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A. Background 

Thi- prooject was approved by RAC in April 1971 for a 
three-yea oreLod at a fundin level of $258,900. It has now 
run approximately 2 1/2 years and will terminate this coming
June if n4 action is taken to extend the effort. 

RAC i'-irs may recall that the original University of 
Notro Dame pr.oposal submitted to it requestud a 5-year, $986,000
projec~t d, ?ned to establish both the technical and economic 
feaibility of genetic control of A. aegypti under East African

condxtions. The reduced version evcintually approved by RAC 
rec"ricte6 t.;:e research to investigations of the behavior of 

T',native A. aqyti populations; the techniques of developing and 
masw--producing in the laboratory gonetically-crippled mosquitoes
whichwould :. competitive in the natural environment; and strategies 
and nethods for large-scale releases of transformed mosquitoes.
The intent was to limit the project to the "ecological studies" 
required to lay the basis for subsequent full-scale ft.eld tasting
of the 1o'.:t promising genetic control measures if the research 
dat and ovora1ll state-of-the-art of biological insect cortrol
warranted coatiua.-ion of the project beyond the first three years.

decision based resultsThe RAC was largely on the of a technical 
revinw (requested by RAC in Decembur 1970) which involved exports
from, amonq others, Who and the USDA. The panel rccommended a 
"go glow" approach givenh the long-term, hirlh-riik nature of ro

a oarc'h in this field, and the much largenr WHO project on A. aegypti
in India. 

Monitoring and evaluation of the project over the past 2 1/2

years hasobeen carried out through reviewn of progros reports 

(0 
submitted by the contractor (at G-month intorvals); correspondence
with a field monitor in USAID/itonya; and reports by individual
TA/OST staff and conotultants who have visited the Mombasa field 
station during trips to iast Africa. In addition, a dotailod fiold
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Sevaluation was carried in April 1973, by a three-man teanm
 
which included M. Rechcigl, AID Research Office; D. Adams, RAC
 
member; and Rajinder Pal, World Health Organization, Geneva.
 
Following tho field evaluation, Messrs. Rechcigl, Adams, the
 
TA/OST project mannger, and several outside exports met in
 
Washington with the University of Notre Dame principal investi
gator, George Qraig, to consider the recommendations of the
 
field team and to review the future design and implementation of
 
the project.
 

Shortly after that meeting (in May, 1973), Dr. Craig in
dicated that he was preparing to request an extension of the 
project to include a field demonstration phase, given the progress 
the Nottd Dame tuam" a aa;ing on-thoeclicl each Hu" 
requested that an early decision be made by AID on whether it
 
intended to continue the project because he must provide his four
man field team ample time to arrange for new positions should the
 

wor..;n ~oyabe terminated.
 

AID-TA/OST responded by stating that it would attempt to
 
expedite a decision on extension. However, the contractor was
 
informed that he must first demonstrate his positive response to
 
the request by the AID evaluation team for strengthened project
 
administration and preparation of a detailed work plan, and also
 
for additional research data which appeared to be critical in
 
terms indicating whether an extension of the project was warranted.
 

In August, 1973, the principal investigator submitted a 
detailed PLRT Plan which covered the third year of the project, 
12uh one additional year; and noted that specific steps had boon 
taken to improve project management. The documentation accompanying 
the PERT Plan set forth a total A:Xq1.r research effort (i.e., 
three years beyond the existing contract). This expanded program 
included the following: 

Years 1 and 2: 1,cology, site propuration 
Years 3 and 4: Population replacement via translocation 

homozygotas 
Years 5 and 6: Population suppression via double hatoro

zygoton or by a homozygoto carrying a 
conditional lethal. 

baut foptombvor, the TA/OST project manager met with porsonnel 
from WHO/Cenova (dameo Wriqht and Rajinder Pal) and from the lAHA 
iln Vion no (Donald Lindquint) to' obtain thair porapcictivo'; on~ 
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whether the AID project should be continued. All three indi
viduals had prior knowledge of the Notre Dame work, and their
 
own institutions are involved in conducting related research.
 
Although they cited problems and shor! comings associated 'with 
the 	Notre Dame project, they were unanimous in recommending

that it not be terminated before the ecological work and preli
minary field trials are completed.
 

At the end of 1973, all the ecological data from the Kenya

investigations that one would desire to support a decision on 
project extension was still not available. A particular defici
ency was Notre Dame's lacl; of success with development of the
 
desired type of viable, genetically-crippld mosquito (i.e.,...............loh io 	 -
tr n 	 h i-zg~trAnslo1bcationi__6--*z6 ~ -fY9i1 testing. ,Howev r, it was 
apparent that further (whichdelay would preclude a final 
decision by AID much before the June 1974 termination date)
would jeopardize the contractor',!; ability to keep his key, ex
parienced people associated with the project in any follow-on 
phase. 

On January 14 and l, 1974, a technical review of the4roject was held in Washinz ton to assess its status; determine 
if 11lJ the johj'tio of the thlea-",'1r contract would be mot 

Stheon" of June- and evaluato vh'tthar the anLicipated resultscoiu;ed with tho contractor'!: ,route,-desi o years 4, 5 and '6 
Justiy an extonsion. Members of the review panel were: 

(1) 	 Dr. Germain LoBroque, Insects Affecting Man Research 
Laboratory, U.S. Department of Agriculture, Gainesville,
Florida (past director of the wirO genetic control project 
in India); 

(2) 	 Dr. D. F. atzingor, DOpartment of Genetics, North Carolin4 
State University, 1(alegh, North Carolina (expert in insect 
population genetics and statistics); 

(3) 	 Dr. Alan Donaldson, School of plublic Icalth, Univorsit;y of 
Illinois at the Medical Center, Chicago, Illinoin (past

director of the Center for Disease Control, Atlanta, Ceorgia,
a,,d involved in restructuring original Notro Dame proposal); 

(4) 	 Dr. David Adams, Coastal Zone flonourc.u Corporation,
Wilmingt0n, North Carolina (mcnber of RAC and parti ci,,ant
in Uito ovitlui tion in Kenya latt upring) ; 



(5) Dr. We S. Bailey, Chief, Parasitology and Medical Entomology
Branch, NIII (his office is funding Notre Dame's domestic
 
research in this area and has under consideration a 5-year

extension of the approximately $100,000/yr. grant);
 

W (6) Dr. Donald Ning, Department of State (entolomogist who 
Sparticipated in earlier review of this project); and 

(7) Dr. John Stivers, AID, Office of Health.
 

~The I1i/2-day review included a thorough briefing by 
I- Dr. Craig and the project field director, Walter llausermann, on 

research artivities, progress and propose future plans, ,followed 
by detniled questioning by the panel. 

NOTE: The remainder of this report (which describes progress
 
to date and makes specific recommendations regarding the future of
 
the project) is based largely on 
the findings and conclusions of
 
last month's review. 

B. Project Results To Date 

Attachment A describes the Scope of Work of the research 
lroject as it appears in the contract with Notre Dame (AID/CSD-3159).
Attachment 13 is an up-to-date summatry of accomplishments prepared
by the *-ontractor for the technical review meeting on January 14. 
The six-oonth progress; reports provided detailed information on the 
various rcsettt'h activities aind results. 

Major achievements to date fall into the following categories: 

(1) thlismpn ofFieLorator andild Site - The Notre Dame 
toa has outablishad its research headquarters in a rented 
14-room house on the shore at Nyali, just north of Mombasa,
Kenya. The structuro now quarturn laboratories, insectaries, 
ninon-roaring rooms, a library, and living space for visiting
sciontists. It has evolved Into significant research facia 
lity on Afhxca's East Coast, and has recently boen designated
by the International Center for Insuct Physiology and 
Ecology as its "Coastal Research Centre". 

aNotto Dame has kept on location In Mombana three highly
regarded research sclonints hedod by Walter Iakusenmann 

i?)
 



(Attachment C). The AID field evaluation team, and
virtually every other visitor to the laboratory, has
commended the scientific competence of the team, and
 
ningled out the rapport and excellent working relati6n
ships they have established with the natives in whose
villages they work, 
 Gaining access to individual living

units in some 
twenty villages to periodically examine
 
oven the household water jars is, in itself, impressive.
 

The field site is located in the Rabai district west
of Mombasa, a 20-minute drive from the laboratory. It
involves some 20 small villacjes with an average of 10-25
buildings and a mosquito population of about 1000 (+ 500)__

-adult--A. aeqypti. bistances between, selected villages
adequate to ensure each center is an 

are 
"ecological island" 

with no mixing of domestic mosquito populations. Several
members of the technical review panel observed that this 
typo of field site should provide an excellent natural
laboratory for the conduct of a wide variety of health
relited investj~ i.cationu (particularly !;ince it is in proximity
to the Coastal L4boratory and because so willmuch be known
about the basic ecology and rative mosquito populations. 

0 (2) Mosquito Population structure and Dynamics - Baseline data 
on absolUL; nulr brs ot A. a ;..yti in the tent villages have
been obtained, and studies of the ligration between indoor
and sylvan nichu; have been completed. The contractor's last 
progress report provides &-tails df these ntudios and the
re.ults, and als;o of rolatod investgations of mosquito re
preducion, i nii n, diral, and gone flow
between indour 'nd sylvan pop|lations. 

Much of work has been carried out through thu usoof native rlosquitoes which are marked -n the laboratory,
released, and then recaptured, New tuchniques for trapping
and for rapid i.nozom analysi.:i have ben doveloped and are 
routinely employed. 

biofore field tou.ting of gonetically-tranformo mosquitoe
can be initiatod, additional ccc,oqicit)1 ;tudies must be
carried out to obtain 4rore information about dispornal, gone
flow between dciontic and sylvan populations, and ago-otructuro
fhcunidity (which requires computer modull jng).
Work in proceo(dinq in those area; and ro.: t (but not all)
nhould be co.r plct¢vd by July, 1974. 



(3) Genetic Control Requirements .o While the major thrust of the 
project has been to gain an undorstanding of mosquito popu
lation structure and dynamics (i,o., "ecological studies"),
the contractor was also asked to undertake work on technical
requirements for cionatic control (sue Attich:nent A).
Concu 'rent wo-k in both areas was judged essential if, by
the end of year 3, a decision was to be made on whether 
actual field testing of qonetically-transformed mosquitoes

should be initiated. 

The genetic work h~s taken place both at thu University
of Notre Dame in Indiana and at the Mombasa laboratory. Ithas--noluded,--ozarch to- obtain- and -wass-produeo chromoso0mal 
tranulocations, and invostigation: of release strategy, including tining itnd numbers. Research in this area has lagged
behind the ecological investgationu. However, this was
predictable given the greater difficulty ofand the fact initial the genetic workthat emphasis was placed on the ocological 
M,lit tionah fps. 

Virtually no progross han Won made on the gnetLic
engineering component because of the difficulty in producing
a proinising genoticaliy-tran:;for:,7d Africz-n mosquito on which 
to expurirmunt. Tho contractor- hati initially planned to obtain 
an induced Lrani;1ocation in to' : "homzygous" condition and
baue the first field trials on tho releaso of this strain. Intheory, the h-;:ozygotoz! should broed with and ovontually ro-I acv! the nadtive (omestic 1; Jowov{r, the h0oygotc
 
rnut h creat through livcited f
a co.-. proco 1 of genet*ic 
cloctfoa frxo: i4 larqo ppuIiLiun of no itoe.3 whiuh havohad Curtlain g(.nfn "tra2 locatud' through rAditALiol truratmrint

in the laboratory. To date, over 100 different translocationn 
havo boon recovered but rnly one African homozyqoto han boon

produced. The contractor relortod to tvchnical
the review
J).n0l in aauary that ho !d ju t learned that the fitness
chilactori:ltic:, of the ::inq,z hoio jrotar ui;tinfactory
and additional research muSOt be carried out. Thoro in con

usiquontly no evideno yet that a homozygoto capable of compoting
with native African A. ao<v pti can be doveloped and Mans produced. 

In plac(, of the ho. .ygoto ikosquito, tho contractor now 
plansl to reol tfo, I blot h,,t.c rof-y,;n:tti tran lf)cat ion (which areavailabl) . i ,he folutzmor, double101v tht, hotorozcygoto will
 
not ry/lico t'ho nat i ,',, populatiot, but obould theorOtIcally
 



reduce and suppress,it by imparting sterility. Though

the contractor's second choice, the use of haLero-ygotes

is a technique currently being advocated by 1O inIndi
 
and by many other eperts (neg. aven in rmany) ,and
 
represonto a potentally promising and unteted approach.

Touu, this chance on plan was not judged by the technical
 
review panel to be istttlin
for something loss" given

the unavailability of a homozygoto strain,hinca the work
 
plan celle for testing hetorozygote translocjtions i a
later stage.
 

Thie mass production invtstigations aro continuing.

and
Facl it thave •been,cons n tU -Or-teUnolo...
 

largo-scale mosquito raring have ben successful. Work
 
on release strateioes it also continuing but: has suffered
 
to date from lack of progress on the computer modelling
 
techniques. The technical review panel indlcated that a
model should be available for predicting the impact of the 
iltiilll field randi thoon uplraded by feedbachof results prior to further releauu".
 

(4) Institution Buildinq In Africa - All individual reviewers
 

an iew pnl
tha tindic'at.ed that the projct's major 
achievement to datevay be its contribution to stimulating
and strenthening African scine and tuchnology. 

Ond of the principal AID objectives tn taupportng tho 
ret rch wa to contribu tkoto the dovolohe nt of the 
nUdrn ttional Cntour f r Insect.Th;,oiulio y al icoloy
(IC/4) In .h'aewi. in early1971, ttidCentor w:a nothngmore tthan it conaopt, sinvs it lacked finanel.-Il o,-pport. AID 
frnancin for tho Noto VatiL project (whi:h w tadulibrarly
 
ti1d administrativoly to ICIo but aeparatod opurAtionhy)
Won tiCe first infusion of funds int~o one of ICI[PE'a five 
mAjor resafrch are.as. Tho ICIPIE. d~roctor, Tho.m1-as Odhiarbo, 
has indicted that thitr(.,nblcdhir to obtair w(ditional
 
fundinq from othtir pote:ntial contributorn, vach of whom soom(l
to ho waiting for w,::,ody coo to tahe tho first 1jtQ . 
Today, 22 4natitutitun,4 throughout tho world are contributing
fundo, utaff, or ofluip.*int. Tho ma or nupimort is coming
froin tho UND11 which 14ist Jinuary awardud ICIPI; a fOur-yoitr 
qrant of $3 milliont. Thle AID jorojoect continuesa to bo, for 

all'pr c i a pu p n.a the)only c.o.ntribution to the 
Cen ter. 



Si ( Attachment D is a suirra y propared by the principal 
finvostigator of the project's linkages in East Africa. 

In addition, 12 Yonyanu are employed as laboratory and field 
asistants, Dr. Craig has made a particular point of his 
linkages with African inutitutions, and of the contribution 
the AID project bas made to traininq and education in the 
rgion, lie quotas Dr. 3. 1). Roberts, Chief of the Kenya 
Medical Departmoit, Division of Vecto:-Borne Diaease, as 
astating, "Cr4ig and his colleaq;uets have reawakenod and put 
now life into thu field of medical entoelc -yin East AFrica". 

(5) 1rO piof. --Attachment IIinuludes.a lint of ... iucel
laneous Sinoff1" from the project that the contractor bolioves 
are significant. Tho tochnical roviow panol did not voice any
opinion on the valuo of these. flowever it wan concerned that 
their further pursuit and devolopm.ent gould divert limited 
manpower and financial resources away from the principal ob
joctivos of the project. The panel urged that future spinoffs 
ann. pern h1>',ic tivi t.ie.. Lk pulraud wi.th sith ]enta (Io,-
AID) uourco# of aupport. 

C. Performance Evaluation
 

Tho All) orouct i;anaqrnt offfice (TA/!;) , basing its 
avaluation on contractor proirc,; reports, the field evaluation, 
'rnd the January tochnical review, considers the purfornanzo to 
date to bo pzwrfl', satit wactory. tWhila ,ill orinltnal tenarch 
U.oj(.Ctlv/( S will be z&h' tho end of Juc (the cont 
iitozminatiun d-Ito) , tho :otr,4 1Viva t- m haa put forth a cOc utlti:i 
imaciN i ~lat k.U U[fvt. ly the end of i'Y'74, it will 
havo advaicod tfy state of nu e~tu about the ecological aspectr,
of A.YRj7ptl i ht Africa to th#,! point whore, with a modest 

.4d t d edj Ii forfor field0 u*A*, hve11,idboen tivS 
r to controltouting nf a variuty of Lo.qu' t iqufts. The technical 

reviw panel notcd thlti th, cUoqcal data acno ippeared to be 
worth the ronoarCh ihv.'nt (althoujh approciat-inq the fact that 
AID could not itf.nt it on such limitedju til: of reurarch funds 
bonofita). Tho Vzjcipal r oarch ohortcoV1iing has 'oan the 
failure to movo tin far ahe d au anticipated with tie q notic 
tranilocationu in jorticular th lack of aUcc. . with Anol atin 
vlablo horo~ygote stratnl of A. tw,-ti-- t lfowovr, an pointod out 
by the tochni(al rc"low panu], it- a,, atii Iot impco;,".fbi1 to c)ntract 
for achioveiio-nt of what aro largjoly baulu ro iorch objotst iva
during is fixod period of time. 



0 The AID projeo% office also believes that the establishment 
of the Mombasa laboratory and field site, and the many new 
linkages with East African institutions, are notoworthy accom
plishments -- and the direct result of the personable, dudicated 
and competent field staff that Notre Dame has had on location. 

The project has had significant woaknesses, however, and 
those wore highlighted in the report by the AID field evaluation 
team (April 1973). In particular, the report noted, "The overall 
project is poorly dcigjned and poorly ananged. It is being con
ducLed under the philosophy that eoah investigator may independetntly 
pursue his interost with little overall offort to cQntbUt ... 
coordinated project objectives. Direction from Craig and backup
by the Notro Dame facilities are noteworthy by their absence and 
inefficiency. As a result, each of the field investigators is 
pursuing his individual studies, with inadequate managerial and
 
logistic support".
 

The Notre Dar-, prvncipa nsilqator, George Craig, strongly
disagrued with tliz viu1z, lVe maintaiziud that, particulaly 
during the initial stacys of the project, it was necossary to 

i give hi team members relatively free roin to pur~iuo the most 
pro-ouing research directions but within a broad framework on whi 
all wore in agreoment. Ve also argued that ICIPE. and ! otro Dame 
policy require that the tezvm embers have a reanonablo amount oC 
freedom for individtal bas-ic reonearch, cspecially since they were 
being paid on a pol1tdoctornd salary scale. Craig consistontly has 
stinto tl*It the ro.uirch projvct :nileatonea and objectives aro 
b)irv, r kt and tho Wf rt 11ils not 1cI"1 difiinished by hi:; team's 
project qozilu or divor:;ion to p(1rqp,Qral activitiu". 

flowover, after the recoM ondations of the field ovaluation 
team were dincunied with Dr. Craig, he Indicated that he would 
initiat staps to insure that all concerned with the project at 
Notre Ihaarn and in IobaNui -.1oro clear on overall Objectives, indi
vidual rouponsibil, tior, intejrated projecL deniqn, and nchuduling 
roquirvriento. Craiq th.n viuitud tMoniaua a:td, in consultation with 
hia ntni, proparod tho afcr.vontionuJ PRT1 Plan for the reomalndor 
of the project. lIo maint aitn that tL. Plan has boon, and will bap 
fonlowed from that point in timo. 

dut-rmino Ihatm 
doficienc ",t h;have hiid on the projoect, ,til oven wh.,thot the 
exititencuB of a PER1IT Plan hs actually iicol Ishrl'd any tightening 

It in dilficult to ere3ctly ipact managoment 



up of the effort. The Notre Dame field team appears to have
 
consistently worked extremely hard, and the diversity of tasks
 
involved in the overall projoct may have n, turally precluded a
 
closely integratad approach during the early fowever,
Htagos. 

TA/OST has sensed that the orientation of the university workers
 
toward individualized, basic research has been a tangible
 
constraint against their commitment to the preferred (by AID) 
coherent, all-out, problem-solving approach to the task. However,
 
given the complexity of the research problem, the difficulties of 
working in an unfamiliar socio-cultural unvironmaont, and the 
relatively inodest invwtment of $86,300 per year (compa.-cd to other 
insect control research investigations), TA/OST is hard-pressed to 
t..ti0of singla institution 'that could have out the task....a carried ......
as well has contractor. ATas thu present ThAD rOejct ianagemnt 
office b 0lieven t-hat mrwv of th0 Drobloen oncountcered in the t)rojr.'ctrosult froo its underfu.ndlinc -t, ~. that virtully Ilon-

In additi,'o to the 1:r uo of the ::otra 1'E! oach to 
project , , tvo other problems were highlighted by the 
field evaluation tunt. The first it; the tailuro of the contractor 
to develop a clos working relationship with the large %1HO project 
on A in india. WHO personnel maintain that all cooporation 
(which has ben very limited) has thus far come trom their initia
tiv.; the Notre Pam principal investiqator claim:n: just the 
opp<i te is true, and cites tho fact that Dr. ali of the Notre 
Dar'u team iN also involved in tho India project. Dr. Craig further 
fitaten tibat liai son h'l been hir~prr.d ihv iar!k or ,tufficiont 

-
 t hC a l : i Wi U4 to t 
till" pro t . + FAr.... fry tuer ot tLhe praj ,Ct, A0 

tho n to link th~o .as i fort to the larqur 
India projuct, particularly since wt originally jua-tified the 
Notro Dai,.o4 contract a.; a U.S. input into a Larger international 
offort ,poiarhitded by 1,1110. The cotitractor wai cevrtainly aware 
from pre-contract di:;cusiJonn that AID could not justify fundingJ 
a duplicative, parallel fort given th: cxlnt enco of thu W1.! 
project. AID's doci;;ion to move atshid with the project was taken 
only after detailed dfi:cusuions with WHO and Notro Damu pernonnel 
to lay the banis for continual exchanqu of data and portionnel. 
Thlo fact that this hasn't huppen,,d reprotaents i major considorution 
in dotormining whether the 4ot;' fDame (ffort should be continued. 

t r av f urI ; in bud1qet , 'ei ht. hlI ' corr it, 

The other shortc'oming idntified by tho All) field ovaluation 
team is Notre Dam,', faitlure to Inuvolve, a nysttin,; ani-lyit to the 
extent required. A mtnoibtr of the Un1 vkr~s-ity wnli ident:itiflod in the 
Notre Damo propo.'al nu tho tsyntuza analyf:is npuocal ,4" (Iloo 
ALtachmout C), Lut thin later ljocal., a non-budj.tud pIOnUion and 



the individual found that other cominitments precluded him from
 
contributing much to the project to date. Consequently, the
 
work on modelling of population response to fluctuations,
 
releaso strategies, and age-structure-fecundity relationsh'ips has
 
lagged. Last month, the technical review panel also cited this
 
as the major shortcoming in the ecological work, and recomiended
 
that the gap be promptly filled.
 

In summary, while the contractor's performance has been
 
generally satiaitactory, the difficulty or solving soine of the 
genetic trans1oration problems combined with aforementlonted 
d~ficianCOS in project nagement, linkages with 111hO, and inputsin--.the-• systems anaysi=-*-andi-modelling areas-moans that 1-1i obi6... 
will not be achievod by th dato (J!41 1974)
Under present plans, the field trials4 hchulud for the third year
will be restricted to a singlo small releate in March or April 
invclving four (rather than six) villatges. 

1. Recco Ition And JqtifclatiJon
 

The AID project office concurs with the principal recormendation:£of last month'u technical roview panel on the issue of whcther t
project should be continued, and horvwith subinits the reco--n --endatlon 
to the RAC for review and approval: 

RECON11WNDATIUNh -- The Notre bark proinct should bo continued 
one ildditiona] Var to mtrbl the o1oYic;II nturU to bm com

~tA ~ (u;'- 0i lit~ 1..1-..d y C4~~~~, Ii c : 

r in tLe tot A 4vv(a'rrr (t :fo ;t. loo - :c,.c 
inc il~J~l tJ t, Q- %;r tt £ t* inle a .. ,.. ,- ,:o..,Otr,., ,--


carried out r .. ,boo:;ucu,,, 0'1 .. th ,t n t(gl' , ,t. i ;[ o t ihou.,o ld 
be tocu::ec on tJ t(o( iC . " , .2 

IvI, I t unxr t
 
a ddtthou.d
i t-:iiu it1, . to n thatn,,uro 
Notre l~alu ia'i1., , to '" .i h and ;I c tou won. ito r ltI l.t'intas 


Litfttwith 10~ 0%d t I I'
 

Tho dc'inioni to r,,(j r-nd tor.iIniotlon of the jprojoct aftor 
aitonaltoo ye-ar ( i.e., in Juno 197%) w~ii hamod oli the

folu .1iqt chidrt-ttlii rdi ,, * arch both in obd-iha 

a~nd In3 tao dt ta on A. aef,(y'*Aj. U0nOtic coliftiol nu~juvo;t:n that 
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if the three year extension requested by Notre Dame was approved 
and all objectives achieved, the most one would be able to say 
at tho end is that the particular geonetic control techniques 
are applicable to uortaLn spucialized populations in certain Last 
African villages, The applicability to other mosquito populations 
in other parts of the world would have to await further ecological 
studios and field releases, although the basis eutablishod in 
Kenya would greatly facilitate these efforts. Proving out the
 
universality of a single tochniquo or a complex of methodolojios, 
may well be a costly, extremely long-Lerm, open-oendud queut.
Under the best of circunstances it appoars that oporaton:tl 
control progrintu based on tjenetic techniques will require sioujblQ 
inventmcnts over a long period tme most prudenoI ahpapproac, 
for ATD seems to be to ensure that the ecological work initiated 
by Notre Dame in the Rabei villages i. comploted, and that the 
best available genotic control technique is adequately tested. If 
the control technique is successful, it would recominend itself to 
WHO and other e xperimenters throucjho'it the world for testinj in 
vtf'- lovcales, aA alto boco.-i 2able for pO nti1tblo uti1iaitonsh1ould A. a(rir)L vuc'- r borieae appear in 1444,t .4fricti 

If the gonetic conitrol field relcasen are unsuccessful, the double 
hetorozygote approach in this partkcular acosystera will have been 
zubjuctod to a good test, and future research can focus on 
dovelcpaont of other tools. In additions the availability of con
prvhun ;Ive baselino ocological data for the village0 "islands" 
nhould facilitate future research on mosquito-borw diisai;os sup
ported by other institutions. evveral mut bers of the Lechnical 
revicw panel notm1 that the ongong project should probably hat'e
bv;zn 1fufdc;1 by 4'd ~ - *:chori ili.;ti.Luitk i r)1 itus ~i111 it A11)on~t(t 3 xi~ch 
re errin[ i vu :t t for thO duvcior! nt and app lication of 
any 3uCXce 4 ful tO iCpw which uo0rged -- althougjh not all panel
iut concurrud in this view. 

The tachnical review panel wan unanimous in rcco=,endLng 
against f-erminatinq the project b) fore the ecological studiou 
and one or two field rclcatus iAro coruluted Th. I;airlu ponition 
in ad,:ocated by 1,111O and IALA exprUrt:;. All argue that toZrmination 
nat the end of this June will leave unccmplotod much valuable 
work that may be Imnpoutible for any other contractor to pick up 
and conplie, and certainly only At much grettor cost. Further, 
a one-year extension would enbU e ,otro Dome to work out it 
method for tratnnturrinq the ronultti (and ponsal|y porsonnol) of 
the t4mbana axporis'Vit to the Indi ia projoct if work in t4otbasa 
in to bo completely ftuoppod -- and ,hlUo tor otro lIwne to purdue 
alternativo souruun of fundingj to continue ita wor iin :aint 
Afriuci. 

4 
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Possibilities for the latter should be good since it is
 
difficult to imagine that ICIPL, for example, would allow the

Coastal Laboratory at Mombasa to be "closed down, particualrly

since Dr. Craig has noted ICIPE's dosire to utili-e the
 
laboratory for work in othar areas bosidas A. ao ixpti. Also,
A.c ti~j is one of five cGiuease vectors which ICI has
 
selected for progrmi concentration. Thus far ICIPE has not

had to concern itself wit funding the A. aegypti component

because of AID's support to George Craig. 
AID's withdrawal will 
obviouily change this situation. Although Dr. Craig has indi
cated that he doesn't believe CIN: would probably make a conertedOf~or to-Drovide miuport, poibly fns...................
using U;'D)P ... Another 
possibility is that W1e would use the laboratory in India, and
thereby give a broader dimcuntion to its project -- pairticularly if 
the ecological basoline thein East African villagos is established. 

It should be noted that AID withdrawal from the Notro Dame 

project either in 1974 or 1975 will leave ICIPE with no direct 
Ut...ic,'j froi: . , ,U. S t . *... 'cdr3 vz thu 

scientific comIrmuni ty, part'.cula-ly the national Acade.iy of Sciencus,
tile White louse Office of Scionco and Tchnoloqy, and thu State
 
Departmetnt's Science Bureau strongly advocated AID support of

ICIP:. Wether this foeling still exists is unhnown, but the iss.

of U..;. support for ICIPI: should be conlicered prior to AID's
 
tertninatlon of the Notre Dame project.
 

o TA/O3TDa . discu:;nod-kI a one-year,q cloe-out extson,,r 1 pr in nvort i: d,,' 7 withit the,.r 1,'4- f,1. 
t'cl~tc t]
ltxlith' ,:.'i<; • D ', Cr:ig; lind'.tcatod d1(_- ;1re_ eid 

wJi II I to itc liv 1or i...... ru !t i ,-h tho 

rvcor'aieuidation to 
WAC :;t fort~h at tih begnininq or this section
 
tiso., COL:P10tion Of the hocoloqi
releaseo of doublo. hetcro?.ygoito al svtudies; a wet and dry-seasonstraint;; ernploy,nt; of a tiyatems
analyzer to wvork on release dtl.:Jqn andP/O.;'~i te prodictiv, modellingJ;.... e J* Vh...hWith he ; :c icsof th

tho
rough docu.untio n of all work.; ant'. closo linon vith $111h0 to
 
nnure exchange ofi o to, A . )e- ri-,t luhj,.. 'rerlmi out 

'y .h....... tr. _ yho ot)s .
aftr ov that: p(!) it ° c , : :j ;: r _.l n a e d ,e: I ,, D n tr
 
toO tlet r(.C(,: r t d t n ' t e t c li r: v o . a - !m ( 1
 

ra 'gt; fard n: .'!
LJJ( _I I tt 'A,.I iii- t oiior:.h: 1,4, wo arvti , 


94 oC-er(xtohuion or th'i A. a~.t ,roj,,Wot botnq v:arrto ; outby 0)(1 Univoruity. O*- 1410t Dittli. I 

http:Acade.iy
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Attachments: A. Contract Work Scope
 
U. Contractors Surnnary of Accomplishments
 

(through 12/73) 
C. Notre Dame Project Staff
 
D. Project Linlies vlth African Inutitutions
 
L. Notre Dawo Proposal for 1-year extension 

(inAID/TA/OST)Other Available Docur'. onntation 

- Contractor Progross Reports (4) 
- PEWfT Plan and Documentation for 6-year Projuct 
- Report by AID Vield Evaluation Toam (April 1973 
- ICI ;,11' %d I rar.s 

(0 



t RS(,1,1'4)2. ( (Extii From Contract 
TW i.t~'invo.v~AID-CSD-il139)wi~i pojoo 

A. Thowilprjoat itw10.v riol .	 ho 00olo..y n.n 

Th~inlL, the 'Se3orld yoia, :rriv to p.3,o 1-oll 
ani~d mi~in, hzabitos -M.. ba Plwt'ini'n'ly, prolii-r.nry 'lid3 te.iting 
to coi'p,"-o tho ofV(g tv.-io-3 o. alt .n'-ivo L;c natic controlsj will bo 

Thii 1 tho rosoxrh ±ollois:* ±initiated in tho third yoaur. 	 of'~ 

FY 197%\: 	 Field nurv:!y blotopodinrto
Site Slfltion - Q,7vhio frtnd 10a (island, villa"00 fo,&.';t) 
Procuom.oint - porone1, q en;daild". of lab and produxction 

P;.oliminn.-try z~hon bloQoios 
At t fzl, ,iitiy& _C?Tni~~t4o O A~ 

braa'xceeo=nd of E. Africvi r..qut ptu2tionj. StU4rV 
ming cmotitivono3: o cl d riieont vy,,thcatic Cp, ~.; 

prodn-tion.
 
Cie Fiold ana 1IhZ - floloa-o tecohiolo,7, - wcn, Vhoro, how mxry?


* 	 At Cont-atr ahi~ &II Gontio mchani;; and cago
triala. 

1Y 197 : Yiold o o U- Yoari..l3 anu in di,.:,inrtod triali 01t03. 

*B. Tna foragoing 1aoarch W1ll1 bo dosignod -to dovolo? anawars to tho rollowino, 

1. What in Vti =zor.b of zozqu.tooa: in a Xooa3. a.aLn 
Provioui utaing trappinj to givo rolutivo vbara 
AXzo Or litt#10 WAlUe. , 

2# 	 Howo doos roal population cizo Cluotugio ovor a year? 



tire 	 aimo t tivrtdnfua 

11 wow 	 much movoamont occ-ara into Rnd out Of ' h-; jpopulti.on? 

5.~vt .~;tho rolcition ol" dornootic imd for'aJ populaitions? flow much 
ano flow , Qtoo t h -m 

6. 1,4%t ii'mo tho litaitin,, Cfotora thnab p'cvont icroa.30? If tho pop. 
T 	 ulution in rlttt'iaitly dco4dhowd Zat will it rocovor, i.eo.
 

i tho blot.±e potential?
 

11. M1210OTV TOOjY 

Wi~rcid~1. ho~a&i~ ~~4~tIn _A914ol? How much 
disporo-al from the brood~n" 

-

2. 	 HIow old is tho Cc~lwxlv 44" Inirnation? Labortory atudlos Pliow a 
Minum of 2-3 "Imp. is rcqiroi, V1hat dooam noh do boCW~CsC .4 

What in tho attr~t'on -ale on rol.uod =alos? 

4. 	 Whamt jgonetic rina onvironmmtml factors govern matinrs succo:3 in 
tho Ciald? 

octn :v) b~ W 	 t1. 11nat bo dw~ tt 4r4c'r: 103~ tI to 

orwr.11,45 

2. o got roifcotr~toznin - crOoo. rnlmwon ai 

tho od1a for roloro mlos or to ororato barrior atrip3 w4-UohF..utrinotuin 

http:icroa.30
http:jpopulti.on
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ProposO in Meoting- bjectives AID/csd-3159
 

of 1 January 1974 (30months operation)
ij i:As 


Proiect I (Population Fluctuation) Completed. B~aseline data On abSolUte nuMberS 
in selected vitlages on an atinual basiis have beon obtained, About 20 

villages potentiallyuseful for omperizental releases have been identified 

and are being monitored. 

focundity data have 
Pro~ect 2 (ifo Tables): Threo-fourths comploeted. Ago-structur 

information oncompu.tqar ridoling iundr way. 'orebeen accumul ad and Current emphasis is on capturo-mark-rlea-rapurodispersal is needed, 
villagos of their mosquito populatiop

experiments and on de-faunating 	 to 

follow rate of roinfostation.
 
Pro4 (indoor and rylvan niches): Completed. There is no direct migratio
 

n 	third "poridoiosntic
between indoor and sylvan niches. 	 in the wet season, 

is evident in the dry season. ,*,vn populati
niche appears; no such niche 

Bit i;, b ahavior f sylvan
are moro -umidiry- sonsitivo and-era vh- ndaptd,.. 

man. 	 trappir
strains is very different, with little attraction to Standard 

Inethods are unsatisfactory. 

Prpject 5 .one Clow bet-tvon indoor and s, npoulations): Half completed. Altho% 

t 10L id -ero in dry
it is LOo ear y lor 0onclusi:s, Lt'e thlv floa i 

season and of minor long-term significance in wet. Curront emphasis is on 
population geneticist contriburthis project. Addition of the now isozy_ 


markedly to this project.
 

Project 6 (Chro1oomal translocations): Project two-thirds completed. Seventy-two 

induced trans lo;at ions have been recovered and one homozygoto has been 
Use o

produced; hov:evar, its' fitness characteristics are unsatisfactory. 

double hetorozydotos and of radiation-storilizUed males also under consider 

Little progress. Test system not yet available.'r. ec 7 (Cnoti nrr: in-): 

Pro[Jct8Q.Mav rcivcttoi : Project active. Facilitien constructed and mthods un 

dovelop.enL. So o largo-4calu roarinU has boon successful.
 

Project 9 (lpease stray # Project Initiated and currently active. Rodintion
timing ated
stcritied (under Nitrogen) males are boing released to toest 


requirement for nubers.
 

.	 Ador, aeypti has boon demonstrated to be a potential vector of filariaosi in 

P~art A~fica. 

2. Three potential virus vectors (A. motn1Icun-, A. hoinchi, A. deral) were 
colonized 	 for the first time. 

being applied against Apdor triseriatua,S3.-ctlogii:al methods ubed by MDU are 

primary vector of California Encephalitis in the middle west.
 

4. Our laboratory at Notro Dam* i 	 preparin release of a predatory E'ast Afrtc.le 
mosquLop Toxor1 chl1to, for biological control of A. rrinerlatus in Hichig.t 

http:Afrtc.le


Liaion nd Lifl1o3~Q8 in Sast Afri$ca 

1. In ICIPE: 
1. Cralg, an a Roscarch Director, ncrves in planning and developmont.2. lfausermann orvenl on Residont Roearcb Concil, r.,etintnonthly.
3 Approximtely U2S8)000 per your goes to ICIPF, in overlh.
4. Joint roearch projcets with Vairobi-bnsed ICIPE Research Fellows:
a. 11. Wood and D. Fanara  treehole extrnction for oviposttion attract.
b. D. lader and Hausor:..ann - isolation of 7 sex pheromone.• I ignatton of MPU an ICIP2.Coastal Research Station, eventual hope of

ICIPR' to buy" propv'cy and riike pcrim-1zent.6. Use of M3U a base lab for insect studise of ICC1M scientists: Schneider,VMeInwald, Wood, Smith, Scheltcn, olrlildo, Elder, Leuhy,a GbrcyJessu, eC
7. MU it ICIPX component with closent linkage to econoinic entolmoloy, control,8. In April of 1974, 'IMJ to serve as hoot for annual .ectng of ICfPE Advisory

Council, with f .411, FAO) ~"P2representatives from -a Isk?41, OCX2'lw; I a1R13,ITecTAp otc. 
9. Future of 1*.MUus for other ICiP. projects: 

a. Predatory mosuitoes 
- P. Corbot, Canada

b. Genetics of Culex and Anorhelen - J. Xouchet and E. Bocalger, ORSTO.M~,r
. . . .
 .•. rwitz .,ermite rland 
...
 

L:.vrlt:Col
II :,,-obi 


: X. at4'. University Col).'cU,-i.Lvv by Notre crsonnel R,~ ~Trpfn, Crocvello, F nara, em ...c-., nn :cD4nald, C"'i

2., Joint project bet-cen Fanra and 
Dr. Carute 'wrma, Lecturer in Dto.ology,on stratificaticn of po o of Aedne czonion Y.ount Kenya.3. Joint project on -:.tnanalysos and inozy.' O his with ProfecorReuben Ole.bo, Flead, Botany Dpt. 1.ote that Pro:'. Olerbo spent three wcc~u in Sptc'ber, 1973) mDe, inat- 1:otre training zosquito genetics.4. Graduate student in genetics from Univ. College to be in residence at
 

Me Divicn of Vector-nBorna1- cccu, t 1rr. .t., *entKo.2any'Ya D'a.a.y ,'.cu' -rtent 
Rant-fro-- use o*# 1 boratxrlea -:,t zix nh. 

2. M,'D per.enmel -ird to U for -ta. .. n..n.;3. Xt personnel r.P. Bebora for 6 ;=ontho.to bo hired 5.y L'ID after t'er.inAtion of contract. 
4. M.r. George O.etch,a.1 Chief FieldE to.o o,,, t ...... D.A.D'
 e 'CA Good Voirhbor Prc-ran 
- P years, n-oncored by O.Crahgb. Son haa applied to .....
 frfr- c.., fau, W(4 

. Pr. Vijay K. J7JDPrw har, Field WPM,,l,/,,it, 
a. Yenr o.7' t"rZ11nr on lf JO *Vollow:'hipb. ArmIgt-,d to Galtnm Ilivf:'kSurv ,.y with )ncr-tnn6.l~ C..van '".....
 nt

I'Mu consultant; por;"Ible joint Cupport 
 (Wi;O wnd 1=3L) for rm.otraph
 
on "Mosquites of Ekit Africa"
 

IVo.|,edieal flehor . UnIv,z t ,, 
 r ., _ _ _ _ , . .
 

n. }VnD in rozquito nctic;, U. Notro l..,
b. Connulttint to cn) 1uruthi0 1y Piden teo ';tlcn trta .s,on 
c.Currently terntin,: 'LtU ctraltir udnt uhrm-1, in wa~n 

I-rint forh1ot)rcnn fn94,.for hoa!.hnrrr-f 4"frierni., ' I .
2. ihr. tylvontqr :k:: ,l h4; ..... t2l
we,,,na ....... s.7
Li;. J,' aA,, , aidvi Ior,:%,¢rctu 41. 

YZ.> tA'rl~ Vhnn. i14n-tfl,. ......, ,,,--, -,
~ _. 
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ATTACHMETD (Prepared by cofltrflctor12w73) 

Profesoional Staff--Contract No. AID/csd - 3159 

W t ,MU, Mornhnna 
Dr. Walter llausormann, Field Director (Chief, ICIPR iostal ion. Station)

Rosponviblo for over-all suporvision, for populadlon monitoring and 
for indoor populations. Study area is Rabai villages. 

Dr. Paul McDonald, GcnetUiciat 
Deputy Field Director, Rosponsible for isolation of translocations and 
for genetic engineoring. Proliminary exporin-ents in abai villagos. 

Dr. Dean Fanara, Ecologist (terminates Doec. 73) 
Responsible for sylvan populations. Study area is Changombe, with 
Korboni Forest and associated villages. 

Dr. Fidelis Ogah, Population Geneticist (joins Sept. 73; paid by UNDP)
Biochemical identification of strains (?h ,l., Cornell; irian) .......
 

Project also omiploys 12 Kenyans as subprofosionals. Sea Annex 2 of Annual 
Roport, year I. 

I.At N:otre TIr-e 

Professor George B. Craig, Jr., Principal Investigator.
 
Primary responsibility Research Director of ICIPE. Basic genetics
 
and roasproductive physiology.
 

Professor X.S. RaL, Co-nvesiator.~~Responsible for chromontomal onginooring and for Uliason with WH{O 

project in Delhi.
 

Ancoc. Prafc:;-0or Thoot Crovol lo,C- v
 
Responsible for co:;uting, modeling and experimental design.
 

(C
Aso)A. Faculty Vcllow ,Milan Trpia. 

Responsible for ecological studies, population dynamics, dispersal; 
correlates data gained by VllO Aedon Unit, Dar-cs-Salaa. 

Research Assistant |lymond Russo, 'NIl Trainee 
Population modellng unlor Prof. Crovllo 

Ran. Assistant John Potorscn, NI Trainee, 

Genetic basis of host choice (Prof. Craig) 

1Z. connultantn 

Dr. Hugono Corborg, Insect Control and Research, Inc., Baltimore, Md. 
Site selection. 

Dr. W. Xil1r., Snior Lacturer In ParutLology, DAr-,a-Salam, Tanlnia, 
fill nra s i 

Mr. Gaorgo Lavronco, GAnoral AccountinG Office, U. Notre Dame. 
Accowitingo 



ATTACHME~NT E'
 

AID/cad - 3159 

Project Roviow, 14 Januarv 197_\

1. Prject Title: Ecological studios on Agdi one\yutt in East Africa prelim
inary to genetic control.
 

2. Principtal Invstigators:
 
Professors G.B. Craig, Jr., KOS. \-ai and T. Crovollo
 
Department of Biology
 
University of Nntre Dame
 

ro Damo Tadinna  46556 . ' 

3. Contract Period: 3 years, I July 1971 - 30 June 1914 

4. A.1.1. Funding: Total - $258,900; yearly $86,300 

5. Requested Renewal, Year 4:
 
a. Period: 1 year, 1 July 1974 - 30 Juno 1975 
b. AID Funding: $173,650*
 

6. Project 1nnacr: B.L. Long, TA/OST
 

7. Narrntivw: After three years of preparative research on ecology a
 
fourth year will be spent on field testing of population suppression
 
by release of translocation hoterozygote malen. Two major rulcases
 
will be made, ona in the wet tsason and the other in tha dry season. 
A systema analyst will be iddcd to the team to computerizo dr-to and 
develop a systve'ms diagram. 

* 	 TA/OCT in in the proccan of careful roview of tho budget with 

the contractor. We believ that a 10-15 percent roduction it) 

possible. We concur with Notro Darmlo' viow that the earlier 
work wa. r'onstrainod by underfunding, and bulluvo that an in
croeanc above prior yoarn In justified. 

!(1 



An -cn3159 

Proposod Ronewal, Year 4 

1. 	 Acconp lishmonts 

In 30 months of operation, the project located site,a laboratory, developed za 	
a staffed and oquippvigorous programarea 	near M.ombasa, of field investigationulations in villages,accumulated baso-11.no monitoring 	 in tle Rabitmi.de 	good progress with data on Aou nayt pop.life 	table preparations, id antift 

the colponont; of the indoor versus sylvan brooding problem iaolntedchromosome trnnslocaltions, 	 over 100started mas production nnd geneticnology and shoved a 	 release tochpov;niblo n w vector of hum.n filtrinsis. Generally the progross has boon better ttan w, at Notre l)an expocted.the time table of the contract, 	 We are in harmony withexcept for the failure to date to produce satlsfactory tranclocation homozygotos
first 	choice in African material. Unfortunately ourmethod for genetic control,lting 	populations the replacement or modification of oxthrou, h_ tha. releAo of tvrnndatl n- homozybecomo impracticnble and will very likely 	

h t ..
remain so for the coming year. Thepresent laborious method to produce homozygotoo has been sufficiently exploredto state that unlikely producefuture. it is to suitableNow methods to 	 homo:yioto strains inobtain translocation horozygotos will nearhave 	 to be daveloped first.I addition, 1W1XI 'har booa a keystoaoadministrative support at crucial 
of ICtVI, gi'i,,n both flnanclal andtirus. MM U is ICIVE's only public healthrelated project. Finally, M-U has ostablLheid strong linkages to severalAfrican 	 Vastresearch Institutos ,and has contributed to theTo quote Dr. J.D. Roberts, Cltiof of 	

training of Africans# 
Vector-Hoen )iooes, "Craig 

the Kenya ?Medicnl lpartmont Division ofand his colleagues have reawakenedlife into the 	 and put newfield of tiodical entomolo-y in East Africa". 

2. 	 ARuo a
 

Ile now request extoinifon or 

1974 hno 	

the contract for an addiStional year from Julyto 1975. Ti: ettt;vt,'1 uld all-... its to thcoulk1y Lost ono of th1)reently-ppciaol(.;;aail;b to gZtnotic control. Mdesc-"lbed ao population 	 Te rn'thod :;olcc:ed JSa 1 t'ton tpprv,.; ofthrou;h rol, ans tranalocationzygote tiale. 	 hatero-The other availablO -mithod would have booniation aterili;ed males, a field 	
the releaso of radin which much progreno hrnt been madefn reducing rotratic dmagego 	 recentlyduo to nterill:.iing irradiation.by reloaning ti,,alvo 	 We thing houaover thawhich 	dre hotvroy"ou:l for two trnnlocations Ve will have anequally groJ chanct, to achieve pvpulvtion rtupprossion. 

In addition to the one year 	extennton of the presentreque onlur 	 contract wet 	 alsorment of the project for thu snaeof n 	 puriod by adding the positionoynt(cm% analyat (blostat/stictan). The now toatrr%'mbvr willthe Ulnivernsty of Norr 	 be based at1()rMineand will haV; 	 to analyse the presently acculauat4'anld the still incomilng field data. In additionstantly revios 	 hle will also develop and cona nyptvms ilffiram for dowi on the bansin of which 	
tic A. Iti population" fit IMIaLreleato Atratvgi.( t can be formulated and reviewed. A

review of thin plan is*
 appended.
 

http:baso-11.no


3. Approach 

11io project will be areda at the suppression of domontic A. no ti pop,, 
ulatlons through roleasn of males bearing two trnnslocations in hotaroqygous 
conditions. 'lhosie malon will be partially sterile and confer thin sterility 
to their viable offspring. Ile expect that through continuous daily releass 
of such males over several renerations we will obtain total suppression of 
domostic A. n populations comparable to the suppression achieved through 
convontional source redunton. 

Our activittes ill be conductud in the 11ibai District near Mobasa. 
Tests will be limtted to selected villages of 15 to 30 houtios and A. ti 
populations of not more than 1000 Indivi.duals, 

The batic design for our release experiment requires 6 villages treat
ed as follows: 

a. 	 Two villages - No treatment except routine monitoring 

b. 	 Two vi1lages - Suppress population by conventional ?aeaa, 
pyrothrur:i spray against adultim, water pot scrub Againt 
larvae 	and eggs.
 

e, Tvo vilInt.,t - ,.,prss popuia ton throvuih r~lVea of 
n, t'oz,t, ,(t Ari ,I,: wlItC.. 'V 	 t. jou for Lvo t;ranl l oI I 

The roleanos will bo cnrriod out daily over extended periods of 6 
weel- to 2 months and wille mronitored w,%eekly by oviposition trap1). andi 	 landing-biting catch:;. Each relvise will bn prec. ded by a '1!1rt period 
of rioni toring and followed up by the tarm tmvit.torlng procedure unt!. 
the native A. nr.'",t, populat-lon has reenoib) 10hed it;el on tth pre
releasev l:vol again. 

Tlhu firit relva-%o will be stirted in the middle of the dry season of1974, hi early 'I.......

I 94 1. ia~ch ccilt '~ifv aL to 010 end tho. dIty 

1 f. 
.~ ly It~ 	 lvalbt of iorQllo 

k:; ' f..tLd In tlit' vii	:!l2 , A :'!. !f rcIc I '.f tj*'r'ft l in tIeC I I r ot 
Tiy , , tit. , ,'i .t ,11 :h. 2h raI 1 son. 

Thie nterir period iron Juav to N0vvber 1974 will be usevd to riado 
Ahort tv rii releansmo for teOtUug vrIteu. ve'h LnatIons of dotloIM heteroygtvn 
And to Cep ltet the ecolo,!%:nl I ttlons. the annlyri s,vijtLI SJmsull1ntioiotily 
of the rewisltit of tho irzt roleri:o will| bo carried out In cooperation 
between Notro I)oie rnd INUA1. 

In Deeerbor 1974 the ec 4nd dry re armn telenne will be Initiated And 
carried throuihh till arelh. 1tth boginnIng of thet talny soan in late 
April or Mlay, the rl ..I. lll bio nttarted nanin in a utv vet of villhan. 
By the enod of M!ay or the bhwfiinltr of Jhunv the rlentase will (,lid In order 
to lave ,nou11 t l to oblervi the ret urn of the native A. :,1v pop-
Itatlon tind to terniiaLe tlwprojeCt. 
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4, ProPosed _udSet: _Year 4. 
(inU.S.$) 

Yearly Proposod
 

Expenditure averago year 
yoars -3 4 

AT NOTRE DAME 

1. Salaries & fcnefits 33,000 45,O00*
 

2. Supplies 	 3,500 1,000
 

12,000
3. TrAvel-Oversoas 	 6,800 


4. 	Indirect costs - UND 4,500 6,300 
(14% of S & W) 

IN KENYA
 

6. S010riUS & Benefits 7,000 12,000
 

7. Mousing Allownce 3,600 	 6 000 

8. Rental - Lab space 4,000 	 6,000
 

9. Suplics 	 3,500 6,000 

10. Travol in ronya (E.A.) 4,000 	 7O00 
(+ w011clo v'.lrt.) 

It. C11pital 	 9,000 8,000 

12. Indirect costs - CPZ 7j#0 	 11,250 
(25% of dircct)
 

38,500 56,250
 

Computerized SyNtMS AAlyuib - 33,600 

at U. Notre Dame (Crvoillo) 

154,150GrAnd Totnt: 


12,00r, ; a,, lrivt Project tou-der (1*.0a
ftIcit t,

1.2$000; iEcologia t -12,0O0; Bookkeeper (hltf -tiorm), 3,000. 



5. 	Budget,Comments 

a. The project has been hard hit by dollar devaluQtion and by 
galloping Inflation in Kenya. Salariac and other budget 
items that wore appropriate in 1970, at the time of original 
application, are now out of line. 

b. 	ila position of the Project Leader is absolutely essential in 
Year 4. ite role of this individual, is changed from semi
independent researcher to team director, in order to accomplish 
the coordination and direction needed in the large roleases. 
For this reason, the salary and benefits for this individual in 
raised from $14,000 to $18,000. 1te nod to hold a first-class 
man 	in this position was acknowledged by the Review Committee.
 

c. 	Travel-overseas was raised to $15,000 becauic the earlier yearly 
budget of $6,800 proved to be grossly inadeqjuaite. Extensive use 
rf consultants from Notre Dame and elscwhere isplanned for year 
4. Earlier reviews criticized this project for lack of liaison 
.dith WH11O and other groups doing genetic control. The new travel 
budkwt %?IIIallow thitt liaison. 

d. 	Salaries in Kenya havv be-en raised from $7,000 to $18,000 in 
year 4, reflecting the lari~e amount of field work (nonitoring) 
that will be required in connection with the releases. Services 
of an Administrat,r have been added to Vive the Project Leader 
more tine to do jcience. 

o. 	Ilousiu, allowance for each of the three scientists has been 
increascd from $1,200 to $',0)0, reflecting the stngerin- in
crenase in rents that has occurred on the Kv.nya coast. Rental 
of 1.0!) -paco hri htei Jocruaswl ior a simi4i!r reason; our laund
lord dt,,tfi: ds itr. 

f. 	Supplies and travul In }.enya (including vehicle mainteanuco) are 
both Incrvascd to reflect greater activity by the larger otaff 
that will be required for the final year. 

g . One additional vvhileo is requestod in caplital equiprOnt. ilte 
project iow hau thrve field whlclen, but ono in ajwvay in the 
shopa for re'pair. Auto:iotivv merintncance ,ttndards sintl ,Clerics 

of mctlhanicv is very low on tho coast. Other capltal cquipmneit 
required tll) be environi:entcl eonLrol apparatus for zabrn productlo' 
and ntivctary rooms. 



lMIfU Systemns Analysis 
Theodore J. Crovello 

0 . ovorview January 1974 

Today imrny biological control programs arn in progtress around the 
world. Their goal is the same - to control an insnct pest species by means 
that will not permanently harm the local ecosystem. Success has varied 
from project to project, but unfortunaely, most havo one drawback. Little 
thought is given to the integration of the findings aid raw data collected 
from a given project with that of all others. As a result, each new pro
gram must start at the bepimning more than tt should. Even when the target 
species differs from one project to another, we ou;ht to expect that some 
of the findings and dara of one study c n be applied to other studios, even 
if it is to compare such previous data with those of a current study to 
highlight the differences between the t.wo populations. It is this view that 
we have adopted in the study of the yellow fever mosquito in Kenya - that 
our stiidy" i-notto bnot iso1 c on ;;ather our findiigs and dato should 
be collected, procossed and stored in such ways aa to maximize their value 
for use in future projects, be they in mosquito control, or in the reduction 
of other post organisms. 

Corirutrized Sy:c. Analvsiai 

The most efficient reans by which to make our findings available to 
others ni d simultaneously to maho our o-n project most efficient is to 
utilixe the capability of a large, modern computer and the systems analysis 
approach to post control. Thit is the ongoing protocol of the International 
11olorfcal P'rograrm'n Crop Ecoyntcms Progriim, a sorien of largo scale of
forts aimed at the control of such agricultural pests as the cotton boll 
weevil. 

Provioui and Curreoat Co) r 

CAmputers have already bee(n used otrxasivoly in our Kenya program. 
This includes their use in multivariate statistical analyses of results of 
indiviutal field ezprtments and in tuppnrtivw lborrory experitmontse at 
Notre iae. The forror are dcicribed It earlier reports %;hilu tho latter 
Involved a serion of exei~:~to aaccrtaln Ohich phiysical arld bioloricill 
factor" are imporvant in detri.i g larval isurvivil Ii t4iulated villa~g 
and hut water Jar. 

Com'putern were essentlal to carry out a syntem analysis and simula
tion of preadiult populiAt~i dynamics in but wator jiir.. Such studies Allov 
tin 0 decribe re conclt ly and to undurstand mor fully th population
dynsaLca of this ontintal lifo ttnteW. 

Currently, computarn are bong, used to anlyr'o routine year-round 
molitoring informldItn of mnvlyrnuieoal td bilog. 41 varitblor. trotlo 
muliivarinto Iurtodicity 4nAiyniu wc huope to tooato "tuiirtator" variablon 
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widel would permitt us to predict seven to fourteen days it ad~vance when wo 
cain expect largo population buildups. Such knowledge is invaluable In 
developing efficient r010380 Ota~ji3 

In aiddition, a probabilintic, thieore~ticail computer modal is beinfg 
developed at N~otret Dane~ to ovaltite differ~ent Trtlena3C strte~gies3 that might 
be emiployed lit Kenyai trials. S1uch " nurlras ro not only quicker
Oinn actual field rolvaiws, but tOwy aro inovr economical, leas haiful uind 
pertit dcisions about acetual field relvaiuu stratcgiewi to be iutdo on ai 
firmer bais. 

Niturullyo supporting functions suci as the continued availability and 
explinsiozi of MUI)AI D, tllw. co uuterie~tcl ::oquLo I)Ata nank of the oluversi ty
of Notre Da~me, anolutely require tho comtputer. Presently over 25,OO0 ref
orencos can be scainnedl with little effort. 

Futuro Pro lect U~ses, 

Future use of the com~puter will include onF,;oltig noppects Just decirbed,
but to reailly enbance the vzalu( (if the cutire project, both t-o itself and 

(i141 Jy I ti. Thir In;lvvs Sevoral wyI t i~tl.ch vo' shall cosider it) turn. 

1. Clearly ritcil the ptirporwP and &Urrcd rouiwlts of the syr-tens
anaysi.Te prpoc.-of the projoct haive bvcn tie:ovr tm.%n 

etirlieir reportai. Specicfically, we it1:h a znynterrt 441~itynl to intv,-rrito -iad 
dt~ec.r~II O vya ivtot lcIp t o d~'nieoptimrlCntot14 vi 11 4 :e 
r-trteg$ot .41d to be 'Ihl: to bucUrxicc1 ond v::p,tndvd a3. tic datai become~ 
tava Iti v.~e 'Thu major rt,!I-Ats dtv4 rid -All1 be 1 itud be1ow. 

2. Co~n~to 1 -ypjnch "LU lIvel 0-iti, tiqv 4othor lliorit on 3.qi It 

on11) by iv I3oI? A-% 1b ~ttro0!i p rj(ctsi 

3. Gontt1wo to ww 4nk r .tdlf;; tltb t1eoretical, 1)roi'bdIity model to 
I1011% to d. f I11 thefic lstit ,eno cxnrircnaal r0,led'(ad raitpjgl . Ihfrosh 

4. Trawfat t de: d q d irr Into cwr; iot ir h nj-twe.,, 
Syi It~~ ~PeIvri~uo' i~u1~t ivi 1 d iui t: 1rvwt nL to wrily And 

corrvct prcdl t.-tena Oyrvi~ Lxuorci anu~ud un 

~Ji ' c':' (dot~led 

L. site vitqt#s to I'I' by AY" .'i~ailyit' to experIctve tho revil Ptu. 

6. Add i prdjwtt h't to tliv tyr-txiv prot:~im.t 1vhtormint opttr~io
*reot'4mP Atrat yr lc i dtd ther ev4A tli u P'r tfie Kcay. viil~ nt uit twit.at,~-

7. Attvmpt to ev'slwit the d.v t-o"%4 {itr uwt in ii~'ro Iodt 
i rr. int oilier 4~ ind for uge in "'tot jortsIjLvt Invovn,,vilictr 
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8. Aiialysz All Dztw, i. utc !,rtc All 1orultt and Prepare Owe Updhite

VarsJOLIS of the 1'rpst fid 'Sy items UMicgrai, Propa~rc parZts of Lhe contraict.

res~ults for publication in the apropri.te applied and viciotiftc Journailo. 

9. Creaite COMputer p)2ot ra1m a~nd Orgunize MDiU data to clctor-Ino eCtC410rncm 
of different roeeaes, inclkiding cwis of preroleasu feisbility period. 

10, Prepa~re tdocumntat-lon of~ aill cornptitur proI",rtns and datu~ riloa for
 
distribution to quaitficd ag~clp'.
 

Ac'glred Jlor,;oimol for Comutr- , 0v --1 Aunilvjs 

The tibovo task tmiy w.,pea vinrple and vdt,,hrwatrJ. It i~ato nomot
 
dc ,rc, but rcdcra r.unt bo iv.irci thatr uhtlo cowtutera are vtriv:,aol fwant


*Iii czaltiltin, Mid cdl i toro 4rld ratriew'- lAri~e uta-twita -of-zLaI 1th' ta
 
of preptarti,, h ldtvt and of fi.istruattuli it to do v4iat vill be uiofmsl to

nit newa~l h1lolJcal cont-roJ projecct r(,qul vn Ow t~kil[ I mid resocures~ of

neveriil typ( s of poople. Lut the r-upprt twa.tl tu vorch thait w~e aipprcat
ly jJj "tVckL t1jolit v~tp.jjtbf i I in Or~ jw~ perteo - a ofolowilt O.w Is 4lmi
 
atiyir i timl~ ;o)veroat 011 1w . V J 1abli' fron Owe R111t Crop Pvtt
 

person vvuld requiro o~n 4441 tlvaa1 $ ($2,O wr yI'iir. 

Vln~lly, w(- ri'41i u fu!lly' thco vilmy of br~w-Jw?- tc-y-tficr lviding
workemmvi hi l;tIen ( "t vl l In Iuth amt !at rtv l ; nr In )1&ny..
Such u1mvilui I~': v.-u Id rvirt. ~~ilO "'!!it Amw11 ~i.~I~,hJ 

http:apropri.te
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Bu t For Compuerizd Sytesnayt 
Ono Year Only0 

V Personnel 

Syntms Analyst $12,000.0 

Prof. Crovol a (Partial ry) 1r20000 0 

.oypunhoroTypit j. time)000.00 

18,000.00 

Beonoflta 

lVormionts00ntrq n 

Computer Stipplfcc 500.*00 

TraVol 2,000.00 

Publication 100.00 

Copue Costs 1000 

24, 600.00 

Incdiroct Contm 10,000.00 
(57%.of S 1)

TOT34,600.00 

i ! : : 



S O/Our current irosquito rearing facilities are geared for the daily pro
-duction of about 5000 adults or 2000 to 2500 malos. All thee malus will
 
be used for releases, The study villages will be selected Such that .their
 
nativo A. n populations will not surmount 1000 adults at aly givon
day. Til expected pupal output under those condJitions will not in any case 
surinount 100 malos per day. Aiming for a daily release of 1000 males, the 
ratio of roloaso ales to frooh native males s4hould thus always be bettor 
that 10:1. A schedule for tle first release is attached. 

During the past throe years, this project has had tla full timu nor
vicen of 3 Ph D's. The ternn fir year 4 will have the swno corpoitiol. The 
Mn1Jor thrust for year 4 is tho two rcleases nd subsecquent evaluation. Essen
tially all of the activity of the toas will bo dovoted to this end. As in
 
the past throe years, scientists from Notro Dame will continue to work fir
 
various poriods on this project, oven though they are not paid by this pro

-- ect.
 


