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I:TO: Office of Science andl Technology~ 

.a, - -1~*shington, D C. 20523A 

U,3JCT:* Annual R6rhR 

1.Project Titla: Ecological nt dies on Ads aegypti in East Africa 
Prelminay t Genetic Control.CotatNADcd35 

2. 	 PrniP Itwaestigator and Contrnctor:
 
Profs. QoorgeoB. Craig, Jr. and K. S. Rai
 

Do iartnmont of Biology
Univernity oi Notra 	Dame
 

N4otre Dame, Indiana 46556 

3. Contract Periovd: 3ytuas, 1 July 11.7. - 30 Juno 1974 

4. -Prl, Crvrjtv V-15 la t ytear, I July 1971 - 30 June 1972 

~.Total A.I.D. of__(",otrt $25b,00.0 

6. Expendituren.- Previus Year: None 

7. Lnadiuc -	 ivn Ya:$6,300.0 

8.; r.-ndIturcr~ - 1oxt- Contrect Year: 7C6,300.00 

9. Narrativg-Cumw'arX sArcomiulimorvtF: 

Xn it first year, the projovtt zonooiitretd on recruitment and training

of personnel, nstablishmant of a labnratory and development of a suitable 
field sito for ocolo~til invaotiat:ons. All have been accomplished.,
The projoot hau 3 Ficientints and 10 Kenyan technicians and field sides. 
A splendid 1ci~or~tc ry at~Nyali, juct north of lMombaon, ha& been leased 
and equipped. Tho ,fi-ild site ret flabai. just went of Mombasa# consists 
of numerous rtiral vill~inooo with indoor-.breadino A.aeti, plus adjacent
forests and rivori, 141.h troaholo-breading &. acstrpti. Bioth populations
are under intotiniva m~cittrig; muarking *scpariments have shown that the 

>two population.- aro dflainc% and do not mix,~ Considerable life tabei 
-~data forthe tvo foij. as dvolope4. Chromosome translocations, potentially 
--useful ingenetic conitrol, were nluced and Lsolated from local domestic

populationm, ?irnatly, vehava hhd nmarked assistance and cooperation from 

~, the RabaS. people; w avo capocially grateful both to them and to the Kenya 
'- KMedical Dqpartwan~t for friendly relatiOn~hips And significant material 

~~ aid given to thia projoct. 
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Aedsaegypti is4a pervasive< and significant Vitrof human diseasea 
through mosti of~l4 tropical and-'subtropical world. It transmits yellow
fevers dengue, iAsian hemorrhagic. faori, Chdkungunya anda other viruses to 
Lanrv ma lo ya role in pdem~iology of filariasis (caphantiasis).

Laveb'road in cotiesta r nccsilocnetoa mosquito 
control. techniques such as dra&iage andM 4UaYuiuidin. Human Actd.~ivities 

Ssucb~as urbanizationt water storage aand poor sanitation, have increased 
the threatof this mosquito. Vast aradtcatton campaigns directed against
this species have failed dismally, in'large part because control weapons 

a are inadequate, 

In East Africa, Aodesaeapvti in widespread and abundant; at present$
even minimal control innot feasible Inmost areas. To compound the problem,
th'ere inevidence of two populations within the species. Ono occurs invillages, 'brooding In domostcwater containers and throw-away container@
such as tin cans and rubber tires. The other isateral, brooding in iir4d 
holes and sylvan situations that are far ftromahuman habitation. The relative
importance of those two forms to disease transmition and control and the 

Sgenetic relationships between them have never bean ostablished. 
In recent years, entomologists have been searching for alternative, 

non-chemil control methods which might avoid the twin hazards of 
promising biological pproac~hesto enetic control, which Involves turninga
a species against itself. While the ast-kown~ method io the "'sterile­

aa male technique$" where released radiation-steriliad males compuote for
field females, there are many other methods of genetic manipulation which 
could achieve a similar end. For aes aayti, chromosome translocationt,sex ratio distortion, genet for sterility and other genetic devices have
shown marked promise in the laboratory. However, field roscarch and trialsa 
area revr:irod to-allow proper evaluacionof these never methods 

.­

a 

control ofAid siazafli isfessible under Bast African conditions. .How­earInitial research must be primarily ecological and bionomic., Beforeweoatteplontr manoalatisn wecmusto iccolae in etrm gnticno ous 
tio dyamcs dipr and r~eproductive biloly of the specific pouludation~s ~ndmeo,suy Th fllwig;ar sa~ ree rchojcie or 
the~a three-yearth period of this cotract.-­

- 4.4~ Develop a stu~dy area whoe the population of gemt isa' 
thoroughlyp intensively and minutely known. (By ana logy, one 

-41-4--a-might point to the caful, lontertml Intimate observation, of 
a ~the mountain'gorila by Schaller -and of t hch~ispansee by Lavicli­

a4 a~a~ 

~-~ 44444 a. 
aaaa1aa.-----a-

,sover the ab~oiute nmer of moquitoes in the area and 
flctato -.aw~ eaoa a anua 

'A'4a~ 

aais 



b. 	Develop predictive life tables on a specific population,
 
using data on fecundity, mortality, growth rate and ecological
 
parameters.
 

2. 	Establish 10-20 replicate villages (ecological islands) which
 
can be used for later releases. Monitor each population for at
 
least one year.
 

3. 	Determine the genetic and ecological relationships between indoor­
breeding and feral populations of A. aegvpti.
 

4. 	Develop chromosome translocations and other genetic mechanisms
 
potentially useful for genetic control.
 

5. 	Develop facilities for mass-production of mosquitoes.
 
6. 	Make preliminary field releases of laboratory-reared mosquitoes
 

to develop technical methods.
 
7. 	 Conduct subsidiary bionomic research on related mosquito disease 

vectors, especially Aedes simpson.. 

ANNEX 1 gives a breakdown of 9 specific projectts designed to accomplish 
these objectives. The list include.; project d,!Scription, staff assignments, 
consultants required( and supportive reqearch to be conducted at the Univer­
sity of Notre Dame. 

In addition to scientific hjectives a; listed above, other objectives 
of the contract include: 

1. 	 Devlop a vinjor re:search component, the Mosquito Biology Unit 
(MBU), of the laternational C,!ntre for Insect PhysiIo!ogy and 
Ecology (ICIPE). 

2. 	 Provide t:rairtnht opportunlties for African scientists and technicians. 
3. 	Ser.e arn a mechanism for i:trenghtening the East African Community 

by affiliation with both re.,earch Inntitutes and universities. 

C. 	CONTINU:D liE LFVANC% OF O!3.(,fi'rVES 

The objective!; of this project, an stated in the Project Statement 
of March, 1971, renain unclanged. After a year of operation of this 
Contract, it Iti evident that Hte original object iven were renonable and 
are attainable In the three-yvar pertod. 

Ats recogn:I;!ei at tlvlInIIaLion of thin Contract;, tho, funding and the 
3-yenar period are not rndhquat, to develop a final answer to the question, 
"In -,netic control of A. !!*Yilt feaaible?" However, we believe we are 
making marked progtv.nn In dve IopIng a ba iellne for a sound approach to 
thin quention. 

http:progtv.nn
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D. SW ENTS TO DATE.................
 eACCOMPL 

DeOscription of .the present facilities:<'.
 

Mobsa.Thehoue is rented Jon'tly.ith W.. Hausermann, the-MBU Fiei dDirector, who inhabits~ four' rooms of the ~upprfor>Oe ~aro n
 
ianother r6omatth adjacentbathroom
aaculant's room. 
 On~the ground floor HBU occupies three'rooma of
theifo1 a 

4ir iikitchoentracta$ nsectarieo andinelarge room as general labors­to. The former~arage serves as a workshop inwhich moat of the labora­toryfurniture is ma b 
 guidance of a research
 
scientitst. This workshop will later oi 
serveamass tearing insectary.
Two othernsmaller roomsiare used an store and animal room, 
 One other large


,room with adjacent bathiroom isavailable as'self contained guest-labo'ra-

Story 
 to research scientists of TCIPE, theoUniversity of Nairobi and the Divi­:asion of VectorBorne Disaes ofthe Kenya Ministry'of Health, 
 Itisexpected
that one or two more research units of ICfl'H may take up' permanent' residence
'inthe MBU laboratory)~ The ?43U would then be designated as 
the ICrPE Coastal
 

Research Centro;
 

The staff of MBU consists currently of 3 research scientists, one nf
which isthe field director, 4 laboratory technicians, I carpenter,
+~ 4field assistants and various casual helpers for fieldwork as requirea. 6ee
 
Sdetailed staff list in ANNEX 2. 

Due to the move of the MBU laboratory to the new promises and also to
the slow arrival.of the two research scientists BU had a comparatively slow
start an 
regards research work (see' ANNEX 3p December Report). However,
the ancillary staff is now adequately trained for routine work and most of
1.< the equipment and supplies are assembled, so that now more time can be devoted
to research than a few months ago. 

----- For a geographic description of the coastal area with maps sea the Reportof December 1971 in ANNEX 3. Some evidence for the presence of two distinctA. aMpt populations - one Indoor# and one outdoors -was alsogivan In
this report.
 

A br c riienin 
 ANNEX........
 

,o... ,..) 7{ !:ilta','7 

4>>includes also a map of the area. Added as ANNEX 5is a short description .ofthelocation Rabal. An Interim report on the-routine monitoring isn
 
>a"""> ad as ANNEX 6 (so* also ANNEX 3).,444 

Indoor ppulation of n A 1n 
~The popuiati-3h is rather stable throughout the year. Mie, fluctuations~~~ ,~becr wthin single houses or Inclusters of houses# duo to human into fr-~>,.;-u> ~1one. 0C1Lmtic changes seem to'be of little importance. 



Outdoor~Population of A., asavoti:

$jfXThe only reasonable way to sample the outdoor population proved 

. 

to be 
. , 

t
"'he ovitrap,method. 
, 

Adult catches, o1?thqr by-the landi~ng-biting mothot' or
Iby'liandnot were not successful 'during moajt of the time. Sampling of natural' 
~~ Jyp j populw~ati~n was negligible during, dry periods and building up about 14 day after 

- &substantial rains from ,eggs; stored indry larval habitats. 

Seasonal fluctuations of A. RAesty L populations have been described
more recently- by Trpis (WHO/VBC/71.291).. The uniqueness of the situation
in Rabai (and other places on the Kenya Coast 
 like Likonil Junju, IKaloleni,Chony e'tc.) consists Inthe fact that two populations or subpopulationh occurside by side, one going through 12 or more generations a year, the otherthrough -only three or four. 

intrprtatin of data 
The ,ccu?ulatod data will be statistically evaluated only, when theobservation seriea to finished.
 

Rorchdesin; 
ii- originally itwss Intended to monitor thefA. noti.~ populations of thestudy area with -aminimum offort just sufficient to give background Informas-
Lion for the planning' and evaluation of specific experiments, During the
visits of the consultants Drs. Trpia and Crovello the design was expanded to-> its present level (ANNEX 4) with the hope to gain additional data for the 

, construction of litetables. The experience 'gained up to today made itdant that itwould be moro practical to reduce the routine monitoring to 
evi­

determination of oviposition outdoor# and container index indoors. All otherW information coule boecollected more efficiently in trpecific experiments. Itis planned to continue routine monitoring at toast until the end of thisyear at this reduced level. 

Within the framework of the routine monitoring 10 villages in Rabai
-location have boen designated as experimental villages. Moa villages can
be selected in short time. A standard procedure to describe such villages
on "mosquito terms"' and permitting quantitative comparison Isdeveloped at
present. Special experiments have been carried out only In three villagesso far. Establishing this standard proceuure of description and comparisonneeds experiments which can now be carried out based on the experiencesgained during che routine monitoring and the lifetable6 project. 
Project 21 Preparation of lifetables for indoor and outdoor populations of 

-------. acavati (responsibility; W. Hausermann) 

Preliminary results of a mark-relesse-recapture experiment withIndoor population ar* presented in AMNX 7. 
an 

-. -

4,,--1. The distribution of adult At. Agmt 
ispositively correlated to the
breeding level, in different houses.
2.-ales disperse wore evenly than females, w 
444 ~ho secumulato inhouses with ­

good breeding.44 
-4 
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".as
L.Zifei epectancy of 	waies is 'in the laboratory much less than,. A 

S4. some females WOcre observe~d to finish a 80110trophic cYcle in1 the field 

and mort d' y
5. Females'-frequently use more-than one bloodmeal to pass through one

go0notrophic cycle and are lancing on man 	 (and take .a bloodmeal) inany stage during their Sonotrophic cycle.jY~ 	 60 rhe indoor population in the 	gitudy village of 16 houses was estimated 
-800to be 	of the size of~ 300 Indivi duals at any given day of the

observation period. 

Intgeretation of data: 

The above findings are based entirely on various arrangements of the
 raw data on c~ptura and recapture of come 3,000 mosquitoes dueing a period
of 40 	days. A statistical analysis and the calculation of lifetable
parameters viii follow incooperation wt:, Dr. Crovello from UND. 
 Special
attempt# will be made to compare the accuracy of various methods of dataevaluation (Jolly, 	19
63, 965; L~lte, 1951, 1952[ Bailey, 1951, 1952;
Fisher-Ford, 1947; 	Jackson, 1939). 

. 

.4. ~Researchdumn
 

For tt~o construction of a lifotable additional specific questions

have to be answered In specific experiments., One such experiment will
* 	 be to meamure dispersal of mae and females lumaediately after eclosionand before hosts become Attravtive and a landing-biting catch can be made.Itmsat also be atiblished when and vitere females get inseminated (seepreliminary experiment inAWNX 7).
 

Another series of observations has to be made inorder to refine the
recognitloo, of the 	stag* of the gonotrophic cycle without dissection. 

A further experiment will b@ to measure 	 oviposition in an experimentalvillage by replacing water jars in regular IntervAls. 

FZoleotj nd 4: 	 Environmental definitlon of indoor and outdoor habitats
and ecologteal relationships between domiciliAry ("indoor").

pevidomicilary ("outdoor") and extradomieiliairy ("forest"')

habitats (responsibility D. Fanars). 

1.Ade aewt utilizs the largest variety of possible breeding com­pared 	viehothor species of Albaj (Stagjvid) Inhabiting the Nejuna
forest (AMUX 8).

2.Only the dark color form of Wjas azmpJ was recovered from 	forest
breodinig sites(ANNEX 8). 

S3, 
 Indoor landing-biting and rearing of larvae from water pots indicatethat.Motsabu village on ahedge of Deitma forest has only the Inter"
mediate color torm of As ggo t~i present (AMEX 9).4. leak biting inhuts at Mossab occurred In the morning liours with bitingrecorded throughout, the day (AMIU 9). 



.Forest 	landing-biting t.jums resulted in a capture ofkode aeMtsin the 	 following proportions: (ANNE~X9) ~ 
8.5 % intermediate color males 

k21.32 %Intermediate color females 
10.6 % dark color males 

raos(ue s female) for Aides aorypti taken in landing-biting 

6 for intermediate color forms taken indoors

3 7
7for Intermedateocolor forms taken in the forest. 
1 ~ 7 for dark color forms taken in the forest (ANNEX 9)

7. 	In a wark and recapture study It was ddtermined that the. indooi. bread-
Ingo 	 Intermediato color forms of Aedel s M move throughout the
village under study for a distance of About 90 meters (ANNEX.10). 

8. 	It was also shown that the Indoor bro.finlo Intermodiate form will tra­vet up 	 to 237 meters to visit the forest vituaL &on. Both a male and a female moved from the hut tnto the forest (AtNEX 10). 

Relevancq:

In terms of a contrul project boed on a genetic translocatIon release
 

the following points can he ade concerning the 8 listings under accomplish­ments: 

1. 	 In the forest sit.uation Agdo g~yt. utilimes a vast number of broed-

Ing sites (by comparison with other species) and this may be an impor­tant issue in a control projoct.


2. 	Dcause only tho dark color form of des aosX3~ptt was observed in rcar­inga 	 of forest coLlected larvae it way be that7 ti, paler indoor breed.2
Ing' form does not enter the forost for evipoasins, This would be an
Important point, if universally true, ic,the planned genetic control of 

3. 	 Tepoonce of an intermediate rather than palo form indoors suggests

soagene pool mixing with the dark forest variety, however, no dark


forms were ever taken Indoors,	 . ... .. p /:!++? v++r;+x + ) +' ++++++ ++.+?4. 	 An understanding of biting habits to important inthe evaluation of the

bionomics at a potential disease vector.
5. 	 Although only the dark color form of Afo nosns.L was reared from 	forest
breedins sites, it was shown that the Intermediate color form was pro-.
sent In :he forest in abouit 1/3 the numbers of the darP form. This wasat least true for humain biting, however, the dark form may not feed on 
man as readily as the Intermediate form.

6. 	 The difference In sex ratios from landing-biting studies Indicate that

the dark form males of hsdas aei tl do not readily come to man. This
 
may Indicate that man Is not ili~nhost of this variety. Points5 and 6 are clues to understanding the bionowles of the forest breeding

Was
omti ad tho eventual determination of Its relationship to Ct,
Indor 	broon vriaty.


746. 	The degree of t'ovemont by tho Indoor form of Was sasa 9.U and the forest
forms is an important item for the logistics plunning of a pilot genetic
marker release or a genetic troslocation release. 

Project St Genetie relation between Indoor and outdoor populations.

(responsibility W.llausermann) 

The genetic studles are not advanced enough yet to write an interim 
.reportO 
 Some 	tim, howver, was spent to'deseribo "he variability in 

http:ANNEX.10
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cooato of "iOndoor"- and "outdoor" apecimens in order to, permit the clearalsinet of field ~collocted mterial to either Ooe of~the two populationspresent inthe area, 
The 	characters on which the distinction i*based
 

I. udoor and outdoor ~.savoti can be distinguished on the basis oftheir blnoknous. The indoor forma is pale or brownish; the 	 form breedingcocoonly In outdoor habitats is coal black, The basis, of distinction
in the pigmentation of the cuticle of mesonotum, postnotum and pleurites,and the pigmentation of the bLack scales on mesonotum and abdomen.Also tli whiteness of the white scales on the abdomen may differ, the"white" being more croacolorad In pale spootmeits. The black outdoor
mosquito corresponds largely wtth the description of A. aammtL formosus(Mattingly, 1957) except that white scales are sometims found on the
first abdominal tergite. 

The 	paler Indoor mosquito varies widely inits coloration between a
dark A. gagmptj jg~~t and,&. acimiti var. quonslandensis. PaleIndoor specimens *ithout white r pala scales on first abdominal.
tergit. or the back of the hoad ware also observed. Thus indoor
and 	outdoor .
 mt do not clearly fall into thes categories of

isa ntiyjj aeavntL and h.jpjformosus respectively.2. 	Prel i iny observations onthe requenoLs of comon mutants like 
spot abdomen (1), gold, brown a pale mesonotum (0)and speck palp (ft)indicate different Sene frequencies for black and pale A. sat.L.2and p., at least during the dry season, wore only found In domiciliary,.Indoor habitats. & was at the same time more cocoon In samples fromperidoOmiiliary, outdoor, habitats.

3. 	 In their ovipostion habits, pale doLiiliary populations are quito
distinct from black peridomiLe liary populations. No ovipositLi on ofpale mosquitoes was observed in ovitraps placed outdoor# althoughblack mosquitoes oviposited regularly inovicraps outaidai houses and
pale mosquitoes move freely between house and away from villages (meeANMXS 69 7%9 and 10). This separation betw.'cn the two populationsan the' basis of oviposition may not be maintainedJ~~,garvb 	 doio during periods of.rain when air humidity ishigh, oviposition sites abundant and thecloud cover is dense. 

Since the project is still at its beginning there are no reasons tomodify the research design.
 
It is foreseen 
 to follow up with a speific study on gens frequencies

for up to 10 of the most on mutmnte in each of the two populations,.This gene frequency analysis will be coordinated with the research projects...........
of a IC111 research scientist# who is coming out next year. This scientist.+i @+m 	 Awill be speeLalined; in population.... genetics and will determine~ 	 ~ 7-r~A 
+F? 	

~ ~ the isosyme.
rlim~hdi +
polymorphism in populations by electrophoresis. Attmpts will also be 

­

made to demonstrate gone flow between the two populations with the use of
genetic markets. 
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E. DIASIINATION 	 AN UTILIZATION OF RESEAI CI RESULTS 

1. 	 Since this is the first year of the contract perind, no research
 
publications have yet appeared. Several projects are near completion
 
and aenuscripts are in preparation. One semi-popular article has
 
appeared:
 

Conner, W. 1972. MRU-N.D. ,nd mosquitoes in Africa.
 
Notre Dame Ccience Quarterly X(3):4-6. 

2. 	 The MBU has played an important role in the development of the 
International Centre for Insect Physiology and Ecology in Nairobi. 
Annex 14 shows the organization of ICIPE; Initially, MBU was the 
largeat single research compon.nL, albeit the ICIPE is now growing 
rapidly and this is no longer the case. NevertheleLa, this A.I.D. 
contract came at an eusential time in the gestation of ICIPE aad
 
the stimulatory role has been larger than the size of the contract. 

All three MBi Research Scientists Wave given ICIPE evening 
seminars in Nairbi, which were open to scientists from various 
research institutes and the Univer3ity of Nairobi. 

Speaker Title 	 Date 

W. lHausermann Problens in 6enetic control of A. aegypti 5 May 71
 
T. Crovello Life tables and strain variintion in A. 

(Assoc. P,'of., U. Notre Dame)(MBU consultant) aegypti 5 Jan. 72 
P. T. McDonald Chromonomal ,earrangpments and genetic 

control 2 Feb. 72 
D. 	 Fannra Population ,'ynamici of aquatic communities 

under biologicl and chemical control 
regimef 	 3 Mar. 72
 

Dr. Paul McDonald 	 represented MBU and ICIPE at the Annual Scientific 
Conference of the Fast African Medical Research Council in January, 
1972. Ilis talk was entitled "Ecological ntudie on Aede egyVt 
preliminary to genetic control". 

In addition to visits by the Principal Investigators, Professors 
Craig and Ral, the MBU used the servicen of the following consultants: 

October, 1971 - Ijr. Eugene Gerberg, Director, Insect Control and 
Research, Inc. , Baltimore, Md. Gave valuable advice on 
siting of the latoratory, laboratory design and mass 
pradition of mosquitoes. An exceptionally valuable 
.onsultant whose oervicen will bo requested again in the 
coming year. 

January, 1972 - Professor Theodore Crovello, Univ. Notre Drme 
Research o.llow Milnn Trpls, Univ. Notre Dmn 

Dr. Crcvllo Is an authority on ,iomathematics, population 
dyn'.... od oxperimeaital design. or. Trplo in an authority 
on moequito ecology ini Mant Africa and elsewhere. The 

http:compon.nL


Sworking 	 plan-(Annex 1)J was designedi by the ReserchC... 

'v_'- ------- Cnsj~c~t to-nutresearch,. n, 

.. t Notre Da elated to thii contract. Both will return
to Mombasa durin the coiger 

Api)1972 -r ere:mrn* ccutnOfieUniv.Nlotre 
Dame, visited bothi MEW and the home 'officeo0 IPR in 
Nairobi. <Mr. Lawrence advised on bookkeeing Vroceduresand financial management, Sincei this contract has been 
one of the~first togo' through lICnP, ithas been the 
source-viofprocedures for handl.ing other contracts. Mr, 

SLawrence was particularly helpful in this respect. He 
worked effectively with all partkas. 

June, 1972 - Dr. Wenceslaus Kilma, Lecturer in Parasitology;
Medical School, Univ. Dar-es-Salsam, served a Consultant 
on bionomics ,of Aedes siapsrni'and on genetics of vectorial 
capacity, Laboratory research at Norm has shown that, 

contaryto extookinformation, cranEastAfia 
strains of Aedes aeU.Rt are highly susceptible to human 
filarial worms. 'We are undertaking a joint, program with,
Dr. Kilama to determine field epidemiological significance
of this observation. 

3 The following are examples of relationships that have contributed
 
*' to effective. cooperation between MBU and various entities in Bast
Africa: 

a. 	 We have had splendid cooperation with the Division of 
Vector-Borne Diseases, Konya Medical Department. The 
Director, Dr. J.D, Roberts has given us every support and 
eoicouragament. For the first six months of this contract, 
we ased a house belonging to DVED as our laboratory (see-g 	 Anne;-3),+++ .++++... ............+No++,rent was !and we were ........+++++++...... 	 ­... . + charged +made+++most .

+++++ ++7+++.+++++ ++ +;+7++++ ++i+ .t, -	 + +~i
+++++ + ?++,
welcume. All of our scientists++have been trained In ++ i ++:+++++i 
mosquito Identification by Mrs. I.C.C. VanSomern of.+ ++ 

+++++ +++++++;+.;++ +++++++ +++++ ? o i! n + i ~ o . h r++++ +++ i e 	 ++,,+ P+---v : 

+++++7 +S;%>+++++ 7++ ++7++++++++O i 	 lll 

+ ,++++ ,t+++ - - DV.)D. l . ,We hopeO Ii- to have Mrs,* Vanlomeren come l ltol+iiMombasa ++++ ++#+ + ++ 
I++ .	 +,+++++ ~++++++
as a Consultant during the present contract year, to 

++++++++++:++++++ 1 +w +++ 	 + ...... ..... ­+++++++++++ +++++++t+++++++++++++++! i 
++ +
Pi 
+ l +

i +i i-i k . -d++~i++ l -- +++ - +i+tiy+h y ++++ +:++7
 
+ +" ?;?++ ++'+++ 

advise 
++:us developing: :;++++++F' + reference collection. 	 ',+7++7++' + + + ++ r:+++X + +on+ a 1 l T~pt i i~i il l A7

George Oketch, Field Entomol6gical Supervisor for the 
Coastal Regionj,DVBD, has given us frequent and valued 
advice on mosquitoes on the coast and has paved the way 
for our collectors to work in villages. 

+ +++:+ 	 7--hMr. 

b. 	 Mr ia rahro h DVB i ned at Niotre Dome,for 
one 755tj February:1971 to Pebruary t972, work. as agraduate student in the Veetor Riology Laboratory under 
aW F~ since his return to Nairobi, in February#'ellowship.
Mr, Prashar has noncinued to cooperate with the HSU tedam,
especially in dsto~Sa studyon gatie variability
in i4yftI&nde aoiw#90..,T..4 	 A"amafe;imsA+inimma,.mm gn 

http:A"amafe;imsA+inimma,.mm
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C, Dr, -Louis M 	 8 pala of th Eastaa and#Mr.l. 
__African.Virus-Resoarch-Institut j-E-ntebbe-Ugand.­

toasi H i cone iner4fo the Ph.r~esi oA12 biouomics of Steso is mosutitoes. in 1971472, Ol*B Craig 

gonacsof oopilic and mnthropophilic ,behaviior iRAaleeKIs 
Sa topic coeyrltdto inteIter' 

Dr. encelausUlaa$ Lcturro edical School- Univorsity 
of l hasOa M Consultant, In,

addtio, 	 lilamaw ae dvalpin~ijoint program-vith Dr. 
on strain, differences Lv ability nf Aades aomvnti t rane > 

a. 	Personnel from MBU havo visited the Sat African Institute 
of Vector-Borne Disioase, AMani, Tananiap, to consult vith
the Director, Philip Wegesa, andvwith Dr. John Reybold on 
filarlasis4 In>addition, Director Wae.s andGB.,Crs1&­are workiii as joint organizers ona syumposium to ,be held 
in 1973 on:"Vriability In Best African:Bloodsucking
Diptera as it Affects DiseasoTran~aission ", _We hope
that 	this syposium will bo supported by ICI sdnthat
it can be held Lu copjunction, with the East Africani Medical
Research.Council Annual Scientific Meeting, Kampala, January)
1973, This symposium should sorve to draw teoether all ol.
the medtcal entomologists In Rest Africa. 

f. 	Pe:'ionnel from MIXU hav6 viuited the last African Tropical
Peuticldes Reboarch Institute, Arusha, Tanzania,. to con­
sult ieith the Dtrectoro Dr,, Maleru, on construction ofi i A A 	 +++++++4++++ A'A;

< 
++++ 3+ +,AA+++ ++++++++ '_Y,4A A <A 4;A4AAA'+++++++'++fr ++AAAA++++AlAA+L -44,,.;++

+A + +w.4I: ,ioxveriziontel huts and field popuLation cages.A V A. ...AA .4 4 	 .. . . r ......... 4 A-A 4A A,, 4447.AAA$44A
A. ++ ,,,,, 	 A++,44 	 :2?+ .....h j ... A .. +A A A 44A,,4, /7++++ii++AAAA4 -<A+A4A;'AAAA4A4AA4A4 + 5+ + ++ ++++++++ + + A,,,,+ ++4'+ A 1 4 
+ 	 AAA4AAAA,4; A /4S:++ #++++++ +r!('+ + + 4A A A *4+>+ ++ +' + + +++ ++-!<+ + 	 ++ + +++t+:4,, + +++?.+++, ++ ?+G, + +++++i+4+'+ A/A++++++++,i++++++++++.++...m 5 +++,+ 

44++A44++ AA 4A + ++ + ' 
44;AAA 

++ 
+,4 

++++;++++++++++ o 
V<A+' 

+ A'4+++4 AmUiTfAAAA4A +i+A++++Al-.++++44++
CanuteA++ + 

Khemals,++A 4 A,4; 4444 

4; 	 4++ +<+++++A++ 
A444A4AAAA4<.4++;++<++"++<A S.- We-A areAA developing. ... *4+plans with Dr.AAA+j 	 A,.44 4*+++, 	 ++<<A Lectursr+ + 'Ao o4,4+<A44++:++++AAA;AA A m44,,- 444-4 A44 44 ++++++++AA++4AAA44++44in lutomology, University ofNarbfrajitsuy

+ mI+++ +++++ 4f ~4...+ +++:+++++ + +++++]+++A ++ + ++ D I + A ...... '4 A'A 4 - - ..on variatio.ra In morphology of Ago slsn at different444 4.4 A AAAA +4,44A<A.4[A,,A 
;+ 	

jA AAAAAA< ++:+++5AA? <A4A. j++4•++altitudeson Mount Kenya.	 
i4A 

4+74++)++: A+A+ 	 4AA4 
44A A4?4;AAAAA A 444444 Al;hi 4d .+++

'+? ++++++ i 444 	 AAA A , 4A -4+IA ~+!+++++ ++k+++++ --+k? 4444AAAA;+AA4-4444, 4A4+4 AAAAAAA44
* 
44h. Dr.IReuben tC!a-bop an insectSoneticiat and Head,4.4 ~ 	 <4.44 44,+jAA,4id<'l'4, Botany- 4+	 + '44AA4+<<+ 

aVis iting Professor at Nlotre Da during the spring of 
1973. 

Dept,p University of Nairbi# has boon~invited to serve 

i., Iun June, wv ere honored by a visit by Hr. Tovettp Miister 
ndtkdtoorpronlthEducation atrootespnoffor Ktn,'a,, Mr, Tovett toured the laboratories 
giocial-evoninS with~ MiU scientists. We had valuable dismoussions'On the training of Kenyans so teeniciane and 

4 	 ;4A Aresearch, aides, 
AA4A-A,.2< -A 

. . 
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'The budget for the, firm t year~o opeato is as follow ~ 

Expendituva 	 olf, rpoe Actual & Remainder
~t 

AT NOTRE DAME> 

I. alarle-s &.Benefits 18,960. 31,385. 25,071' 6314 -
2.-- Supplies,' 	 9,405 3,000' 1,114 18863. Dnnk Charges 	 1,500 500 19 481,
4. Tae, 	 20,600k 6o867 9,073 -2,2063. ndr ct U D 12 935 4 102 3,343 9 

45,8 ~38,620 723
 

6. Salaries Benefits 21,000 70000 4,605 2o395I.,, IHousingAllowance 10:800 3,600 3,380 220 a., Rental-Spaco, 	 12,000 4,000 4,521 	
,.9., 	

-521Supplies 	 79695250' 399 28910. Travel,: 	 12,000 2,500 2897,9

11. Capital, 	 28,905 12,00 9,2221 2,77812. 	 Indirect - ICI13 100.25
 

115,500 41,375 385a -2'807
 

~. TOTALt 	 258v900 87l229 77,'168 10.041, 

There are sevral reasone for the, budgetary surplus At. the end ofthe dAM year,, The most important of these to the, diligeh. wokb- rliausarmann to hold exipendituares, downs we awarewere of the pressing need.~5~J<.~.fora radistitn source (see bectionI7) nd needed to save mioney for it.---­I-The savings In salary of acientiesisdue-tothey factthat, Dr.,MoDonaldjoned-In September and Dr. 'Fanara joined inDecember, thus saving somn-
­

-~ '­
', months.' The'deficit in.trave1l'Is due to the large mont 0g travel requiredser 1,: to get the scientists'to the duty stationad to haveesnoush,consultants to get the project off to a proper start. The savings in 

- ->~ Kenya, salarist, item, 6,.wss due to, slow hiring and training of'a ­affl 'we-­did not ~want to start with~sfulit complement of inexperiencedlpeople.I I 

There ~were no significant budgetary problems,- , p -t" 

0. VORK MMA AND BUJDGET FIoKCU 	 &t - '74 t''-4 

~':'A jThA work plan for'the coming year 2 of the-contract)l ise IAM 1. The following are anticipated accompiahmeness« 
Projct(ft~ultion fluctuation) ?I~e gathering of data1 




.a~77will berminted by Janu~ary, 1973.~ A final reoe 7 
w on'the bionomica of A.~ aegypti in the Rabai area,,with 
Aacross, references to X. aegypti olsewhoereo1iiAfrica,'>l 

<-~-~~a< s hould be ready~b June, 1973, This infotio1'wil 

~ > 1;:<9~2~'Y -~<'~prvdda ackground f'r -the results of-cotuing 7ield7 
-­

uentI'-o ,pbplat1onaanipulatio ., that moni-
' 

7><> <~aaexperi 	 -Note 

2, poplaton wil 7~ontinuo throughout the year 
ithe -proposd-eper ina.7 .vlages.. 

''7'tPoject 

Projec - S (Life tableuih'ad bionomics). These projects 

be available by theend o f'97.l93V< Wl 
~aa 5 (Feral vs. domestic populations) aThis project isaProject 


a a anotyot far advanced far enough to Allow-predictions
 
aabout 
 termination, Howover, significant statements 
'about the amount of gone exchangeabetween the tvopopu­
lations will be feasible by June of 1973. '-

Project 6 (Chromosome translocations) We hope to produce

translocation homozygotes, with the Rabai genetic baek­

~ja~aa'aground,during the coming year. Chances of getting any
 
givpr. tranalocetion inthe homoxygous condition are4
 

hence, the date of termination of this project 
isunpredictable. ~If we are unable to develop a homo­

a~aasmall; 


7a77< 	 zygote In a local strain, we will use homosygotas main­
'7. atained at Professor Rails laboratory at Notre Dame for
 

a~a,,a arelease, 

Projects 7 and 8 (Genetic engineiaring and mass prodution)a, a 	

these projects have-barely started, we hope thataWahile 


improved and still improving efficiency of ouzr laboras­
tory technicians will allow us to carry out the neces­

a. 

eeycrosses for Africanimation of our marker and itrans­
location strains before the end of contract year 2. By 
 ''> 

June of 1973p Initial 	problems of mass rearing should'a 	

be solved and small releases will be made to test* lim­

ptrive aledap the release strains for 'translocations,

sterle mlesand markers. if the releases. are, success­

ful, the translocations and sterile males will also be-a 
a-a a-used to determine the reproductive potential of the in­

aa-~a <adoor breeding population under genetic stress. 
- Project 9 (Relese strategies) will only be started after
 

~ Ja June, 1973.
 

2. The procedures to be usned and activities to be carried out in yeara 
a,a2 a are similar to those of year 1. 

are three significant 	additions:a-aThere 

a.We propose to purchase a portable radiation source,
 
a~~a Cggium-l17g that will deliver? 50,000 r of gems per 

a7'''Glendalea 'a Calif.# oe 109-CS-i; $8200, inuitding " < 

'a <' 'aashipping). This unit which has a high safety factor#' 
a~~~ ' will be used both to produce radiation-steriliued males''" a 

for release and to induce chromosome translocation. Int­'a <'a 

tially, we had hoped to obtain this irradiator via the>747. a-	 a 

~International Atomic 	Energy Agency, Hfowevert-we have -'ja>0" 7 

i 



found that ZAA 	deals only wt ovrmneand woulda 
notbe bleto furnish apparatus or funds directly to\

ICP rLotispoet;I thopaLtpcontkol experi­ments with radiatin-atar ixd -oI -ustoeLsin p~tboauKt~ aditioi mosqui~dtoes have. failod,nd, teMalesan 
reduced~v o~lr, vayLrecat,research at Notre14V .,

~.Dame hi 'shown 	that h re' 
iief 

improved. We wish to'usea irradiation- induced sterility 
86- tvnessof resultinguialeirij "'uch' 

' 	 as a Mokr dtrie4fcieeso our releasedL 
males. ;There ioeven achance that they could achieve 
control. In our: ecpriments on radiation-induced trans- 1locatIonel we now have to travel to Nairobi to use an
X-ray source, irregularly available, at Kenyatta Jlos,pital. Malea often dLie intransit. Research would be,

greatiy faIitated with a source at Kill. Following

the'termination 	of this contract, thle radiation source
 
will 	be given to ICTPI, Nairobi, for additional research
 
on radiationeoffects on insects,

b. InFebruary of 1972, wo expect to have an additional
 
scientist inKill. This postdoctoral Seneticiet-bitchemist


7 would be amember of the Nil) team but would be stationed
 
at the ZCIPS laboratories in Nairobi. He would con-'
duct 	research on genetic variability InEst African

populations,of Asdes mosquitoes as measured by else­
trophoratic determination of isosyme polymorphiama. As 
part of an application to the United Nations Develop­
ment Program, lIIN has requested $20,000 per year'for4

four years (to FebruarypL1977) for this project# under
 

t supervision of G.B.Craig. The, proposed postdoctoralalready has been selected and Is In training at Notre
Dame. He would serve as a valunble liaison between HilU
and the lIIN home laboratories. Although his research
will; contribute markedly to the ends of the present con­
tract, especially In solving the indoor vs. outdoor 

- - population enigma, the electrophoresis project will not
impose any additional cost on the AID contract, 

ce 	 The coastal region of Kenya is so rich in insect life
and the laboratory facilities at KilU are so good that
ici11 has designated our center as its Coastal Research 

27 	 Centre, with Dr. Hlausermsnn as Director. There Is a
A' 	 good possibility that one or more additional ICIPI pro-..

jects will be based with us. Certainly, there to ample

space inour 14-room building. Such projects would share 
inrental payment end upkeep. One such project is under
Professor Philip Corbee of Waterloo University, Ontario#
and would 'be funded byth Canadian Government and the
U.*DP grant to .liih Corbot group, would work onecologY of Aedes Mlnl OLspecitally in regard to possi­
bilities for bio~loxical controt by a predatory mosquito,

lgxohvnLtgsbr~igalisoDr. Corbet has had many years
ofepeino ih.il research on Rapt African mosqui­
:toes., His interest in Txbvaht iseoeywt
our interests both at HSUV n t gr Dame. Additton,,of 
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5. Ae 
 budget year 2 (1 July 1972 30 June 3.973) .. 

,V- J- i il-- -

Year 2
 

Total ItA yCuExpenditure 	 3nta Curoosdrently proposd 

AT NOW,? 	 DAME 

1. $alaripm'a and Benefits 98,960 32j980 35,520**

2. $upple' 	 9,405 3,000 10000
. 

Bank Charges 

. 20,600 6,867 6867
 

.	 1 1500 500 500 
Travel 


5. Capital 	
aa 8j20L***


6. Indirect costs-uND 129541311 
 4,667
 

IN KENYA 	 13405,5 

7.Salaries and Benefits 21,000 
 7,000 7,000

8. Housing Allowance 10,800 3j600 5o544*0**
 
9. Rental-Space 	 12,000 4,000 4,000
 

ru. 	 1.Supplies 7,695 2,500 3,500
1.Travel 12,000 4,000 4,000 .12. Capital 	 11,000
. .28,905 910004****
W13. Indirect costa-ICIpE 23,100 8 025 ,2
 

115,500 4-$,5419069
 

TOTAL 	 258,900 8-,783 97,824
 

3: plies:*Note carry-over of $10,041 that vas 4 not spent Inyear 1,making a total
 
available, inyear 2 of 97,824..
 

**Salaries and beisfits of 3 scientists plus 2540 for half-wtime services
of bookkeeper-managerial side. 

**Purchase and shipment to Mombasa of portable Irradiation source, Cesium
-137. 

*h** Ratio in housing allowance of 3 scientists to allow them to live in

Nyali, close to MBU laboratory.
 

W*** For additional vehicla plus mass-rearing equipment plus additional.

microscopes and environmental control apparatus,
 



H. APPEDICES
 

1. MBU Work Plan
 
2. MBU Staff List
 
3. M(U Progress Report, July - December 1971
 
4. Population Monitoring Program, Rabai
 
5. Description of the Rabai study area
 
6. Interim Report, Project 1, lausermann, Population Dynamics 
7. Interim Report, Project 2, Hausermann, Life Tables
 
8, 9, 10. Interim Reports, Projects 3 and 4, Fanara, Feral Populations
 

11. Interim Report, Project 5, llausermann, Genetics
 
12. 
 Interim Report, Project 6, McDonald, Chromosome Translocations
 
13. Mosquito Strains at MBU
 
14. ICIPE Organization
 
15. Visit Report, K. S. Rai
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ANNE 1 page 2 

jcsMUStaif Spin offs Consultants Supportive research atUND 

Genetic Hausermann * e uat ri :Host preference.Trpis 

relation 1 field~ Release ~ Crovello 
,assistant
between strategy Craig Crovalloj laboratoryindobr,anC part time 
 McDonald life tablesoutdoor~> I lab, R~aipopul~ations assistant Kilama Crovello :speed of 

part tim development under 
light regime&~
 

Kilama (Univ. Dar as Salaam)
 
*Vectorial capacity
for saurian and 

' 

avian malaria and 
filariauis 

Finding, McDonald *Crovello Rai and associates
translocatio-ns + 2 lab. Rai 
+~production~ of assistants Craig
'homoaylotes 

,' , 7 + - + + 3 : " '? + , + 4 7+ , -4 : 

St .+44K-!+?-,- -"K+4 ' Ki:;i i+ Ki4i'+ K<' @ ' 
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+" " ~ 
++ 
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+ nseotieedes, 
for village 

4 ­

isolation ~- 44'­

tPr~ItlY responsible 
4 ' 
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HBU StaffList June 1972
 

N~ame and position 	 oka~rsn tg Til Special assignments 

D.Walter.Hausermann Population dynamics,' dispersal, 
 ~ Deuign and fabrication ofAProject Leader 	 distribution of A. aegypti in lab, furniture) cages and
Rabal location, collecting kits 
Sampling techniques, marking 
techniques,
Description of pale and dark form 
-
of A. aeg5pti and genetic analysis, 

­

,Dr. Paul T.McDonald Construction of tranalocations and Design of lab. furniture
Cytogeneticist genetic engineer'ing of stocks for 
 and cages

released,
 

. Manipulatino
Dr.Denanra 	 aeyt Design and fabrication of
Ecologist population by, mngent -of 	 collecting kits and field-

-larvalhabitats, 
 laboratory
2 ~-~ 	 Habitat descriptions, life table 

studies innatural environment.
 

.Joseph D.Arende Rearing of field collected material, 
 Draftsman
W Lab. technician In future also mass production.
 

Sfor'project- -

miss Rosalla Chesang Maintenance of field collected Care for mice and other
Lab. technician strains. host animals jointly 	withfor project Care for genetic crosses, r an
 

Mr, David Mains Maintenance of genetic marker for mica end' other
-Care

Lab.- technician atrains 'and trantlocton stocka. host animals jointly withSAssignhd to Care for genetic crosses. Miss Checang

Dr. McDonald
 

Mr.,George Tsuna Maintenance of genetic marker Preparation of mosquito

Lab, technician strains, Jointly with Mr. Maine cages
 

Mr. Steve Wanohi Care of house and garden.
~Caretaker 	 Assistance' In workshop. 

~Mr. 4Julius Mandandu Routine monitoring Of A, AGavotL Driver
Field assistant in Rabat location. 	 Climatic measurements In-supervisor of-- -(relative density maaurements) SimakenL 	 4' 

-0.i helpers Re) Oslo o' rmente,
 

Mr. James Riamba---- Routine--monitoring of. Carpenting 
 -

Fie4ld sietant (stand Ln for fliandandu or Kongo)44 
­



ANNEX 2
 

MBU 	Staff list (contd.) 
 page 2
 

Name and position 	 Field of work at present stage 
 Special assignments
 

Mr. 	Douglas Kengo Routine monitoring of A. aegypti.
 
Field assistant Release experiments.
 

Mr. Samuel Mburu Life table studies.
 
Field assistant Releabe experiments.
 

Mr. 	Livingstone Ndenge Life table studies. 
 Climatic measurements in
 
Field assistant Release experiments. Mbaa (near Mazeras)
 

Manipulation of Larval habitats.
 

Mr. Robert Chai Mosquito catcher for mark-release-

Casual helper in recapture experiments.
 
Shauri Moyo
 
2-3 days/week
 

Mr. Stanley Karisa Mosquito catcher for mark-release- Climatic observations in
 
Casual helper in recapture experiments. Shauri Moyo, 5 min./day
 
Shauri Moyo
 
2-3 days/week
 

.Various casual helpers 	 2 mosquito catchers for each of the 
four sublocations Simakeni, Canga, 
Rabai Mwele, each pair working one 
morning per week under supervision 
of J. Mwandn-"-:. 

Landing biting catches and handnet 
catches for routine monitoring of 
Stegomyla in Rabat location. 



--

Te MosquitoBiology Unt 
 BUofthe International Centre
of insect.Physiology and Ecog IIP)
0 

Program. Report No.- 2.July aDecember 1971 
Resear -hStaff inMombasa
 

Dr. Walter Hausermann Project leader
 
InMombasa since July 16.
 

Dr. Paul T.McDonald :Geneticist -Cytologist

InMomasa since September 15.
 

Dr. Dean Fanara :Ecologist
 
Expected on December 27. 

Consultants 

p 

Dr. Eugene J.Gerberg ;Advisor on organization) equipment and mass
 
production of mosquitoes.
 
On visit from October 31 to November 10.
 

Oblectivas for the first six months 
1.Installation of laboratory and insectaries, Procurement of equipment.
2.Employment and training of ancillary staff.
3.Description of study area. selection and mapping of field sites.4.Description of local Aeesagj 
 t populations. Colonization of feral
and domestic stroine for enet ic-analysis,5. Incorporation of tranalocations Into genetic background of local populations.6. Develop schedule for routine monitoring of population fluctuations byrelative methods.
7, Mark-roease-recapture experiments, absolute population estimates anddispersal studies. 
1.Installation of laboratory and insectaries, procurement of quiment 

initially itwa planned to set up p laborstory ina residential houseprovided by the Division of Insect Borne Diseases (DIBD) of the Kenya Ministryof Health, This building was located close to the Mombasa Airport and justat the time ISU moved in,Xenya docided to expand its Mombasa Airport. Unfor­tunately It was only November wehen the final planswere worked out and It becme for the airport extensionsobvious, that the prospective laboratory would 
be cut off from any access by road. 

Since then alternative quarters have been found for MBV. 
 A lease isat present Worked out and It ioexpected that by January lot MDV can moveinto'its final quarters. 

Noe to the uncertain future of the DI5ID house very little had boentuveosted infixed installations. The major efforts so far have been made inassembling the necessary tab furniture and insectary equipment,. 
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+*~At, present I4BU is, sufficiently equipped to maintain 20-30 different 
~mosquito-strain.,,ona a routin basis.sj Simultaneouulyye,can alsa jcope-with
50-60 larval or egg collections from the~field.' 'For geneti.c crosses there, 
are also ample cages (pn n alnsz)available., 

>A. first shelf for mass production of mosquitoeu:(120,000 at a time) is 
at~present :being constructed according to the instructions loft7 by Dr. E. 

SGerberg, The necessary egg masses for mass production canbepoudan

time without interrupting the routine operations. pouday
 

Inexpensive equipment KBU possesses at present I long wheal base Landrover.
 
We will purchase a second one inthe near future as soon as ICIP obtains customs 
clearance. Further, HBU possesses one high powered microscope equipped for 
microphotography and one dissecting microscope. It is planned to purchase a. 
second dissecting microscope for HBU soon. An additional dissecting microscope
isavailable for use but the private property of the project leader. 

2. Employment and training of ancillar staff
 

Inview of the large number of unemployed youths with school leaving

certificates it was decided to recruit our field assistants among them. 
Employment' followed in about ~.monthly intervals. This, permitted to~introduce 
the newcomers* to theira tasks with appropriate personal, attendance. According
to ICIPE regulations ancillary staff is employed for a probationary period of 
two months after which an ass istant is confirmed or dismissed, according to 
his performance. At present. four people are working for HBU under annual 
contracts with ICIWS. One parson so far had to be dismissed and one other 
person is -still on probation. As soon a Dr. Dean Fonara arrivesmre essdeine 5 c it i+.....is plannedbouday i r b th isohyt.. he cmat es....ribed....to employ one more person, bringing MEU's ancillary staff to s total of six., 

For field experiments as wall as for the routine field observations 
various numbers of local helpers are employed on a'daily basis. Those people


*Z?+... .a++ ,+ + +++n+t+:, ++++
will serve as mosquito catchers and also act +~as +a . o +U +zc ++i,:mediators with the local
 
'+
 population,ii© without~ whose ++ i 

+
++htour work wouldi d be +impossible.,o....... ii+ At present ++
'4++ ++++~ m cooperation+ ? +6 r e d +++ +1+:+++ 

F' MBU . p'>F k~i ph +dt * l m.++ d +++7 lt ~ii + i ha d i+ .+{++ ++ -+:+.',a 
has 
......... 

6 youths working between 4-6 days per month against daily++Usalary.+h .
FF~....... ,cosc<F'+ a Ui d ' ++++(
i 'd+'dl..... a F'...2att~ ild + '.n:+++++O d p a+:.+in addition two youth# are contracted to record the daily rainfall and the+++++eecon+-++leeec
,rocop+:a.£6 d+ai+FtS
daily +i.kmaximuma and minimum + ++ atb~'a+l.+ ' (aselected++;+++
+.+ ], ++e ++ temperatures their villages* ++ +0+ +h oFe} F'a.aF++:field++++:+++sites).+++++?.+ +7
The number of such people and employment days will increase once the field
expreriments. start on a larger scale. 

3.Description of the study areal-selection andmaDpina of fid-sites
 

The coastal belt of We is rather uniform inits ecological potential.
Itruns parallel to the Indian Ocean and is some 20-30 km wide. Its western 

tzubhnii tosemiarid. Ilie year starts hot and dry. The change frc. N,. 
monsoon to3.3. monsoon brings hayrains in April and Naoy. June to September 

~>~ are the coolest months of the year, In'October with 'the change to the 11.3.wasonhet thstrp uildng p ag~n.Ocasional sh or occur froJune to Deem~ber, The climax vegetation to wooded grassland with patchas of 
forest. Adjacent to the vast liar the arid Hyika or Duruma low belt with 

< thorn bushaend grassland- Mgo almi is con in"the coastal belt only.
and rare found inthe scarce .the..yk ..at..n.s of . 

http:basis.sj
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The coastal belt isdividad into two distinct subunits: 

Va. The castal plains are characterized by vast sisal, coconut and sugar 
cane plantations and 'cattle rangs aI g little space for sub­

beacheis,: various industries, and the plantations prou,?d. employment
for a large part of, the population, 

bi The foot elateau, a'gently undulating country with river# and gullies,
inrahr os ouatdIfsbisec farmers. it ischaracterized 

by largo irregular stands of coconut,,mango and cashewnut. some hillorestsiand gullies:are still covered with patches of original forest.

Towards the coast as well as towards the arid Nyika the coconuts give

way to grassland. 7Cattle and goats are coimmon everywhere. The staplo

crop ismaize. Bananas and pineapples ate unexpectedly rare.
 

The A. aegypti populations of the Kenya l')Att are rather unique =nOng

those of East Africa, in that the species coimmonly
I.# found breeding indoors 
Incontainers for water storage (Taodalo, 1955; Van Someren et a1., 1955).
 

our surveys to various parts of the coast have established that the .frequenicy of indoor breading varies with the locations. So was no. indoor
breading observed amonpg the newly settled Akamba people inthe Shisaba Hfills 
or the Digo people inWale. Only occasional indoor breading vs observed
In Duruma homes at tho border between the coastal bolt and the Ilyika. Indoor 
breeding, however, is extremely common aong the Rebel, GCiema and Swahili
in the road trngla Mombasa - Mariakn - KLLULi (Figure 1), T1ho distribution
of indoor breeding seems to bo related to particular water storage habits. 
easy access tofeh ae doe o o ::iatiorbrongu~t rather 

serves a different purpose. Consequently each container to depleted loe
frequently. inthe arid HyLka wihero water inrare, one water container 

.forserves often the inhabitants of several houses and is depleted and refilled 
almost daily. in the water rich Rebal area three containers par house, are 

.. quito.c n. One isfor drinking water, one for cooking and one for personal.hygien or as reserve. Asa result the Indoor breeding density Isvery high
 
(Oreasu indices of 100 or more).
 

That indfoor breeding can easily be eliminated by a more frequent water. .... 
exchange is dumonstrated by the low incidence of indoor broeding around Momasa,Airport$ where the people are instructed regularly by staff of the Moambaua 
Municipality and finud if they arc found with mosquitoes breading Indoors. 

The main study area so far solected lies In the coastal foot plateau
'along the road from Masnars to Rab&i (Figure 2)over, a stretch of about 5 km.
The area is quite densely populated (200-300 inhabitants par W.). The houses 
r sarranged In clusters of 5 to 15, Along the road the@ clusters are dense,. ...100-200 a apart; farther frthe road they ate scattered more videly, 500 a

and imore apart. Sven moe isolated clusters of houses are found alog the 
IlariakanL Kaloleni road to the vest, 

The arrangement of houses: Into 'clusters soems to be Ideal. for all sorts 
of ecological and genetical studios. Depending on the requtrements partcular 
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experiments can be carried out across savera1 adjacent clusters or in a single~>~
isolateon 

8 O ilarconditions ca41 also be found in the c t.teoaa
nortk of Mmasa.ySo" far0 -hovevr):no particular site's havo'be~n' Iniiv-tisited ''" 

-Different' conditions are found closer to Hombasa in the area around~the
'i>-'-~airport.- There 'the only breeding occurs outdoors; Indoor breoding being pro­

vented by regular source reduction. 
"A'""4, Deserittiono local A. scavoti populations. Colonixation of domestic and~ 

The aagyt of the Kenya Coast display a great deal of colourvariation
(Van Someren a&.* 1955),~ Two forms are distinguised,, "dark"' and 'pale",p

~' ,A 	 which 'differ also in their behaviour. The*dark forms occur ssentially out­
doors while the pale forms are breeding and 'biting indoors, Despite their
 
different haunts, however, the populations are not completely distinct.' Even

the two colour extremes can mate, with~ each other and are fully interfertile.++++++thor..iji .. 	 A '{' '-i"'"''> ++d ! A'n++ '2+ii1....... ..... + +
P. 	 KMoreover a whole range of intormed Lato colour forms can be obtained by appro-

> 

priate selection and crossing ofstrains collected indoors (McClLland, 1960), 
' 

in the present investigation several of MIcClelland's Interimdiates have boen 
A found at varying frequencies amn larval samples from indoor an well as out­

p door habitats.
 
The extreme dark form, A. RYaaes.frou (Mattingly# 1957). race&­

nixed by its first abdominal io'afteij-ing has so far been
og oiiit-oy"black,
collected frd outdoor habitats only, These habitats Included steps in coco­
nut trees - probably the most common habitat for Asdis on the Kenya Coast ­
treeholes and seed pods, but also tires# tint ancarthenware jars. The latter 
are occasionally installed at the foot of coconut palms to collect rainwater. 

A Outdoor larvae may thus be transferred to Indoor water containers after each rain, 

Associated with the larvae Of A.-.... ssp...fr ware usually
specimens of the type forms predom inantly darkp but occasionally displaying
paleness on thoru and abdomens Indicating the presence of the mutant alleles
gold and spot. 

In larval samplas from Indoore, pale specimns displaying the various
alleles of spot abdomen and pals abdomen were dominant and tncluded secimens
of a paleness which was nevoa ecutered in outdoor habitats. Type form
specimens including #am rath~er dark ones, however, wore obtained as well. 

'A'" During the cool dry season of thle last months up to Novembe. outdoor 
breediqg ws ratherwara, The 'sporadic shovers of the period d=e aarl 

~'-'.. not permit tie 'lavo teodevelop but ware detrimental to the quiescent eggs,-
of large numbers of larval habitats by---- induiIig batching. MiPraculously'7'++ these A' ++ +++' '-,'--A-A' '-	 7"++++

hbttreceived spain, *gUsafter drying out#, 1.9, outdoor oviposition was.'75 "'-'7 " ' , -	 Astl going on, although no outdoor-biting was recorded., Indoor breoding on 
-' 

the ote band continued all the time, unaffected by the ocosaLonal but limited-A''> 	 'A7'A '4"-- " -+~A'-' atastrophosa caused' by -cleanins lhousewivas- alerted -after' our visits,	 ) 

- - -	 - - - - ' 7A"'+ 

~ '<A'~"" -~"A"--~>A'-,' 	 >2AJ 	 +'4?1 4 

A' -
A7A"4'<""i'" 

-	
' A'"' - ' 
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Location Rabal - Main Study Area 

-,. -. - ." 

I I I - .. "
 

-,/ - ..- , . 

4 ,P.. "% too,, 
14.% 

.' / '" !~d :.4e~ . " I".,,"~.A~ /"" A 41i ,j" ,, 
. ' 

" 

A 1lot 

,439* 3 'Em 

..... 10 ,m, - >....%."
150' m( , , , ,
 

0 1 M 3 450 



~~'""A 
NE 3"~ pagA 744~4-

~~~~For~~~ in4 exeietgeeicc o a ouainbedngetrl4 nor 

aeriet; inne
F-oultorn -- t-indoor-bodsgad-ht-tedr.---­contrl a oplain redigentirely-
* _ woulg, besp idoled t e ituary the
ideal,,ie no ouesyvo~lnarbly


real isoe bntrmedigeporumts eemjrt? 
4y


haexpltil botheaologcaeniches~
 
" ~t v4carious~1 outetsoo badianelpopultons dlwetee thedioinuais.aees
 

~'Altog t itrodcioabl thf etrem thefoe ioortn
gnthe paleempoetso

toknw hseletiv poreossudes ena ehaou voll goly,iisg e
itta separitely
 

of pale and dark, Genetic analysis of field collected strains and release­experiments with genetically and paint marked specimens will thus be the -next 
-Varioussteps. indoor and outdoor strains from different villages have beencolonized and are available for genetic analysis and the introduction of


genetic mechanism.
 

5. Incorporation of translocations into genetic background of local population. 

Newly established strains of M001AJA (collected inoutside waterdrums inTanzania) and SHAURI ?40Y0 (collected' indoors Inwater containers infield study* 
 area) provided young adult males for Irradiation, The males were irradiated to2500 rods or 3500 rods and progeny from these were tested for the presence of
tranulocations with a RED (re/re ; #/a ; bit/blt) multiple chromosome markerstrain. Sxtranslocations wore selectedafor mantnac 
against thebakground of the RED marker strain. All were produced from 2500 red treatment.. .... 

Lines of five translocations are being maintained and crosses have been
made to produce homozygotes where possible, 
 The results to date Indicate thatone of the lines, AT(I:1')c, has produced viable homozygotes. (Table 1) 
... inYoung males of the KAZERAS strain (collected indoors in water containots


In have been irradiated with 2000 rads, 2500 rods ad 3500
feldstudy area)
rads and their progeny will be screened for the presence of translocationsagainst e multiple chromosome marker stock, ru/ru ; Si s/Si a ; bltlblt. Theemphasis is to be placed on selecting large, numbers of easily maintained
translocation heterozygotes with subsequent continuous searches for homoygotes,
 

M~arkers are currently introduced Into a ?4AZIEtAS strain to produce anessentially African strain with suitable markers for selecting and maintainingtranslocat ions. In the P2 generation are re/re ; s/s blt/blt and wh/wh$I blt/blt. The stocks of wh/uh ; Si s/Si a min/min and ru/ru; 
1Si/Si a 

Si s/Si a ;mmn/mmn are being enlarged in attempts to make them suitable formarker strains as well. 

6. Mutine mitorinx ofpopulation flctuationsby relative methods 

For field experiments planned in the course of this investigation it
seemed important to have sufficient information on the population fluctuations
of the natural populations prior to any, interference. - -
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Table 1 Translocations'availKable:->'Q 

Translocat ion origin 'Crssover units for Test for homozygouity 

AT (1:2) a KWAJA M 2s+ (4.5)~ in progress 

AT (1:2) b HKWAJA re+ 8+ (2o1) none in5th generation ~ ' 

AT (1:3) ,a SHAURI MOYO M blt+ (9.8) tested
.	 .not 

AT(0)bSWIMOO re+ wblt+ (0.7) none InSth generation. 

AT (1:3) c KKWAJA re+ - bltt (3.1) homozygotes in4th 
generation 

It was therefore decided to moni~tor A. ae cit for the study area on a
 
routine schedule. The methods applied are' classic:
 

1. Relative 	density of biting and landing adults 
2. Frequency of breeding
3. Frequency of oviposition	 

. .. 

The procedure, somewhat complicated by the presence of two more or lessseparate populations, Includes the following monthly censuses: 

Indoor-populations . . .. . ... 

~~4 1. 	 House index and Brateau index for 100 houses from at. least .25
 
different, clusters of houses between IKombeni river and Hazera#.
 

<'42. Overall indoor landing'.biting rate from cm 25 houses with indoor 
breeding In at least 10 different clusters. 

lach house 	visited by 3-4 field scouts for one hour . 

~4~4 tdoor nopulationt 

9,1. 	 Landing biting rates measured on ideally four different sites of 
the study area in 13 h catches (6 s.. 7 p..).-	 . 

Teeoutdoor catches are not yet fully established because thereis practically no outdoor biting at 'resent, It to planned to
 
17 limit these outdoor catches later on to the peak biting hours of the4'
 

4 ~day* 4: 



A.Frequency of brooding~ r 

f 
s 1for mosquito From each habitat up 
I~~available 50flarval ha1bitato of-any kind cnann ae r 

,ip1@d 	 larvae~ once-per month, 
-- t -raf.-e s2-ara5. 0I.rvae-are- colle ted' nd.-raised-to ­

atidlts fori identification., The-number of habitats positive for A. 
seyt and~the ratio of A,,:aegyvti ~to other Aeh rare then'determined. 

3.~, 	Frequency-o'o vip05LEOn 

The~rqec of oviposition is determined by ovitraps set for 2 
days in 5 different areas,* However) December is the first month 
that this has been carried out and the results are not yet available,
So~far each month 50 larval habitats have been sampled for Aadea 
eggs by scratching out~the dirt and flooding it, Besides A. 
(Ste oial) ae ti this sampling produced also larvae of A: Qs-) 
________A S, metallicus, A. (S.) heiachi, A. (S.) vittatus 

A,.S:) calcestusp A, (Aedimon~hus) havorthI A. (Dicarmia) adersi 
an Finlaya) uwn. 

KThe results of the routine monitoring are presented in Table 2. 

7.Mark-ralease-recaptura-e expriments, absolute-population estimates and
 
dispersal studies
 

No 	mark-reloase-recapture experiments have been made so far. 
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Table 2 : Results of %outine monitoring
 

July August September 


Climate
 

Mean max. temperature 26.9 26.7 28.2 


Mean min. temperature 19.5 18.7 18.6 


Rainfall in mmn 
 62.7 12.9 25.9 


Indoor populations
 

House index * 	 63 
 64 78 


Breteau index ** 89
71 117 


Landing Y9 per manhour / / 1.41 


Outdoor pppulations :
 
Breeding (7 pos. habitats)
 

Larvae / 51 1 


QUIercezit egft) / 
 / 16 


7. A. 2aLyI of all Aedea / 59 32 


Landing ,," per inanhour / / / 


* 	 HIoutei Index No. housell with indoor breeding 
B*llreleau ind.,x- No. indoor water containerts with 
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October November December
 

29.3 31.9 /
 

21.0 21.4 / 

7.6 21.6 / 

77 76 93
 

112 11" 144
 

1.25 1.53 1.41 

/ / 46
 

42 26 /
 

85 56 52
 

/ 0.01 0.01
 

among 100 houe.n tiurveycd 
larve per 100 houewa surveyed 
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22~2	 22.S.0*P. 1
2 

Routine mniorn ofA aaxvpti in ARabai loation j~ 

j3~osatonsofr ucon&t oiu oor ~ppl

tiona in relation to environmental'factors like rain, temperature

and humidity and 	inrelation to other mosquitoes. 
 2 

2~ethodsM~ :Rel~itiVe density-measurements based on adults, pupae, larvae and
 
oviposition.
 

~Area under: The area under study is depicted on map 1. It iodivided into four
 
studyz sublocations for samupling. The sublocations are called Simalcenip
 

Ganga, Rabai and Mtvele,
 

Each 	 sublocation contains ten sampling sites, houses> for indoor 
aeyti and sampling routes for outdoor A. aR ti. At each 

2 2sublocation the samrpling sites are designated individually con­
sidering the spread and size of clusters of houses and the topo­2' 	

graphical structure as well as the vegetation cover,, 

P.rocedues 1. Samplinst adult mosquitoes 

1.l.adoor captures of adults are made as landing-bitinj-catches
in 10 houses per sublocation. The houses in each sublocation 
are numbered from I to 10. Two uin start their indoor capture
round at 7 30 Ii and terminate itat 11 30 h. They spend 20 

* 	 minutes in each house and have I. minutes to got from one house 
2 	 2to the net The cpue r aei iieua n h ue
 

put Ino bag marked with22the number of the respective house.
 

1.2.Outdoor captures are made with the haudnet along a route criss­
crossing through the sublocation~ and visiting the four sites 

- with the densest vegetation cover,and the heaviest shade. Two 
2men start the outdoor cpuernda 30hndtrminate it 

at1 3 b.The mosquitoes caught within each hour of the morm­
22 in$ are put into 	separate cups labelled 1 to 4. 

2. Sawlins larval and pupae 

2.l.Zndoor sampling is carriced out in the same ten houses per sub­
222'location as the Indoor 1&tding-bitifi catch. go for,& ot 

A -has been 	 the only mosquitv found to breed regularly inth2ndo 
22 vater pots. No attempts are therefore made to verify this for

each 	container found positive with larvae inthe course of this 
routine WfLtoring.2 2 

22~2222After the lauding-bictang-catch of the morning ene man visits. 
2 22all22 22 ton houses of the'sublocation again in the afternoon and 

<222records 
 the umber of water pots with water and the number of 
2 	 2~K-'pots 	 v4th larvae per house. Hie then proceeds to cab with a 

2handnit 	 222and 'Countall 4th Ineter larvae and pupae in one designated 
22:~ ,22 Container oft each house. The igrsaetnrcoddndthe 

<2. $22~722 la~~nds2 pupdoie 	 ,lcdaanThis afternoon inspectin Is 
2<1222~2 ~ "triedG~L4@t by one and takes about S hours.oqj< man 



- -

-- -

2.2.0utdoor~~~~~~~~~~in maesmlaeul sapln it h norsml
 

coon-. .. #tp$f-- 4 t*47-hol4 -- T -- tire, -L,DO -w-hab 

22Othios saingmaadedts~uteroutinewithpeteindo). aml
 

byeafsecod man.t He isigt 2 desgted handat numbered fomoo 
larval20habitats.fo ehhabitat, seet 

4~~~o 

weha iohtcnsidaerain 

ofar ten h oi8 poitideofvhabitatsr itonushk d ollecermu 
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Description of the Loato Raba 

The L.ocation Rabai isan adminsrtv ut~ fdsrc eaded 
Wby a1 chief.; Itexvinds along the Materas-Kaloleni road'and isbordered by 

steep s ~es nSE and the ariakaniIKaloleni road inthe WW. The NE border 
--steKmei-ivrn-h W-odr h obs Nirb-o .-The -area-of­
approximatey 35kmZ is~inhabited by about 5000 persona, half of them children 
under 15.years. Most of the people ere subsistence farmers with coconuts as 

~an additional cash crop. 

Buildings are mostly rectangular with mudwalls and thatched roofs. Often the
 
.audwalls are plastered with cement. Asecond type of house, called traditional,

ismade entirely of thatchwork, either with palm leaves or grass. The houses are 
usually assembed inclusters of 5-15 and belong to people of related families. 

SOften there is piped water to such a villa;. with tap or two, from which every­
body~colle-cts the water for storage inthe house, The distance between clusters
 
of houses varies. Along the road to Kaloleni these clusters are, closel farther
 
from the road the villages are more scattered.
 

The vegetation cover of the area reflects the transition of the semiarid
 
coastal belt to the arid Nyika or thornbush-grassland. The steep slopes and
 
hills to the Coast are partially covered with primary forest. The gently

undulating country to tl'e west of the coastal slop Lx covered with grassland
and native palms as well as planted coconut palms. The palm groves are thinning
out to the west and are finally limited to a few depressions, which hold the 
water. The Ipalmigroves with mango trees are densest towards the forest area 
near luni (see map). 

* The understorey vegetation inthe coconut groves in $rasa, often replaced
Wby the weed Lantana due to overgraxing by cattle and goats,* During the short 

rains from November to early January and in the long rains from May to September
the peasants plant the staple crop maize. Cassava is also quite common. Rice
is planted only exceptionally during tho long rains. Banana, pineapple and paw­
paw are rare. Bananas are almost entirely limited to the narrow gullies on the 
steeper slopes towards the coast.
 

Whether the scarcity of banana and pineapple - and with ita scarcity of
larval habitats for odes(Stagomva) simpooni - reflects a drier olimated
 
comepare to places$ era these plants are comeon, or simpily a lack of interest

of the peasants Li not clear. The question will be discussed with memibers of
 
the WHO ade Research Unit in Dar as Salaam, where banana and pineapple are
 
a common1aIitst for A.simfoni,under similar climatic conditions.
 

The density of the huaman population with about 140 persons per k2 
isquite high. Th a almost the whole vegetation cover and fauna of the location 
are under intensive Influence of man. However, two areas of primary forest are
still left as forest Reserves at the BE border In the coastal foothills, one on
Sanygundo hill called Buni or Kisimani Forest and, one along Kombeni river and on
the hills to the NZ, Primary grassland with thornbush (Acacia spe..) and palms
of the loners Boasy and Hyehoono iafound to the weseri~border of the 
location, 

To describe the habitat relationships of mosquitoes the term domicilary.
peridomiciliary and extradoiiliary are used. Domcilary isa mosquito wehich
breeds and bites Indoors. Perldomiciltary are the mosquitoes, broeding and biting
'in areas, where the vegetation cover bat been altered through cultivation or 
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grazing. Extradomiciliary are mosquitoes breeding in the few areas, where
 
the vegetation cover has not been altered to a great extent by man.
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Interim Report to Proet I 

Xitlt Rotinmontorig o A. Wtiin Rabai location 

Rsosblt:W. Ifausermann 
V. 

~PR~oaa and methods aplied 

The purpose of the project and the methods applied art. outlined In aSrtef manual handed out to MBU staff involved. A copy isattached (ANNX £4Of ANNUAL RISEARC11 RZFofRT). 

9Comae of~ -roiAlt ad anral come 

<9,. The project was started In July 1971 with Oo man smpling larval hebi­
-at$forIndor ad utdoor populotions. From Aulust onwrds lending-biting4 itchas were added and inm lDcembor ovitrap collections. were introduced. Until1-han the project was a two man one weekpr month affair. Alobservations weroof a qualitative nature rather titan quantitativ, and variouzs sampling methodswe*re In trial (Prograts 11eport No. to AHNEX 3). 

In January the project was expanded, for 1it was thought that quantita­.ivdata on lifetable parameterv could be gathered simultaneously. By theca~d of January the proj~ct wsestablished at its-priesent level and by April0eo personnel involved was reasonably proficient In its tasks... 
The onset of the rainy season In May brought substantial increase In their load of the field staff and also of the laboratory$ where the field col­:acted samples had to be handled$ Unfortunately it also, becam obvious that thefLtd staff, could not maintain the level of efficiency and accuracy required. 

'Onthelabratryend the amount of work increased correspondingly such that Itintrfeedithater rojcts Idecided to reueteproject to the levelit was originally meant to be.# 
, 

-

All routine sampling in this project wa's carried out in domicilary andperidomtielia ry conditions only. No censuses were taken In the forests or thegrassland to tte west (extradoeiciliary conditions). 
Reu~ltsi 

The information collected on fluctuations of A. lgt in domiciliaryS and peridomeiliary conditions are presented in table Ia +gb and figures
Iand 28 

Domiciitary populationst 

According to container and Brateau index the overall population densityof the domiiliary A.82oiseems fairly stable throughout the year. on theother hardWveek by week i1QrVationa in single houses demonstrated that these 
~e'~wa bpu*Plat%.ns fluctuate ~widely, mainly due to interference withthc e vlhaias by11M Thean SiI 4atch~a' show, some fluctuationsfrom~ ~ ~ aswektek h# luctuations cagain ~b partially attributed tohman~ictivIties. for Instance all n svllagea maybe cooking in. their< " 

,91 

'' 
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~~~~stable4n~~~~slmost indoor popuati1onmabexpindvthfctht"Ti sav~o nood to~ distn 'isM betw oen apolein door adark~ootne out 


Someren at.al IM95). Al Toeuiialo orkeod inanarea closers to-the coast~<,~
thanRabat. Thisyaire(is rbsni~od surveys we lave foundtatAore an4 inj 

aevt of the t~ype to mbrooda also i1n iter drum~s and smallrain'wataer
cystorns in the backyards of houses* :Tus 0o nera­car& o getnnt 

Ilse from thejjconditionsprevailing in Rabat fo the wholoof tho'Kenya coast.
 
outdoor breading type fom populations twf4st along the,Tnwxania coast and may

Voll exist aloing the Konya coast awell. 'Population fluctuations'of the
 
type described by Teesale (1955) have recently been described by Trpis (1971)Y­
~rrth6 Bugurunt population ini Dar ev Saam. And thoe..ndoscribed by ~
 

fTeedale (1955) A.,aagyptt akes use of Indoor larval habitats without bein8

t'otAll adapted to Indoor life as tho piopulations Ln'the Rabai area.,
 

That an A.aeggpt population totally, Adapted to man s permanent water 
ntonrs is almost itoble throughout the yeinr hw also been described
 

rocently by, Shoppard at at. (1969).----


The sampling methods used frIndoor populations, counting containers
po--sttiva for-breiding an~d landing-biting catches gave satisfactory results, 

, 

4 d shall be~ continuied for anoth~er 7 siontha .HKasurins the pupal output In
 
~*ecedhouses on the other hand gava vnaatddfactory results and wll not be
 

continued within the fram of project 1. Special observation cerite of this

kind, however$~ will bo carried out under close suporytoion within project 2. 

The sampling methods for ouetdoor populations gave emixed results. , ­
position traps, a lodification of the CDC trap (Pay, 1968) ade of a tin can 

- ­

painted black, proved to be a very sensitive and precise tool for oviposition

sampling. The method Is simple and----use will continue until, January 1973.---
Onrvatinn and ssp-Unx of natural, habitats to loe accurate than the use w

of oviposition traps. To work out the species composition of a large number 
of~ positive hait~atestoetremely laborious and subject to bias and w11,1 not :
be continued. Counting the pupal output of selected larval habitats proved 

­

v"--to be too difficult for the field assistants and will also be discontinued# 

j~~3~andHidnet catches yielded very' ltow numbers of A.gt I -Aeneral.'bae on the results of U~sadale '(t958), however, eut r -h 


not~ that tinexp otad, espectatl itthe Limspent on catching Is considered,
Itandnot catches outdoorawill continue an a month to month basis dependant'

01v the efforts to be spent on other "projects.
 

4z- ii~' 
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- ~~~Inter'im Reor to Prjet 

Title:* Constructionof lifetables for indoor-and outdoor populations of > 
A. aegvpti,'. ) 

:Rspnsbilty:~W. Hauserm ann Kj 

Tbhe~onstructio~n of alife- or life-fertility-table for a field popule- ­
tion of A.a*&t Innot aone experiment affair, but.a way to correlate 
d
divarerexperiments and to present quantitative tiaformation on natality, mor-­
.,
telitys frtility, dispersal, life expectancy and key environmental factors
 
producing population change ina synotic-form.
 

This report presents the results of a recapture experiment carried out
inan experimental village of the Robot,area, called Shauri Mayo. 

K~ --Purpose:l­

aso Itishoped, that the experiment will provide quantitative information on
 
adult natality, mortality, dispersal and life expectancy of the Shauri
 
Mayo A. jaap.t population during the last part of the dry season# April

17 to Hay 26, 1972. 
 -

b. At the same time itwas also attempted to develop a fast and reasonably
 
accurate method to estimate the total mine of adult Oopulations of A

senvoti in experimental villages prior to a release or a oon~trol experi-
Mont#
 

-Course of the experiment and methods emogloved 

The experiments reported below were carried out during the dry season

(Harsh) to the beginning of the rainy season (May) 1972. Ixperience with

marking methods was obtained In two pilot mark-realease experiments. 

First two fluorescent dusts were used for marking and a battery operated

Vlamp for recognition of the recaptured Individuals.
 

Afterwards Kumbrol epraypaint wes used for marking the captured mouquiw
toeg Individually on thorax or wings. The paint was applied first with a
fine brush and -later with a minuts pin at the tip of a small rod. The tip 

SIof the minutIA pin was twisted into a small loop out of which the exact Six.
of drop could be placed on thorax or wing. Most critical -for this procedure 
was to thin the tHumbrol apraypaint to the right consistence. Sther was used
 
as a thinner. For marking, the mosquitoes were handled as described by HcClellan4
 
and Conway (1971)o
 

In the pilot experiment marks were one or two dotsapplied as on -thorax 

or wings. The *ecover of wing-marked specimens was sgnifiantly less than 
.-­

Sthorax-marked ones# Three versus 1S,of 40 Individuals marked each way. Thus -- - .-

Sfor tMe large msal marking experiment only thorax-marking was used. 



t 	 20 

Mosquitoes were collected in landing-biting catch.o in all houses ofthe-village.- The mosquitoes caught were kept separately11for each! house,
9 	 maiked'durIng the day and released between 1600 and 1700 in~the house, where
they had been caught. A mosquito was considered released, when itmanaged
to escape from the vertically held testtube, inwhich itwas caught._)osqui.-­toes-ichrculd bt~scap, were treated 
a ii ng casualties and killed.
 

The some effort was made to catch mosquitoes from each house. In the 
beginning 6 casual helpers were employed to catch between 800 and 1l300 h.
Thetotal man hours sud up to .30 h per day. The second experiment showed
that 	two men catching for half an hour each in each of the 16 houses collected 
as 	 many mosquitoes as before inonly 16 man hours. This observation indi­cates that the numbers of mosquitoes In a village are fairly small. 

For the pilot experiments the releases and recaptures were made accord­ing to the pattern prescribed for Bailey's triple catch method (Bailey, 1951/52).
The ostimates of the number of mosquitoes - males and females - present in
the village during these two pilot experiments were 429 and 578 respectively. 

After the experience gained in theose pilot mark-relese-recapture experL­
ments a multiple recapture experiment lasting for 40 days was finally started.
The captured mosquitoes were numbered individually. By placing small dote of
paint of two colours on predetermined positions on the scutum 255 numbers
could be applied with one 	 colour pair. A total of 920 individuala, male and
female, wea numbered In a 15 days period. Follow up recaptures were carried 
out daily up to 40 days after marking had started. The total number of indi­
viduals recaptured at least once in this period is 276 for 	females and 62
*for males. Additional catches made during the routine monitoring produced
the-recaptures of a female 43 days after it had been marked. 

oeults
 

# 	 L 
 The results presented here rely on a first hand extraction of the cap­
ture and rocapture data and are only preliminary. Listings of the available

life history information for all marked mosquitoes will be sent to Dr. Crovello
 
at 	UD for data processing and statistical analysis.
 

The results as far as obvious already now are: 
to l jbtton of the adult mosquitoes within the village as assessed by

landig5Lting catches isclosely correlated to the distribution of larvalhabitats, Houses with good breeding were also 	houses with good catching
(table 1, figures 1 and 2). The distribution of unmarked Individuals,
represented by first captures is almost the saow 	as for recaptured indi­viduas. However, the males sevo to be more evenly distributed than the

! ! fomles, for 	in houses with low landing- b iting activity the proportion of
landing males wes 	higher than in houses of high landiLng-biting activity.
This trend is Illustrated In figure 3, where the percentage of males is
plotted as function of the total landing-biting catch# and would imply
that 	males disperse more randomly than females. 

2. 	Dispersal activity of marked individuals ispresented intable 2 and figure

_ i 	 4# OfWthe total of 689 observations of marked mosquitoes subsequent 

tthe release 599 were made on females on males. 
to 

and 90 420%of the obser. 
vations on...fles and 39 of the observations on males indicated a move 

5-.+ +++m 	 i+ +i+ i?+ ++++++ +++ + ++ + ++ ++ + + 	 +?+++ +++! 
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from one house to the other between nubseuent osrain tbe2.I 
Thus females and malsmove rather freely between the houses. (Notethat no ovipoition of indoor females van recorded inovitreps placed

outdoors),. Almon all houseu or the village received Imigrants from
 
more than half of the other houses of the village and vice versa. This 


he noistat-ftgur! tomp~ahmail 
____ 

s r 4-tfor-hou eolyi5-fro Ic a r ­
connections were made with other houses. 
 -

Marked males and females wore approximately equal intheir dispersal

activity. The more even disatribuion of males through the village which
 
was ndicated in the distributton of captures of unmarked individuals
i 
could be explained$ however, by a more random dispersal Inthe period

between emergence and sexual maturity, before the male is attracted by
man and caught ina landing-biting catch.
 

No recaptures were made in house 16, a tiny bachelor s hut without water,
but the first captures of mosquitoes were only made tater the marking
period was over. 

3. Life expectancy, mortality, natalltv 
No attempts were made yet to use the recapture data for estimate* ofthese parameters. As a start of an analysis the survivorship curves of
the observed ('recaptured) males and females are presented In figure 5.

The upper curve represents the number of Individuals. mates and females

separately, seen lost at any given day after marking, The lower curve
 
represents the total number of survivors among the observed individuals

for any given day after marking. Tho real survivorship curve must be
 
higher than the curve drawn, for it must be considered thatnot all indi­
viduals were of the same age when marked and that a number of individuals
 
survived wLthout being recaptured. 

Formulas have been developed to ostimate the real number of Individuals
 
surviving to any given day (Jolly, 1965), but the laborious calculations
 
have not yet been started.
 

There is a notable bond In the observed survivorship curves of males and
females on day one after marking. The nmmbor surviving to one day after
 
release are lower than would be expected, i.e. lower than If the curve were
 
smooth. This bend may be due to emigration or mortality caused by the mark-

Ing and will be investigated In a further marking experiment with a dif­
ferent marking method.
 

The totl nu r o captures por day are presented In figure 6 for males 
and females separately. reasonsFor space the graph shows the captures
only up to day 37 (May 22) intead of day 45 (June 7), when the last marked
 
female was caught accidentally, The daily capture rates fluctuated videly

and It is difficult to distinguish real population trends from fluctua­
tions caused by daly events. Counts of thl pupal output in the 23 habi­

- tat# avallable (21 positive At th@ beginning) Indicated that the rise In 
total captures from April 23 to 26 and Ow rise of male captures from May
16 to 21 was a real population Increase following a peak of pupal output
4 *5 days oarlier. Unfortunately the pupal counts carried out by a field 

+ +e'2 + +++?+'?:++:; ++++ + ++4+++ P+*++ +++;:+ L+#++:++ ++,++ ++++' ++++: P++ + + +++ r
+ +++++ +'+:++e + +' :++ ++ + "+++ +, r : + ++P++ + + t + ++ + +++- C++ + + + + + + S + ] + +J+ + + + + + " + + + + + + + + + + + + + + ' + + + + m+ + + 7 + + + + 4 J+ '+ + + d + + q+ ' + , + + + + + + + + + + k , + + + + + + + % + 1 + + + + + + q+ + + + 4 + + + + + k~ ++ + + + + q+ + +: ++ + + ++ + 
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assistant turned out to be unreliable-at the last inspection and no,quanti­
otativecorrelation
is posoibl asThat theobserved Increase in captures


between April 23 and 26-reprements ahreal. population increase in also
 
indicated bythe proportional decrease in recaptures for the same period.
 

__Thed7cl ;In'fimalo captures from April 26 to May 5 also must indicate a
 
real population trends for, disturbed by the assistant counting pupae
every day andstirring up the sediments in the wate pos 4bousewives 
started cleaning their pots on April 21 and 22, thum reducing the pupal 
output, No stepswere undertaken to stop this and luckily enough the 
largeness and fragility of many of the water pots po 
a control to endanger the experiment. 	 p ree torg
 

It seems that the males are better Indicators for population trends due 
to their shorter lifetime and because their coming to man to not InfLu­
nced by bloodmeals taken and bypgonotrophnc cycles. d n -v-lo 


No attempts were made yet to estimate the total population sizo. The 
formulas developed for estimates based on multiple recapture need very
laborious calculations (Jolly, 1965; Fishor-Fords, 1947), which will be 
carried out on a computer by Dr. Crovelloin UD. The high percentage 

- of recaptures by the end of the marking en i t
 
lation. xeien initeasmlppu
- - - -

S. d andoloodfhnoduration of monotroohiccycle 
SDuring 	 the experiment, a note was made on blood content and ovarian devel­
opmenL, when the female was marked and each time it was recaptured. 

Judging from te 139 females which were recaptured more than once there 
is little correlation between fucding pattern and ovarian development
between subsequent oviposition. Even females which had started but not 
terminated oviposition were caught taking bloodmeales. Several femaleo 
were seen to go through up to three and four gonotrophic cycles during 

. 20 to 30 days of observation. The reliability of our Judging the stage of 
ovarian development will be tested in a apecial experiment. Ifthe classi­

* ­ tion of the lonotrophic cycle Innature. At present there are date on
 
females which terminated a gonotrophic cycle Inthrde days, while other
females neded 2 and 3 bloodiseals until oviposition and other females 
even cawe 4 and 5 Limes to the moxquito catchers until they managed to 
get a bloodemal. This corresponds with the findings of Sheppard et al. 
(969) and McClelland & Conway (1971).
 

* imotneoin-ormation on this Interim period between emrgence
and the nset of sexual and reproductive activity is self evident and has
been pointed out In the above paragraphs on diaperet and survivorship. 

A pilot experiment haa been made with mosquitoes marked with fluorescent 
duet I - 22 hours after emergence. of the females reeaptured 18% were 
Inseminated In less than 48 hours, 6% In less than 72 hours and 82% In 
loe than 96 hours. All femas caught 96 hours after emergence were 

Inseminated. Th total number of femles recaptured was 69. A mera exten-
et" experiment of this -kind Isptannoid. 

­

-	 i- l I+ ' 4: + * + :-p , +++ ++ ,+ +++ +/ + +J + + + + : '+ +]++ +.+ :'++ ++++ +++
 



Conclusions
 

Conclusions made at 
the present stage of evaluation can only be frag­mentary and indicate the directin" of further experiments, Three of these
 
have already been suggested above.
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ANNEX 8
 

BREEDING SITES UTIZLIZED BY AIDES (SflC3-WfA) SPECIES 

INTHE BEJUMA STREAMEHD FOREST (KENYA) 

Report No.
 

IIWRODUCTION 

As a preliminary stop inthe Investigation of gene flow between dark colored, 
forest breeding Aedes (Jiupij) aeavnti (Unseus) and the paler colored, Indoor 
breeding form, Itvas usefl to define the forest breeding habitat of the study 
areas 

The ejuma streatabed begins about 70 meters from Moisabu Village in the coastal 
.I 	hills area of Chanodw near HMoaaa, Kenya. This seasonal streambed runs for about 

400 mters before emptyin into the usually flowing Kobeni river. It is Joined by 
one small side branch. The actual streambed area, Including a nearby parallel
ridge, Ls heavily forested with a moderate canopy and understory. The ridge ts 
bisected by a canopy covered peth used by the women of the village for obtaining 
their domestic water supplies and by groups of bathers. 

This study was conducted during the dry season months of February and March 1972. 

HATURIALS AND HMllOD 

A path was cut through the streambed proper. The researcher and his two 
assistants ciocentrated on locating all possible Andes breeding sites in the 
swath of forest accompanying the lejuma streambed, including the ridge with Its 
path. All sites were fooded with water and the tmoedLace hatching ofgjgjj
species tdentLfled the site as positive. Each positive site was numbered and 
figured on a map. 

A sample of larvae was remved from each numbered site and reared in the MBU/
I0I1? Laboratory at Momass. The emerging adults were seued and keyed to species
employing the keys of lUwards (1941) and +orberg and van Sosron (VWOIVBCI70,236). 

The physical parameters of each breeding sit were measured. 

Sixteen water filled bboo tm were spaced on a transece running from 
Nmaabu village to the Kymbeni river. Ths ovipostionat sites were allowed to 
dry and then wore reflooded, Then a sample was remeved from each stem and 
laboratory reared for identeoatlon, 

RULTS 

The umber of site identified as poettive for A ida(Sts ) was 45.
 
In Table I It acabe noted that the larvae of &0 ai van lemoren were
 
present in52 sisa a nin 29 sites, Uvards and
 

ha us (slia++iii a 8ndtaoo s leats 
d adnsl M w L In 7arhtmanj Thibald) Vas 3 aites iijif 

werepre, M 


io 5,n or the itt int positive for the I"&zaInMt.
 
other benar e are nit covered in this report, ey occurred 

ta 	 were 



i 

IiZULTS (continued) 

s.nypti shared 22 or its 29 positive breeding sites with As. heLehi,but An ou of8S (50%) with be* vittatu . y contrast only once didhAIeisci
-shar- with --fii tatusi-- w8hites-Ae-zqvttau& occurred- i rock boles w'hi 

halchiocurrdn rckhols o'G 1; ou of32sites. Ao s.ttutilize 7of the 11 rockholes, 20 of the 32 tree holes ,and of the U Vamoo,$to=
Mhe1~h was the only other !ktaopyi ttiiing the bamboo tems (4 out of 12

wh on y overlapping with As. aeopt.). 

DISCIUS8103 AND COCLUSIONS 
i . ajetypti utilized the largest variety of possible breeding sites In the 

Iejusa streamd forest. This ability to utilize such a wide array of breeding

sites certainly ives a ue an to the way in hilch Itt beoame associated with 

L"Lhetsohi was more selective in its choice of breeding sites, but did appearto uti live every site that fitted the descrtptton of a shaded tree hole. 

Al. zitktsniwas more ubiquitous in this forest than the larval record wouldi ndicate. it confined its egg laying mainly to the large Isolated pot holes intbe Kombeai river and in the streambed proper of the side branch of the Dejuma,
The side branch is iore level and contains large potholes which fill with water
during brief showers. 

The other Stotgnij were found to be breeding In tree holes but appeared 
in lmited numbers as compared with the aforementioned species. 

Edwards, F. V. 1941, Mlosquitoe of the Ethiopian Region i1, London,

Brit. Hus. Natur. Rist., 499 p.
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INDOO.R AND FOROS? ITItNO BY ADH§ 

ACHANCMB R KENYANIA1~ 

Doan Mo Vanara 

Report, No. 2 

INROTIOOTZ 

It was necessary to understand some of the dynai~c of Indoor and forest 
biting byhu~ (L.) and recaptureAsdooggp in preoparation~ for 3 mark, reoesso 
experiment. 7his study was conducted in~ Ote auea of Changoebe concentrating 
on Nmsabu village hut clusters on a hilt overlooking Lite Xambet river. 
Linking Hossabu village to the fotosted )KasbcnL rivar to the seasonulo forested
 
stroambed known as ejume. Ibis study was condiuccd woot1y during April 1972,
 
a dry spell.
 

More extensive studies have boon conducrod Incoastal areas of Cast 
Africa by other researchers such as Trpis (Who/Y8O7.129) in Da~r as Solsamn 
Tanza.n ia andTeedaw~b e15 In the Moms, Kau.J or&. 

HMIRALU AND )U11lS'7

9 '~Asindoor landing biting catch was porformed by havIng, one field assistant 
enter one hut and st himself by the water storage pot. He caught# with an 
aspirator# all mosquitos visiting his logo and placed thus in on* special vial 
per bour. Heawas replaced by the am conduting the forest biting study after 
4 houts to prevent fattgue. A flashlight was used as an aid to capture. 

The vial was prepared from a plastic bottle in whioh a nylon mesh was 
fitted to a portion of the cap center which was cut out. Ahola just larger

than the aspirator tube was buned Into the side and a specially cut piece of
 
bi'ccl Imiertube was fitted over the hole. lt could be-owed aside with the 

thumb-of the baud holdin4 the vial., All vials were stred in a plastic refuig-

­

*otor dish with do*cotton to mintain tho moquitos aslive.
 

1bTe outdoor landiagebiting catch was performed by the field assistant 
€i i;i ii i . .. .. ...
startiungat one of7 sites, on a rotational basis, w4umovi,~j ach houar to a
 

new site. The sites were spaced, as to evenly cover the 400 odd~meters -of the
 
Mums atvemibd forest, Use same capture technique wats mloyod as used in
 

S- ...........
)7l;ii of i > ( the bog inapt that instead of a watorpot, a tree hole or rock hole positive
for Aados (SUMMISi as utflisan 

Use indoor biting by A"at omeabu viLtage was confined 
sorl dar o e t hIis term Is intermediate
 

bamenI the Pale tern ad the ormXards
iivrk (1941).o4 

http:1941).o4


The results of-theindoor landing-biting catch as shown in Table I 
indicate that'abiting peak was reached and maintained throughout the morning.
Teesdale (1955) reported a morning peak and evening peak ina study conducted
only a few miles away. The initial pilot study conducted by this researcher
included, capturoms from dawn until dusk and indicated dawn and dusk biting,_.­

~r~-Theerss~tswerenot~jiif 16ant enough to, report on, and such early and
late capture# wre very unpopular with the womcn of Momsabu village, 

The forest landing-biting by a. aeavnti at Bejuma forest was composed
of 8.5% intermediate color males, 21.3%.intoruadiate color tamales, 10.67.
dark form males and 59.67. dark form females. Ibis was during the dry period
of April 1972 when all the .41.ampt~ reared from tree holes were exclusively
the dark form. 

Th results of the forest landing-biting by Ag. selypti are depicted In 
TaII. Peak biting occurred botwen 0830 and 1130 with a short burst of 

activity at dusk. Male A.. aegypti visited the human bait early In the 
morning, but not at dus. 

The other Aedes (Stogoemia) which was biting in large umsbers was g
vittatus (Bigot). As seen In Table 11 itvas activoly biting during the 
daylight hours until about 1730. The males of M. v,tmta e often visited the
 
hosts did those of &. ga ti
 

MS. calotsM Edwards and Ml. boJJchL van Somaren each visited the hummnbait 3 times during the total of 127 San hours of capture. 

M-nagnia app. interod the forest situation in rates up to 14 nbitelamm-hourat the end of April. by April 21 the Indoor bitiq vas suddenly taken over by 

because of the small sample size and limited duration of saling. It is 

r -ua espp. in rates up 
were terminated. 

to 7 bites/san-hour. At this point the experiments 

DISCUSSION AND CONCLUSION 

No real discussion will be moa regarding the Indoor biting periodicity 

interesting Lo.note that about 1/3 of the visits are made by males. Laboratory
testings of indoer water pot samles Indicate 57:4.3 sale to female sex ratio, 

The entrance of app. Into the huts was also marked by an abruptreduetion of M. W"ors. Possibly this was due to competition or due 
to the deligent pot a aning brought on because of the attention paid to the 
pot contents by the. mosquito coptures. At the termination of the m larlat
only 2 houses had mosquito larvae In their water pots, while at the beginning
9 out of 10 were positive. 

The appearunoe of Mmmi app. did not decrease the biting rate of A&,
aagyptL In the forest situation$ The Ramnla Mpp were passing their larval
stages In the dense mats of Platte sp. (waterie@tucet griving In the still
pool# of the KeubeL river. 

: -4 - --be n 74-*44v4- 4 -- ' [ ' ... 'I." . ... . 

i~ 4 
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bradn 
 In tept -4 hoe of% 4 <enthe4 river s- -etc, whc was4- 4 

Tho larg nubr of+ vittatM biting+Inthe Ba++++.+stramod wer
+++<ma 


alybtn-e, duin
The"' avrg dayigh hor (3-83) as ,3
 
Bunot thtAg omh sfsvsie man at te ratof 0.oo6 pe or hl
 

variety• s iha atoo 0.3I sarlesofM to 0.7 Uami vT#Lltha+
hosper hour. Ths ould Indicatoe that: eitherP Indoor sa~les have a gretelr
 
peerence to visittho !host-or:thatt
lhe conditions are imnplymore favorable.
 

of th typ seeon 100%Oof the timl +n thelhuostluatilon inrdicatesl t Saml :
OIo 
 ihatm ,ama

p+?+++,oolsiin may ocur€ Yet$+al! lrl laraa ­rere fothe forest situation wrem

obseed torbeofthe dark
+:~ ++; omu of A&. iss ,otiA mo 11Indlpt studly to ndi-..:+
 

bread%.in sitesI!P0,
may oak*l tho reported results~ rather artifl.L + +I
mass
ermentLi be
expIL?:+ onductedl t,o ftueit
44 ...... m.4-44444vmless environma imnillation. +.!.: K( 
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~f&~~"A PILOT MIAU, REUESE AND RECAPTURE STUDY UTILIZING 
4. 

Dean Mo. Panara 

Report No. 3 

INTROPITION 

In order to study the dynamics of goe flow (if any) between the hut­
breeding Aedes aegypti (L.) end the forest breeding; darker fonts itis
 
Important to understand the flight activity of the two forms 

The area of Changombe withits village of omeabus whiich isIn close
 
proximity to the forested s'xesmbed of Bojuma, was considered Ideal for this
 
study. The lauding-biting rates for forest and hut br'eeding specietst the
 
breeding *items the larval ratios and several other factors were already known
 
(see Report's No.lIa and 2of this series). MAo asmall field station had been
 
constructed at )Imsabu village and was useful for the toray internet of
 
the mosquitos to be marked.
 

TUe concept of this experiment was to marki the hut breeding mosquitos
with one color (red) and the forest breeding mosquitos with another (gr)
and -release thus in their approuimate site of origin. Then utilizing landing­
biting catches the recovered mosquito& would yield inforimation as to flight 

i If~!!A !;range, and doese of spatial contact between fonts of AS smti.-
It was also consideried that such an experisient would serve as a training

exercise for a future release of genetically marked Ma. aamti. 

XIAZL41AND THMD 

i .. ... . ...... . . . . . ... ... . . . . ....
 1ndogre Larvae of A, "Am~j were collected from the water storage pots
of HmsFadplaced in plastic cups. The larvae were fed dried liver powder.
The cups were placed In sleeve cases In a dark, cool, dmpfield station In 

' ,::i ~ ii!iii1 1iii il ii!1i! ~ ,i i; 1;: l!i ! ;i] ii]ii !ii i ii~~,!i i) i i)') iiil ! iii)i!i 
:i1ii1iiiL iIIS ;I d ! L ! ] (ii 
amsabu, 

b The newly otrgedete adultsiwwere' a"pirated'il~i Into dusting chambers@ i) ! !F!:]i ii;f;'- 1 81 . .! iU Saab ~ !ii~ 
4l;:' " e-.,i--,'o(u!i~~i- .dusting ceber wa a one pint plastic refrigerator storage container fitted . .
Satone ad andan aspirators~as bole covered with rubber at.... 

, VJj iiiii~ ... ..... ....... ii iij,. ithe other and. Tb. fine dust (1-2 micron partiocle miss) of ted fluorescent
 
dye Vas blown through the chamber with en atouizer. All mosqui tos were lightly

dusted and would fluoresce brIghtly under the ultra-violet light. 

The msquitosawere released at dusk in but no, 5which was about midway
theO l and from no, 10).10 bts used in this study (93 'as fno no. O0n.Sbetween 

TableI illustrates the dates and misers released. The sex ratios weoe 
' 

estbmate derived frost a laboratory rearing of a saimle of -larvae' collected. from 9 of the 10 buts at Hmabu (see lapore No. 1of this series). 

-''. -
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Larvae of several~special Of 000(S~tigi) 'were collected from
treehff'~td rockholes In Dejuma forest. Te larvae were reared and the adults 
dusted with fluorescent epoder (green the manner asuim& from huts of Momsabu. rpre 

The species composition and sex ratios were estimated from a laboratory
(MBU/ICfl'D at Mombasa) rearing of material from this forest. Report No. 1 of thii 
series details the results of the mrLngs# However, the ratios used to cal­
culate the nuabrs reported inTable U1 are slightly different since not all 45
broeding sites contributed larvae to this study. Table Ut indicates the numbers
released and the site of release. Site no. 35 was approxiately half way up the

eJ ua stroa It is a heavily forested spot with 	 The land­eed. 	 a thick canopy.
In&-btting rates were found to be high for this site. All releases were ade at
dusk. 

andLug-biiLnS catches were utilized as a means of checking dispersal. 
see Report No. 2of this series for A study of the results of landing-btig

catches at Momssbu and Dejuma during the period of this study. All captured
material was analyzed at the field station with an ultra violet lamps 

RISULTS 

n~nv Table III Illustrates the results of the indoor capture of marked 
moiquLtos. This is the result of daily iendinmbiting catches mode from 6 April
to 19 April 1972. Dy 21 April 1972 the biting was completely taken over by
MaugJAspp. which invaded the huts. The abundance of Plteop. (water lettuce: .i the o0a river gave rise to this large population ofj s.Mao 

All the A. sgmj taken Indoors were of the intermediate form. During
this experiment the Lidor ale landing ratio was 0.36 landings per man-hour whi
the Indoor female, biting ratio was 0.54 (total of 54 men-hours of landing-biting

*capture). The male to femle sex ratio was 3:6. 

As 	shown, in Table 111p five marked females and one marked male were recover.o
One 	 fowls flew 90 motors while one male flew 95 meters. This was about the
maxium rang of the capturing stations (huts no. I to 10). 

frest. Table IV illustrates the results of the forest capture of marked* 	 mosquiiFo Thido is the result of daily landing-h ting catches made from 6 April
to 21 April 1972. By 21 April numbers of liunsouts spp. as high as 14 per an­
hour were captured in Dejuma forest. A tots~f1o-6 man-hours were employed. 

Throughout this experiment the ale landing rate for the intermediate form 
of &m. t 0.04 per man-bor. The feml biting ratio for this sme formuL was 
was .0 per mo-ho ar The sox-ratio was 30 also females. The als coa­pinse 2.02 of the forest capture and the females were 6.1 

The 	male landiaSg rate for the dark form of At. was 0.05 per man-hour~
The 	 female biting rate for this form was 0.34 pe o - T.he sox ratio was
10 also to females, The als comprised 3.31 of the total forest capture end
the-fowals$ were 21.6. 

The me lann rate for ftg. yU I was 0.47 per man-hour. The fewle
biing rate for As. V~~u was MR per an-hour. The ex~ratio was nearly lil
IM also eWoqad 29l the total forest capture and the (wles won 34.4-1 



--

< ! !
The biting by females of Ali cacet, 
! r) ( !

is. beischil and b.emtallicus
i f, th-diild i'71%1a -"sTals71-osbaim b We we ra

j comprised only 2.6% of the total And will not b osdrd 

-As~AJ ~ Ifowrm rked 4 
Sreleaed in'the forest were recaptured. Thefurthosat 4tstance traveled was 30 

moos The dark form of ft. egMjjt yielded only two females recaptured. Both 
were caught atrthe site of release. The most interesting point is the indoor 

(red) uarkedoIntermedtat faple nao .. i that were captured 
i the Bejumafrrost. The female was c.rptured 9Dmetr fro. tho aite of release 

the ma was captured 237 oad 

form of sale and 

moters from the sito of rel)a. 

D3ISCUSSIJON AND OOICWSION5 

o The continued release ofsmal amounts of marked mosquitoe was 
dictated by the small amounts esorgng daily during s experiment. Because 
of this typo of mark Amid release no attempt at applying a Lincoln Index or other 
population stse estimate will be made, The important note is that the indoor 
populations do move about the hut cluster of NomsAbu. They move, up to some 9 
meters at least.!, 

- No forest marked (groen) Aodoy spp. were captured indoors during this exp~ert­
ment. At no time during the dry season was a truly dark form of a. aaamSk 
taken indoors. 

Yirii. Because of the typeof release used no population estimates willbe attemted. The hg.Lia did not appear to owe any great distance. -How­

everrthe ver m a d ro~LoAsod at About -kthe aimut coqiarad with the dark
for. of Al. sai*.t and so they must bc adept at finding man. The two dark form 
of foelet fil dog~ti that were recovered were in the rolease site. The dark Lors 
of M. ot wou4l appear not to readily seek man as altost. The hut recovery
rate for biWlntermadlate form of ,.(faele) was 0.09 per mtan-mde hour, 

---- ile the forest recovery rate for Ls aT form ~.n i(female) was 0.02 
-per ­man-hour. The numbors released were ceiyarablo (e tbl I and Table 11). 

The appearance in the forest of a hut marked, intermediate form, sale . 
smiti at 237 meters from release site was moat Intoresting. Ifthe male would 
tra"loatt distance and visit a heat (perbaps seeking.a mite?), would it not also 
copu-late with a forest A&. so t AMd would it then contribute to the forest 

aomtigenu Pool?-

The apparance of a similarly makd female some 90 meters from a but (and 
-breeding site) also poses soma questions. Woere does she ovipost? Did she 
enter the forest as a virgin? 

- - -are'The sex ratios interesting, The intermediate form of hA. a*Mti 
-lsoding-btting -In the but was in a ratio of 34 (waetsfemale)o the intermediate 

form of a, a. landing-btng in the forest was in a ratio of Wo7 But 
the ratioof thedr form of doa ~adoth forost was I1t7# Itwuld appear

-that the males of the dark for ofiks IM~ are not as attraeted to bases 
as are the LntermadiAte torm males.o, 
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The variability Incolour variation of ~.aoxvnti has led to the
duscription of three colour forms or variations: A,sogvnti. formosus, A* aegypti
aegypti and A.aegypti vat. queenslandnss (Mattingly, 1957). 6.sesynti formosus 

­

is -the blackest and A. sehoxtt vat queensandensi the palest extreme of the species.
to the area of Rabai, numerous colourvarlations between dark black and pal. are
found side by side. Pale and black individuals, however, exhibit different habitat
preferences and seen to live separate from each other as distinct populations, At 
a,first Slance pale to rather dark specimens (A~. asxpt var. ag eadonis to dark 

/D/scepioofvm~indon outdoo pltios f h sb/ivt laele dsrkesA. amot amsi are found together biting insid. Inhaited houses and.....ding to mnne water containers. Dark to pale (A.sop!i aarni to A.sonEStL var.
 
Ujans4neLs) are found biting outdoorsiandudershatters and breed In outdoor

habitats lie eholes, discarded L~iras etc, 

The questions asked ares whtat degree, of isolation exists between these indoor
and outdoor populationsl what kind of Isolating mechanism is operating and is there
 
so geneticei exchange between these two populations?
 

A first step to investigate this problem was to define members of these two
populations by a fev (as few as possible) distinct characters. Assuming, that during
dry season the Isolation between Indoor and outdoor populations Is the most rigid,

W10 trial characters were selected from about 100 individuals from each populationg
collected as larvae from Indoor and flooded outdoor habitats.* The characters were
scored on a 0 or I basis and are listed In tables 1. After the first 200 Individuals 
were scored the number of characters decisive for the distinction was narrowed
down to the first 6characters of table 6. The scaling pattern used by McClelland

(1971) to describe population differences could not be used to distinguish between

Indoor and outdoor populations. 

The validity of the established scoring system was tested on adults reared

frm ovitrap collections outdoors and additional larval collections from indoors
 
mide during dry season. The scoring along Uhe guidelines in Table I permitted

over tim the correct assigommnt of over 100 specimens to their habitat without
knowing their origin beforehand. WIhether the sowe will be possible In rainy
 
season remains to be testeds
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roc 61 Dr.Paul T.MonaldA : 
Pouction of traoslocstiohn haterbayotee andj Uit an f 

homos2ysotes. 

S The Induction of tranalocations has been achieved by the -ray ire.w
 
~distinof newly emerged males. 5 Ie$have been irradiated to 2000, 2500,

3000,,3500 sand 4000.rods using aI L Qaatron Unit at Nairobi. The tIre­

<. ditetd mosquitoes were from colonies of field collected Aades soaxU.I. either
from an Indoor or an outdoor p'opulation. The Irradiated mosquitoes have been
matied with a multiple-marker stocku rust eye on linkage group one# Silver
ssonotuinand spot admnon linkage group two and black-taroi on linkage
proup thre. z3ept for th somidomInant Silver, all markers are recessive
isutants. Toemles from the F1 wreeole-pair crossed to the multiple­
%riker stock and selected progeny scored for rhe segregation of the markers. 

Control crosses and low~ fertLilty experimental, crosses have been analysed..('or the segrogition of markers of the three linkage, groups of Aogiu aaszU6h*Weuol~tn5*gs between markers of differant Ilnkage groups indicates that atranltoat ion had occurred involving break points near the markers. only
pseudollokason of 0 to 20 coss over units have been saved. as these are wiatVAsily maintained. other marker stocks will be used to Isolate and main­
tain translocations with break points such that they would be difficult tomaintain vth this marker stock. 

Thirty-nine tranelocattons have been isolated from progeny of Fl dough­
aWrecombinatin data are listed intable 1. They incluide Itinvolving


linkage groups one ar. two 8 Involving linkage groups one and three, 1S

Involving linkage groups two and three, and two multiple tralocetions.
 

Transiocetions wein Isolated with treatments of all dosages of radio-

Lion but not with equal, frequoulea, Preliminary evidence (table 2) from

espertsonts It and III indicates that a greater percentage of egg papers

from Ft~ (moles had low (less than 70 percent) hatches with higher dosages

than with lower dosages. Ihe recovery of detected translocat ions follows

the same' pattern, with the higher dosages accounting for hiher percentage
 

Tranalocations have been maintained in the multiple-marker stock byA
selevt I a out indivlials, with wild type panes for the markers Involved, into.
the petdllnkaga,: Bc translocation Is maintained, characterised by a given


pheatyp~e and' gap* 'ally a particular degrea of etettlityo
 
Ittu MIL sex to deaevmined by a single gene, with No betngtomete, game amm the foast. gen~otypea As all~ nons"tosomal trans­

"N - - '-­ar bsypusu aw: as there "areersat wo, haearawtes tolothag as
suffUitetniffi~rm of etryme this "asqur "~e the transleat6toi
fint ie.Zated TA the ea Ottal ranalocations tpvolvlng peeudOlRaW of '~y4~s''s 
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thegroup~ tw arer,translcto em atin is aisygo arkedwihate wiilrallelefor Silvseraebontu.e tatedSInhopeshtenoaawuldreealthem­
tolvi*is he wild aeleosivrn.4b ete.spsil eoyoe 

forzgoe bransloetonSivrlcsmpsute cnlo aseless thn 10trthel as they 
crgosovenits)towth tespoma
lou ndtr-ansloattockbre itinallca 
groupstok aebe thedeo prructnslodcsoation homoygotesadhtrsgc.wudhvo iia
 
selve ahre ooyoe.We nlsswsmd o o
hoducoepsil 


sygooss none were apparent (table 3). 
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53 	 47 ~.A 

1 ,2o 41 0 15 
1 2 f 37 0 63 63 19 

1 '64 j 43 0 62 62 6, 
1 ,2 1 5d 0 62 62 13 
1 12 o 27 0 4 64 11 

17 2m 27 42 	 : 

12. .15 	 462
 
1 5 li5 62 * 

0.4? 1 4-3 57 2 
2 1 46 23 60 ,o 51,3h 52 !A 0 	 50 6 

1 3 64 	 0 50 4 
3 65 33 0 	 33 12 
3 70 56 1 55 0)

I3o 54 32 411 53 
1i 3 f 67 56 6 62 2, 

I 	a: 413 33 7 27 15 
~i 3 to 12 64 

i ~~~64 47 421 0 53 
3 d, 6. 63 63 0 

:3o 5j 46 44 	 0 4 

51 40 0)0 5 
?3 ~ 23 53 5i 0 1,
1:3r /4 !50 	 0 24 

",3 t 4.0 30 0 10 
Su 10 40 2 C2 

.3jJ 7 62 6 14 
I h51 57 61 1 221 
' ,61 /.4 3,1 U1 9 

S.u 27 4 33 U 9 
, 6 45 39 13 31 

91 45 5 	 14 
:' 	, 6) 457 231 
1,	3*0 44 ." 43 1a 95 

3 f 0 19 2 .5! 

0 0 0
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MO astjt "'dark" f o (VV 

Sr i sqI Mo rI s u i pan d a'h o q ioi j g nt o 0 1 ,V V~VV V1. 

.. in 10b& LoaionLa Aust1971 

Brain TREUAI 

U
OrLs RUB collected with dirt #&"Is from large treehole in mango tree In,
~ 4 Euseras (Rabat Location) in August 1971.
 

Ade £aaushl "pale" form:g
 

2jjjS s Adults caught in lsndingbiting catch in various houses of the village
Gangs (indoor-landing-biting catch) In October 1971. Rabai Location. V 

'g igtin Adults collected in landingebitin catch Inside various houses of theVvillage Kipev (next to Gangs) InOtbr1971. Rabai Location.
 

Itr&Ln i uImm
2lainj i 'Collected larvae from water container In house of Josef Kai Hangarinear Kaloleni, on 5 Noverber 1971. 

3 ITANOO
 
Orixia Larvae collected from water container in house at NItangont. (Road from
Kelolent to ?$Uifig cleat to tar road). 5 November 1971. 

Strai 3 SAW

g~jj s Collected aslarvae from water containers to houses at )sblammin
on 22 Nvember'1971 hbalastos'&longte rod from krLekanl 
V to Esloleni, at westerna boder of coastal belt. 

9j~5~a: About 30 larvae collected fom Indoor containers in Shouses am...Kaloleni on 31 )f~rch 1972# before rainy @aone ~ 

i Collected to Indoor water contains In I houses on 31 VArch 1972,
fVV V before lonaue AboutV 30 lave 

i. Law"a collected in 6 how"e In domeetlo containers before long rains.e­
V-V~.V--'V~~~20 April 1972. 

V V 

I UrAtVA letd to the haouse of JaaI4 fro water eontatoer 
V - VVV V 

In 
 Vu.V -Vma 
 VM~ V197 V ­
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-M U 

i Larvae collected from rainvater drum outside a house in Kibaoul, 
next to tar road Kilift-Nowbasa, near ViPiugo 3 Noveber 1971. 

2-tot e AJA 
2 1' Larnae collected from rainwater drums in Nkwaja village (Tanzania

couset) in backyards of seea houses., 22 April 1971. 

ftrat v IODOUE 
Ortain Larvaet collected from large pot with rainwater inroofless house

being under construction. Niliocheni village to about 2 miles north
of )Icvaja. 22 April 1971. 

srbain i NATAR&V3 
Or~xui arve collected from various natural breeding places at Metarave, 

i Larvae collected. from rockpoole along KombenL river from October 
1971 - March 19720 

aLarvae collected in Iejuies forest from treeboles betveeu March 
Aril 1972. 
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tlause of faulticlectfosraind an ovpsi plce Lerainalyintnaof ars 
arnd asei stocsetc vep te~ poet staf ahe ialeay is eathea. 
cyonsdre dersome. gel eral theo dig A.it pop.ulat e y
areedihgsmall bousaes aswelln sr thoen 104qhouesin ot ae. a 
ofcotunsh bainte hItss .. moasefrem as tbe populations are btheseb 
vllgeso aebbit iaUendwel arkeb7id, el sltd.lrq
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Dr. McDhnal has to travel ae than 50 uLls 	 r trip) too 	 to NiLrobli (ret; 
Irradate tofr
41b.:odiewpitdbletisosqu 	 trsnslocatLons.I iU mldlDiffiulties of not beingnuolyable£ovrc rcuul,~to pat ready access to thieource when he -ed twr otovos h 

lon trps 	 looidoso inorder to undertakeesut I hih msqutomortality.

releases of dL stertlsed mosquitoes for several studiles
iati 	 ready avail. 
ability of a radiation soumc at our Uni~t will be indispensiblo. Following
discussions with Prof. 0dhiabop I instructed the project leader to contact 
the Intovuattles Atomic fter" Agency tn Vienna for the loan or gift of a 
radiations vuree. State formal requests to IAIA have to go through national 
poernenta Prof. Odtibo Uindcted his vtilLaMas to subimit a formal 
roquast to LtAM if the preliminary ewrqoiry revealed that IAKA could provide 
a source. It the pr*mna @*VAL" tram IA1A yields negative results, w 
must buy a portable source from the AID Contract funds. 

7, 	 Sveral ways of imkin rprits of curret itorature available to our staff
 
in Vomasa wete discussed.
 

I, oFolleing inteniv discussionith Me staff mn basa,Li 	 the following 

a. 	 it was obvious that our rental subsidies to then ar# relatively low and not
 
In twos with what housing actually costs to Kcoasa. Two of the scientists
 
live i Mioitwhore ousl i t is on
thMe considerably cheaper than what 
the I.. l where the Uit to lcated. They are forced to take a tfory trm 
sod to work. Mei takes a sLaimm of .w hour ae way. They are paying

* 	 $0,00 per math L LiM where as a similar house on theisland where the 
Researe Unit Is located cannet k tod for asythig loss than 4200.150, 
I reemed that we i to at least $130 perisneass their hous allavame 

anth (nowltIs i$100) d ask t to .mlive m dhe island, This move will 
Improve both their pvodtLvity ad thir morial* They would be able to 
etera to thetab in te ev o d the woeeld . Iey have expressed angs

desire to be am their plaw of work ad t feet we mot increase their rest 
by at least W50 per mathLI order to partially met the increased housing 
eoat that this mom ill ostall. 

b,Wie s"oud doelep, a system wbereby msy sieatat that we may be interested 
is 	rehiring for sa itimm1 period beysa the leitial two year eppoLawentp
gets a resmable. 14 moth hemla with trs portatti paid for. bplW .es 
ofILterata ml iapasi see a th Vorld Nlth Qrgenmitsam, lnternational 
hA"! lehrm Agey md of the t.S. Oseement abroad hawithat pltivilo.,
Apia# thisyp we WNWd be able to etats briht hinviduoala or hLIt tup
qlatlty perseme with this tadests. 
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