabacensis 2446 130 5,31

tarbirostrig group 1

hvrearus group 26

Jamesii 3

Jevopcriansis c. 20

Karwvari 30

kochi 2

maculatug 5]

rinimus 't

philivpiransis 176

tasselatus i5

vapgas

WA )
O~



Table 2:

Monthly Infectivity Rates: Man-biting Anopheles balabacensis

Month & Year

Total caught

1975
March

April

May

June

July
August
Sentember
October
November
Cecember

1976
January

February

results of cnly seven

o*

g*

94*
80
294
525
9N
703

0

1%

1*

[ & ¥}
.:_-I
"~
(¢}

% of total % of parous

% parous infective infective
0 0 0
70.3 2.70 3.85
71.9 7.54 9.15
76.6 6.67 8.94
56.6 1.73 3.06
40.2 0.43 1.07
0 0 C
0 0 0
0 G 0
0 0 0
c 0 0
65.4 3.83 6.00
c2.4 4.90 5.88
54.2 6.25 7.24
85.5 3.76 €.24
£5.1 $.95 7.5
73.4% 7.12 8.7
66.7 6.28 .3
J 0 d
91.3 .74 6.C5

all-night biting catches
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ThadLE: 3

Predation by An. balabacersis larvie

No. of live first instar An. vaqus larvae surviving in presence of 5 fourth

instar* larvac of:

Hours balabacensis barblrostris anpularis
0 20 20 20
11.2 20 20
8 9.0 20 20
18 8.0 20 19.25
24 6.7 20 19,25
48 2.7 20 19.0

Average of 4 trials; each wac a sa
dene simultan e.usly under identica
stendor dishes half £illed with water,

¢ of the three d4th instar scecles
1 : 5

n 3 lx" diazeter



Proposed MCP gers

Mame
N.P. Maheswary
Das

Aniel X,

Shamsuddin Ahmed

Shajanan Ahmed
grajul Islam

Milon X. Cey
Abdul Mannan

Subasnh Roy

nddin tamed

onnel fcr the larvicide {fi

Appendix T

PERSONNEL

~

Mymensingh

Dacca

eld trial, Chaklapungee, Sylhet

Senior Ento

Post

Chief

™

.
duide

toraclogy

mologist

Techni

Entomelogy Technician

Time devoted to
project during 8 mo

50%
cian 50

50

S0
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